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Background and aims: Intravenous tenecteplase is an alternative to 
alteplase before mechanical thrombectomy (MT) in patients with large-
vessel occlusion ischemic stroke (LVOS). Little data is available on its use 
in patients with large ischemic core. We aimed to compare the efficacy 
and safety of both thrombolytics in this population.
Methods: We conducted a retrospective analysis of patients with ante-
rior circulation LVOS and diffusion-weighed imaging Alberta Stroke 
Program Early Computed Tomography Score (DWI-ASPECTS) ⩽ 5 
treated with tenecteplase or alteplase before MT from the TETRIS 
(tenecteplase) and ETIS (alteplase) French multicenter registries. Primary 
outcome was reduced disability at 3-month (shift analysis of the mRS). 
Safety outcomes were parenchymal hemorrhage (PH) and symptomatic 

intracranial hemorrhage (sICH). We used propensity score-weighting for 
all analyses.
Results: We analyzed 439 patients (tenecteplase: n=140; alteplase: 
n=299; inclusion period 2015-2021). Median [IQR] age was 70 years [55-
81], NIHSS score 19 [16-22], DWI-ASPECTS 4 [3-5], onset-to-IVT and 
onset-to-puncture times 150 minutes [125-180] and 235 minutes [188-
296], respectively. Successful reperfusion rate was 84.5%. Following pro-
pensity score weighting, all baseline variables were well-balanced between 
both treatment groups. Compared with alteplase, patients treated with 
tenecteplase had similar 3-month mRS (cOR for reduced disability: 1.16; 
0.91-1.49; p=0.23), lower rates of PH (OR 0.61; 0.43-0.88; p=0.01) but 
similar rates of sICH (OR 1.11; 0.61-2.02; p=0.74).
Conclusions: Our data are reassuring regarding the safety and efficacy of 
tenecteplase compared to alteplase in bridging therapy for patients with 
LVOS and a large ischemic core in routine clinical care.
Disclosure of interest: No

O002/2068

Scientific Communication SC2 - IV Thrombolysis

INTRA-ARTERIAL THROMBOLYSIS FAVORS 
DELAYED CLEARANCE OF VESSEL 
OCCLUSIONS FOLLOWING INCOMPLETE 
REPERFUSION WITH THROMBECTOMY

Adnan Mujanovic*1, Urs Fischer2,3, Jan Gralla1,  
Johannes Kaesmacher1

1University Hospital Bern Inselspital, Department of Diagnostic and 
Interventional Neuroradiology, Bern, Switzerland, 2University Hospital Bern 
Inselspital, Department of Neurology, Bern, Switzerland, 3University Hospital 
Basel, Department of Neurology, Basel, Switzerland

Background and aims: Intra-arterial thrombolysis (IAT) may be applied 
to treat distal vessel occlusions which cause incomplete reperfusion fol-
lowing thrombectomy. Because immediate reperfusion after IAT occurs 
rarely, aim of this analysis was to assess the effect of IAT using 24h perfu-
sion imaging.
Methods: All patients undergoing thrombectomy with incomplete rep-
erfusion (Thrombolysis in Cerebral Infarction (TICI) 2a-2c score) and 
available 24h perfusion imaging were assessed (n=459). Perfusion imaging 
was rated as delayed distal vessel occlusion clearance if time-sensitive 
perfusion maps (Tmax/TTP) did not show wedge-shaped delays sugges-
tive of persisting occlusions corresponding to the post-procedural angio-
graphic deficit. Forty patients treated with intra-arterial (IA) Urokinase 
were compared to controls using logistic regression and inverse probabil-
ity weighting adjusting for baseline differences and factors associated with 
delayed distal vessel occlusions clearance (e.g. collateral status, higher 
TICI score).
Results: Rate of distal vessel occlusion clearance was 60.5% (278/459). 
Patients treated with IA Urokianse were younger and had worse TICI 
scores. After adjustment, however, IA Urokinase was associated with 
higher rates of delayed distal vessel occlusion clearance (aOR 2.7, 95%CI 
1.2 – 6.5) and lower rates of new infarction in the hypoperfused territory 
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(aOR 4.7, 95%CI 1.9 – 11.7). This was tangible also in improved functional 
outcomes (modified Rankin scale score 0-2 aOR 2.2, 95%CI 1.0 – 5.1).
Conclusions: Rescue IAT favors delayed clearance of distal vessel occlu-
sions after incomplete thrombectomy. The value of IAT as potential ther-
apy for incomplete reperfusions following thrombectomy should be 
assessed in randomized controlled trials.
Disclosure of interest: No

O003/1105

Scientific Communication SC2 - IV Thrombolysis

IV THROMBOLYSIS IN PATIENTS TAKING 
DIRECT ORAL ANTICOAGULATION 
TREATMENT PRIOR TO STROKE ONSET: 
RESULTS FROM SITS-INTERNATIONAL 
STROKE REGISTRY

Malin Säflund*1,2, Maurizio Balestrino3, Manuel Cappellari4, 
Abdoreza Ghoreshi5, André Peeters6, Viiu-Marika Rand7, 
Danilo Toni8, Andrea Zini9, Marius Matusevicius1,2,  
Niaz Ahmed2,10

1Karolinska Institutet, Department of Clinical neuroscience, Stockholm, 
Sweden, 2Karolinska University Hospital, Department of Neurology, 
Stockholm, Sweden, 3IRCCS Policlinico San Martino, Department of 
Neuroscience (DINOGMI), University of Genoa, Genoa, Italy, 4Azienda 
Ospedaliera Universitaria Integrata Verona, Stroke Unit, Verona, Italy, 5School 
of Medicine, Zanjan University of Medical Sciences, Stroke Research Group, 
Vali-e-Asr Hospital, Department of Neurology and Stroke Unit, Zanjan, Iran, 
6Cliniques universitaires St Luc, Department of Neurology, Avenue Hippocrate 
10, B-1200, Brussels, Belgium, 7North Estonia Medical Centre, Department 
of Neurology, Tallinn, Estonia, 8Hospital Policlinico Umberto 1, Sapienza 
University, Department of Human Neurosciences, Rome, Italy, 9IRCCS Istituto 
delle Scienze Neurologiche di Bologna, Department of Neurology and stroke, 
Bologna, Italy, 10Karolinska Institutet, Department of Clinical neuroscience, 
Stockholm, Sweden

Background and aims: Intravenous thrombolysis (IVT) is contraindi-
cated for acute ischemic stroke (AIS) patients with ongoing direct oral 
anticoagulants (OACs) treatment. Limited data exists on off-label use of 
IVT in these patients. We investigated the safety and clinical outcomes of 
IVT for AIS patients with ongoing DOAC treatment.
Methods: We analysed data from the SITS - International Stroke Registry 
in AIS patients treated with IVT± endovascular treatment (EVT). We 
compared AIS patients with ongoing DOAC treatment vs. no OAC. 
Safety outcome were SICH by SITS-MOST and ECASS II definitions. 
Other outcomes were functional independence, measured by modified 
Rankin scale (mRS) score 0-2 and death by 3-month follow-up. Propensity 
score matching (PSM) with nearest neighbour matching algorithm was 
used for relevant clinical variables. Univariate analysis on the PSM datasets 
was used for the outcomes.
Results: We matched 738 patients with DOAC (n=140 EVT) to 738 
(n=99 EVT) with no OAC. Mean age was 75 years and median NIHSSscore 
11. Patients with DOAC had similar proportions of SICH by SITS-MOST 
(1.0 vs 1.3%, p-value: 0.82) and ECASS definition (3.6 vs 4.5%, p-value 
0.47) compared patients without any OAC. At 3-month follow-up, 
patients with DOAC had similar proportions of mRS 0-2 (48.8 vs 49.0%, 
p-value 0.98) and death (25.0 vs 24.6%, p-value 0.97) compared to 
patients without any OAC.
Conclusions: In this observational study, we did not find any difference 
in SICH or other outcomes after IVT therapy in between AIS patient with 
ongoing DOAC and no OAC treatment. Randomised data are needed.
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Background and aims: Tenecteplase administered to patients with 
ischemic stroke in a mobile stroke unit (MSU) has been shown to reduce 
the perfusion lesion volumes and result in ultra-early recovery. We now 
seek to assess the cost-effectiveness of tenecteplase in the MSU.
Methods: A within-trial (TASTE-A) economic analysis and a model-
based long-term cost-effectiveness analysis were performed. This post-
hoc within-trial economic analysis utilised the patient-level data (intention 
to treat, ITT) prospectively collected over the trial to calculate the differ-
ence in both healthcare costs and quality-adjusted life years (QALYs, esti-
mated from modified Rankin scale score). A Markov microsimulation 
model was developed to simulate the long-term costs and benefits.
Results: In total, there were 104 patients with ischemic stroke ran-
domised to tenecteplase (n=55) or alteplase (n=49) treatment groups, 
respectively in the TASTE-A trial. The ITT-based analysis showed that 
treatment with tenecteplase was associated with lower costs [A$28,903 
vs A$40,150 (p=0.056)] and greater benefits [0.171 vs 0.158 (p=0.457)] 
than that for the alteplase group over the first 90 days post the index 
stroke. The long-term model showed that tenecteplase led to greater 
savings in costs (-A$28,295) and more health benefits (0.47 QALY or 0.31 
LY gains). Tenecteplase-treated patients had reduced costs for rehospitali-
sation (-A$1,464), nursing home care (-A$16,767), and nonmedical care 
(-A$620) per patient.
Conclusions: Treatment of ischemic stroke patients with tenetplase was 
shown to be cost-effectiveness and improve QALYs in the MSU setting. 
The reduced total cost from tenecteplase was driven by savings from 
acute hospitalisation and reduce need for nursing home care.
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Background and aims: In addition to its profibrinolytic activity, tissue 
plasminogen activator (tPA) is also triggering strong toxicity through its 
binding to NMDA receptors (NMDAr) present on endothelial cells form-
ing the blood brain barrier (BBB), leading to its overactivation and ulti-
mately to BBB disruption. Here, we provide solid preclinical proofs 
demonstrating the therapeutic efficacy of a monoclonal antibody blocking 
tPA and NMDAr interaction, Glunomab, subsequently counteracting the 
neuroinflammatory and neurodegenerative processes implicated in the 
pathophysiology of ischemic stroke by restoring the physiological function 
of the blood-brain barrier.
Methods: We evaluated the efficacy of Glunomab in different animal 
models of thromboembolic stroke including with comorbidities, used 
alone or combined with thrombolytic agents. Magnetic Resonance 
Imaging, laser speckle flowmetry, behavioural tasks, flow cytometry and/
or immunohistochemistry were used to evaluate treatment efficacy.
Results: By restoring the BBB function, Glunomab administration alone 
or combined with alteplase or tenecteplase was able to significantly 
reduce neuroinflammation, brain lesion volumes along with the risk of 
haemorrhagic transformations, translating into improved short and long-
term neurological outcomes. For clinical translation, the therapeutic effi-
cacy of Glunomab alone or its synergy with thrombolytic agents were 
also demonstrated in diabetic animals, one of the main comorbidities 
displayed by stroke patients.
Conclusions: Glunomab drastically limits ischemic damages induced 
both by endogenous and recombinant forms of tPA; either alteplase or its 
variant and new potential standard of care, tenecteplase. The humanized 
form of Glunomab, Glunozumab, has been developed. A clinical trial in 
ischemic stroke patients is currently in preparation.
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Background and aims: The effectiveness of intravenous thrombolysis 
(IVT) prior to endovascular treatment (EVT) is widely investigated in ran-
domized trials and meta-analyses. These studies mainly concerned ante-
rior circulation occlusions, whereas posterior circulation occlusions are 
scarce. We aimed to investigate clinical, technical, and safety outcomes of 
IVT in the posterior circulation prior to EVT in a nationwide registry.
Methods: All patients with an arterial ischemic stroke (AIS) due to a 
posterior circulation occlusion receiving endovascular treatment (EVT) in 
the MR CLEAN Registry were included. Primary outcome was a shift 
towards a better functional outcome on the modified Rankin scale (mRS) 
at 90 days. Secondary outcomes were favorable functional outcome (mRS 
0-3), the occurrence of symptomatic intracranial hemorrhages (sICH), 
successful reperfusion rates (eTICI⩾2C), first-attempt successful reper-
fusion, and mortality at 90 days. Regression analyses with adjustments 
based on univariate analyses and literature were applied.
Results: A total of 248 patients were included, who received either IVT 
(n=125) or no IVT (n=123) prior to EVT. Preliminary results showed no 
differences in a shift on the mRS (acOR:1.04, 95%CI:0.61-1.76). Although 
sICH occurred more often in the IVT group (4.8% versus 2.4%), regres-
sion analysis did not show a significant difference (aOR:1.65, 95%CI:0.33-
8.35). Successful reperfusion, favorable functional outcome, first-attempt 
successful reperfusion, and mortality did not differ between patients 
treated with and without IVT prior to EVT.
Conclusions: No differences were seen in clinical, technical, and safety 
outcomes in patients with a large vessel occlusion in the posterior circula-
tion, treated with or without IVT prior EVT.
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Background and aims: Mechanical thrombectomy (MT) is the standard 
of care for stroke patients with LVO eligible for endovascular treatment. 
Clot composition is not routinely assessed in clinical practice as no spe-
cific diagnostic value is attributed to it and MT is performed in a standard-
ized “non-personalized” approach, irrespective of the underlying stroke 
etiology or clot composition. Whether different clot compositions are 
associated with intrinsic likelihoods of recanalization success or treat-
ment outcome is unknown.
Methods: We performed a prospective, non-randomized, single center 
study and systematically analyzed the clot composition in 60 consecutive 
ischemic stroke patients undergoing MT at our institution. Clots were 
assessed by ex vivo high field MRI at 9.4T (“MR-microscopy”, MR-M) and 
histopathology. Clot imaging was correlated with preinterventional CT 
for hyperdense artery sign (HAS) quantification and clinical data.
Results: MR-M had high accuracy of 95.4% to differentiate the different 
clot types (21/22 correct categorization). MR-M showed red blood cell-
rich (23%), platelet-rich (28%) or mixed clots (48%). T2* times differed 
between the clots types (p<0.05). During MT white clots required 
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significantly more passes to achieve final recanalization (4.69 vs. 3.08 vs. 
1.15 passes, p<0.05 and p<0.001), whereas red clots showed highest 
probability of first pass recanalization (76.92% vs 17.39 %). Clinically, white 
clots were associated with poorer mRS at 90 days post intervention.
Conclusions: Our study introduces MR-M to show that HAS or MR 
relaxometry could guide interventional strategy. This could enable a 
personalized treatment approach to improve outcome of patients 
undergoing MT.
Disclosure of interest: No
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Background and aims: Randomized trials proved the benefits of 
mechanical thrombectomy (MT) for select patients with large vessel 
occlusion (LVO) within 24-hours of last-known-well (LKW). Recent data 
suggest that LVO patients may benefit from MT beyond 24-hours. This 
study reports the safety and outcomes of MT beyond 24-hours of LKW 
compared to standard medical therapy (SMT).
Methods: This is a retrospective analysis of LVO patients presented to 
eleven comprehensive stroke centers in the US beyond 24-hours from 
LKW between 01/2015-12/2021.We assessed 90-days outcomes using 
the modified Rankin Scale (mRS).
Results: Of 334 patients presented with LVO beyond 24-hours, 64% 
received MT and 36% received SMT only. Patients who received MT were 

older (66±15 vs. 62±55 years, p= 0.047) and had a higher baseline NIHSS 
(16±7 vs.10±9, p=<0.001). Successful recanalization (TICI 2b-3) was 
achieved in 83%, and 5.6% had symptomatic ICH compared to 2.5% in the 
SMT group (p=0.19). MT was associated with mRS (0-2) at 90-days (aOR 
5.73, p=0.02), less mortality 34 vs. 63% (p<0.001), and better discharge 
NIHSS (p=0.001) compared to SMT in patients with baseline NIHSS⩾6. 
This treatment benefit remained after matching both groups. Age (aOR 
0.94, p<0.001), baseline NIHSS (aOR 0.91, p 0.01), ASPECTS score ⩾8 
(aOR 3.06, p=0.04) and collaterals scores aOR (1.41, p=0.027) were asso-
ciated with 90-day functional independence.
Conclusions: MT for LVO beyond 24-hours appears to improve out-
comes compared to SMT, especially in patients with severe strokes. 
Patients’ age, ASPECTS, collaterals, and baseline NIHSS score should be 
considered before discounting MT merely based on LKW.
Disclosure of interest: No
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Background and aims: Acute ischemic stroke patients with identical 
occlusion site, early ischemic changes, and collaterals can nevertheless 
have very different baseline stroke severity and post-EVT recovery. We 
sought to investigate the influence of cortical and subcortical brain atro-
phy on National Institutes of Health Stroke Scale (NIHSS) score at pres-
entation and during the early neurologic course after EVT.
Methods: In this post-hoc analysis of the ESCAPE-NA1 trial, cortical and 
subcortical atrophy were assessed on non-contrast CT using the global 
cortical atrophy (GCA) scale and intercaudate-distance-to-inner-table-
width (ICD/ITW) ratio, respectively. Associations with baseline NIHSS 
were tested using regression models adjusted for age, sex, pre-stroke 
modified Rankin Scale (mRS), stroke laterality, occlusion site, baseline 
Alberta Stroke Program Early CT score (ASPECTS) and collaterals score. 
Repeated measures of the NIHSS (days 0/1/2/5/30) were used to capture 
short-term neurologic trajectories.
Results: Among 1,102 participants (mean age of 69.5±13.7 years; 554 
men), cortical atrophy was present in 284 (26%). Cortical atrophy was 
associated with higher baseline NIHSS (adjusted difference GCA1-3 vs 
GCA0=1.3, [95%CI:0.3-2.3]) compared to no atrophy.
In repeated-measures analyses, NIHSS scores improved over time in all 
patients, but were higher in patients with versus without atrophy (at 5/30 
days for cortical atrophy at 1/2/5/30 days for subcortical atrophy patients 
in the two highest ICD/ITW-ratio quartiles).
Conclusions: In patients with brain atrophy, stroke severity was greater 
at presentation, despite accounting for baseline imaging characteristics, 
and early neurologic course after EVT was less favorable compared to 
patients without atrophy.
Disclosure of interest: No
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INTRACRANIAL THROMBUS COMPOSITION 
PREDICTS EARLY REOCLUSSION 
AFTER SUCCESSFUL MECHANICAL 
THROMBECTOMY

Juega Jesus*1, Carlos Palacio1, Carlos Piã±ana1, Maite Rodriguez1, 
Manuel Requena1, Marta Rubiera1, Alvaro García-Tornel Garcia-
Camba1, Noelia Rodriguez-Villatoro1, David Rodriguez-Luna1, 
Marta Olive Gadea1, Maria Angeles Muchada Lopez1,  
Federica Rizzo1, David Hernández1, Marta de Dios 
Lascuevas1, Maria Hernandez Perez2, Laura Dorado2,  
Helena Quesada3, Pere Cardona3, Alejandro Tomasello1, 
Laura Gallur1, Marc Ribo1, Carlos A. Molina1, Jorge Pagola1

1Vall d´Hebron Hospital, Stroke Unit, Barcelona, Spain, 2Germans Trias i 
Pujol Hospital, Stroke Unit, Badalona, Spain, 3bellvitge hospital, Stroke unit, 
Hospitalet, Spain

Background and aims: Our objective is to identify thrombus composi-
tion and related factors associated with unexpected early intracranial reo-
clussion after successful mechanical thrombectomy.
Methods: Endovascular treatments of patients with tandem occlusions 
were excluded. A total of 196 stroke patients with successful reperfusion 
(modified thrombolysis in cerebral infarction equal or greater than 2b) 
were included. Each thrombi obtained by MT were analyzed by Flow 
Cytometry analysis to provide main leukocyte composition: granulocytes, 
monocytes and lymphocyte populations. Thrombi analysis, baseline vari-
ables, antithrombotic treatment, etiology and reperfusion treatment 
were analyzed to identify predictors of early reoclussion in the first 48 
hours after thrombectomy.
Results: Early reocclusion were observed in 6.1 %( 12/196) of succesfully 
reperfused patients . Thrombi from patients with reoclussion had higher 
proportion of lymphocytes B [11.11 % (10.19-24.19) vs. 7.95 %(4.78-
12.04); p = 0.005] in comparison to cases without reoclussion. 
Atherosclerotic etiology [ 2 (16,7%) vs. 6 (4,2%); p 0.059 ] and active 
smoking [4( 33.3%) vs. 20 (13.9%) p =0.073] presented a positive trend 
with early reoclussion cases . In the logistic regression analysis adjusted by 
age, previous use of intravenous fibrinolysis, proportion of Lymphocytes 
B, atherosclerotic etiology and active smoking, the independent predictor 

of early reoclussion was the proportion of Lymphocyte B in intracranial 
thrombus ( aOR 1.052, 95% CI 1.009- 1.098).
Conclusions: Rich–Lymphocyte B thrombus is and independent predic-
tor of unexpected early reocclusion and a potential therapeutic target to 
improve angiographic outcome of endovascular stroke treatments.
Disclosure of interest: No
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WHY NEUROPROTECTION SHOWS LARGE 
EFFECTS IN ANIMALS BUT HAS FAILED IN 
STROKE PATIENTS

Antje Schmidt-Pogoda*1, Johannes Kaesmacher2,  
Nadine Bonberg3, Nils Werring1, Jan-Kolja Strecker1,  
Mailin Hannah Marie Koecke1, Carolin Beuker1, Jan Gralla2, 
Raphael Meier2, Heinz Wiendl1, Heike Minnerup1,  
Urs Fischer4,5, Jens Minnerup1

1Münster University Hospital, Department of Neurology, Münster, Germany, 
2University Hospital Bern, University Institute of Diagnostic and Interventional 
Neuroradiology, Bern, Switzerland, 3University of Münster, Institute of 
Epidemiology and Social Medicine, Münster, Germany, 4University Hospital 
Basel, Department of Neurology, Basel, Switzerland, 5University of Bern, 
Department of Neurology, Bern, Switzerland

Background and aims: The “translational roadblock” between suc-
cessful animal stroke studies and neutral clinical trials is usually attrib-
uted to conceptual weaknesses. However, we hypothesized that rodent 
studies cannot inform the human disease due to intrinsic pathophysio-
logical differences between rodents and humans., i.e. differences in 
infarct evolution. Therefore, we aimed to compare the infarct evolution 
in rodents with and without neuroprotective treatments and in human 
stroke patients.
Methods: For animal data, we systematically searched pubmed to iden-
tify all rodent studies, in which stroke was induced by tMCAO and ⩾ 
sequential MRI scans were performed for infarct volume assessment 
within the first two days. For clinical data, we included 87 consecutive 
stroke patients with large artery occlusion, in whom a TICI 2b-3 
thrombectomy was achieved and MRI scans were performed upon admis-
sion and 1-2 days later.
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Results: A meta-analysis of animal data showed a median post-reperfu-
sion infarct volume growth of 74% (Fig. 1A-B). Neuroprotective treat-
ments reduced the median infarct volume growth to 23% (Fig. 1C-D). A 
retrospective clinical cohort study showed that stroke patients had a 
median infarct volume growth of only 2% (Fig. 1E-F).
Conclusions: Our study shows that rodents experience significant post-
reperfusion infarct growth, and that this post-reperfusion infarct growth 
is the target of neuroprotective treatments. Stroke patients do not have 
such infarct growth and thus have no target for neuroprotection.

Disclosure of interest: No
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CLINICAL AND ANGIOGRAPHIC OUTCOMES 
AFTER RESCUE STENTING FOR FAILED 
MECHANICAL THROMBECTOMY (RES-CAT 
STUDY)

Roger Collet Vidiella*1, Pol Camps Renom1, Ana Núñez-Guillén2, 
Helena Quesada2, Federica Rizzo3, Noelia Rodriguez-Villatoro3, 

Sergio Amaro4, Laura Llull4, Daniel Santana Moreno4,  
Edgardo Estrada5, Alan Alberto Flores5, Mikel Terceño6, 
Saima Bashir6, Maria Hernandez Perez7, Sebastiá Remollo7, 
Oriol Barrachina8, David Cánovas8, Ana Rodríguez-Campello9, 
Francisco Purroy Garcia10, Anna Ramos Pachon1,  
Daniel Guisado-Alonso1, Luis Prats-Sánchez1,  
Marina Guasch Jiménez1, Alejandro Martinez Domeño1,  
Jordi Branera-Pujol11, Jose Pablo Martínez González11,  
Carlos Molina3, Pere Cardona2, Joan Marti-Fabregas1

1Hospital de la Santa Creu i Sant Pau, Neurology Department, Barcelona, 
Spain, 2Hospital de Bellvitge, Neurology Department, L'Hospitalet de 
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Sabadell, Spain, 9Hospital del Mar, Neurology Department, Barcelona, 
Spain, 10Hospital Universitari Arnau de Vilanova, Neurology Department, 
Lleida, Spain, 11Hospital de la Santa Creu i Sant Pau, Neuroradiology Unit, 
Barcelona, Spain

Background and aims: The role of intracranial rescue stenting (RS) 
after failed mechanical thrombectomy (MT) is still not established. We 
aimed to investigate RS's clinical and angiographic results in patients with 
large-vessel occlusion (LVO) with failed MT.
Methods: We conducted a retrospective analysis of the Stroke Code 
Registry of Catalonia (Spain), a prospective, population-based, mandatory 
registry including data from all consecutive patients treated at 10 compre-
hensive stroke centers. We identified patients with anterior circulation 
LVO affecting the terminal internal carotid artery or the M1/M2 segments 
of the middle cerebral artery with failed MT (mTICI0-2a) and compared 
clinical, safety, and angiographic outcomes in patients with and without 
RS. The primary endpoint was functional outcome assessed by the modi-
fied Rankin Scale (mRS) at 90 days. Shift analysis and multivariate analysis 
adjusted for age, prior mRS, and baseline NIHSS were performed.
Results: We included 634 patients (72.4±13.4 years, 50.6% women), 68 
of whom received RS. Shift analysis showed better functional outcomes 
for the RS group (OR:0.56, 95%CI:0.36-0.90; p=0.015), but not in the 
multivariate analysis (aOR:0.77, 95%CI:0.48-1.24; p=0.283). Symptomatic 
intracranial hemorrhage was similar between groups (9.2%vs8.5%; 
p=0.832). Mortality at 90 days was higher in the non-RS group 
(27.9%vs.41.1%; p=0.037), but not in the multivariate analysis. Successful 
recanalization (mTICI2b-3) was achieved in 52 patients (72%). RS was 
significantly associated with fewer MT attempts and fewer subarachnoid 
hemorrhages (13.6%vs.38.6%) but not with vessel rupture or dissection 
rates.
Conclusions: RS is safe after failed MT. Randomized clinical trials are 
needed to investigate the impact on functional outcomes.

Disclosure of interest: No

Figure 1: A-B Infarct growth in animals. C-D: Neuroprotective 
treatments minimize infarct growth in animals. E-F: There is no 
significant infarct growth in human stroke patients.
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OUTCOMES OF ATRIAL FIBRILLATION 
KNOWN BEFORE OR DETECTED 
AFTER ISCHEMIC STROKE: ROLE OF 
ANTICOAGULATION

Alexandros Polymeris*1, Flurina Lyrer1, Annaelle Zietz1,2, 
David Seiffge3, Masatoshi Koga4, Bastian Volbers5,  
Duncan Wilson6,7, Bruno Bonetti8, Sabine Schädelin9,  
Henrik Gensicke1,2, Sohei Yoshimura4, Kosmas Macha5,  
Gareth Ambler10, Sebastian Thilemann1, Tolga Dittrich1, 
Manabu Inoue4, Kaori Miwa4, Ruihao Wang5, Gabriela Siedler5, 
Luise Biburger5, Martin Brown7, Rolf Jäger11,  
Keith Muir12, Christopher Traenka1,2, Kanta Tanaka4,  
Masayuki Shiozawa4, Leo Bonati1,13, Nils Peters1,2,14,  
Gregory Lip15,16, Philippe Lyrer1, Manuel Cappellari8,  
Kazunori Toyoda4, Bernd Kallmünzer5, Stefan Schwab5,  
David Werring7, Stefan Engelter1,2, Gian Marco De Marchis1

1University Hospital Basel and University of Basel, Department of Neurology 
and Stroke Center, Basel, Switzerland, 2University Hospital for Geriatric 
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Basel, Switzerland, 3Inselspital University Hospital Bern, University of Bern, 
Department of Neurology, Bern, Switzerland, 4National Cerebral and 
Cardiovascular Center, Department of Cerebrovascular Medicine, Suita, Japan, 
5University Hospital Erlangen, Department of Neurology, Erlangen, Germany, 
6New Zealand Brain Research Institute, New Zealand Brain Research 
Institute, Christchurch, New Zealand, 7UCL Queen Square Institute of 
Neurology and The National Hospital for Neurology and Neurosurgery, Stroke 
Research Centre, Department of Brain Repair and Rehabilitation, London, 
United Kingdom, 8Azienda Ospedaliera Universitaria Integrata, Stroke Unit 
– Department of Neuroscience, Verona, Italy, 9University Hospital Basel and 
University of Basel, Clinical Trial Unit, Department of Clinical Research, Basel, 
Switzerland, 10University College London, Department of Statistical Science, 
London, United Kingdom, 11UCL Institute of Neurology, Lysholm Department 
of Neuroradiology and the Neuroradiological Academic Unit, Department 

of Brain Repair and Rehabilitation, London, United Kingdom, 12University of 
Glasgow and Queen Elizabeth University Hospital, Institute of Neuroscience & 
Psychology, Glasgow, United Kingdom, 13Reha Rheinfelden, Reha Rheinfelden, 
Rheinfelden, Switzerland, 14Klinik Hirslanden, Stroke Center, Zurich, 
Switzerland, 15Liverpool John Moores University and Liverpool Heart & Chest 
Hospital, Liverpool Centre for Cardiovascular Science at University of Liverpool, 
Liverpool, United Kingdom, 16Aalborg University, Department of Clinical 
Medicine, Aalborg, Denmark

Background and aims: Atrial fibrillation(AF) known before ischemic 
stroke(KAF) has been postulated to be an independent category with a 
recurrence risk higher than that of AF detected after stroke (AFDAS). 
However, it is unknown whether this risk difference is confounded by 
pre-existing anticoagulation, which is most common in KAF and also indi-
cates a high ischemic stroke recurrence risk.
Methods: Individual patient data analysis from 5 prospective cohorts of 
anticoagulated patients following AF-associated ischemic stroke. We 
compared the primary (ischemic stroke recurrence) and secondary out-
come (all-cause death) among patients with AFDAS versus KAF and 
among anticoagulation-naïve versus previously anticoagulated patients 
using multivariable Cox, Fine-Gray models and goodness-of-fit statistics 
to investigate the relative independent prognostic importance of 
AF-category and pre-existing anticoagulation.
Results: Of 4,357 patients, 1,889(43%) had AFDAS and 2,468(57%) had 
KAF, while 3,105(71%) were anticoagulation-naïve before stroke and 
1,252(29%) were previously anticoagulated. During 6,071 patient-years of 
follow-up we observed 244 recurrent strokes and 661 deaths. Only pre-
existing anticoagulation (but not KAF) was independently associated with 
a higher hazard for stroke recurrence in both Cox and Fine-Gray models. 
Models incorporating pre-existing anticoagulation showed better fit than 
those with AF-category; adding AF-category did not result in better 
model fit. Neither pre-existing anticoagulation nor KAF were indepen-
dently associated with death.
Conclusions: Our findings challenge the notion that KAF and AFDAS 
are clinically relevant and distinct prognostic entities. Instead of attribut-
ing an independently high stroke recurrence risk to KAF, future research 
should focus on the causes of stroke despite anticoagulation to develop 
improved preventive treatments.
Disclosure of interest: Yes
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ATRIAL FIBRILLATION DETECTED ON 14-
DAY CARDIAC MONITORING HAS A LOWER 
STROKE RECURRENCE RISK THAN EKG-
DIAGNOSED AF

Alonso Alvarado Bolanos*1, Sebastian Fridman1, Diana Ayan2, 
Lauren Mai1, Chrysi Bogiatzi1, Corbin Lippert1, Jennifer Mandzia1, 
Alexander Khaw1, Luciano Sposato1,2

1Western University, Clinical Neurological Sciences, London, Canada, 2Western 
University, Heart & Brain Lab, London, Canada

Background and aims: Atrial fibrillation (AF) burden is associated 
with ischemic stroke (IS) risk. Recent meta-analyses suggest that AF 
detected after stroke (AFDAS) is a heterogeneous group of arrhythmias 
with an overall lower risk of stroke recurrence than AF known before 
stroke occurrence (KAF). We hypothesized that AFDAS found on 14-day 
cardiac monitoring (AFDAS-CM) entails a lower stroke recurrence risk 
than AFDAS identified on admission EKG (AFDAS-EKG). We compared 
IS recurrence between both types of AFDAS.
Methods: We included IS or transient ischemic attack (TIA) patients 
with AFDAS-CM (>30s) and AFDAS-EKG from the London Ontario 
Stroke Registry. The primary endpoint was recurrent IS. The primary 
safety endpoint was major bleeding. We used Cox proportional-hazards 
models adjusted for qualifying event type (IS vs. TIA), CHA2DS2-VASc 
score, anticoagulation, left ventricular ejection fraction (LVEF), left atrial 
volume index (LAVI), and high-sensitivity troponin T (HS-TnT) to esti-
mate adjusted hazard ratios (aHR).
Results: We evaluated 384 patients (IS 326, AFDAS-CM 184). Mean age 
was 78.2±10.2 years. Net monitoring time was 12.5±6.0 days. AFDAS 
duration was 32±61 hours. Follow-up duration was 21.5±20.5 months. 
AFDAS-EKG was independently associated with a higher recurrent IS risk 
(aHR 4.8; 95%CI 1.1-21.7; p=0.042) without differences in major bleeding.
Conclusions: Recurrent IS risk was higher in AFDAS-EKG than AFDAS-CM, 
supporting the hypothesis that AFDAS identified on prolonged cardiac 

monitoring is a more benign type of arrhythmia EKG-diagnosed AF. We 
hypothesize that AFDAS-EKG is a higher burden AF with a similar risk pro-
file as KAF. This hypothesis needs to be further evaluated.
Disclosure of interest: No
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N-TERMINAL PRO B-TYPE NATRIURETIC 
PEPTIDE (NTproBNP) MAY HELP IDENTIFY 
PEOPLE WHO DO NOT NEED PROLONGED 
CARDIAC MONITORING AFTER STROKE
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Background and aims: Access to prolonged cardiac monitoring (PCM) 
to search for atrial fibrillation (AF) after stroke is limited. We assessed the 
utility of the blood biomarker N-terminal pro B-type natriuretic peptide 
(NTproBNP) to identify people who are unlikely to have AF after stroke 
and who may not need PCM.
Methods: We analysed people with ischaemic stroke (IS), no known AF 
and ⩾3 days cardiac monitoring in the BIOSIGNAL study (NCT02274727). 
We identified the NTproBNP concentration associated with 90% speci-
ficity for no AF. External validation was performed in the ongoing PRECISE 
study of 28 days cardiac monitoring after IS/TIA.
Results: The BIOSIGNAL cohort included 621 people: 243 (39.1%)  
were female, mean (SD) age was 67 (14) years and 77 (12.4%) had AF. 
NTproBNP concentration <58.5ng/l was associated with 90% specificity 
for no AF. NTproBNP was <58.5ng/l in 111 people (17.9%) and 104 of 
those (93.7%) did not have AF.
The PRECISE cohort included 239 people: 94 (39.3%) were female, mean 
(SD) age was 65 (13) years and 41 (17.2%) had AF. NTproBNP concentra-
tion <58.5 ng/l was associated with 92.7% specificity for no AF. 
NTproBNP was <58.5ng/l in 78 people (32.6%) and 75 of those (96.2%) 
did not have AF.
Conclusions: NTproBNP may help to identify people who are unlikely 
to have AF after stroke. Using a low NTproBNP level to “screen out” 
could reduce the number of people who need PCM and allow PCM to be 
focused on people who are more likely to have AF and benefit.
Disclosure of interest: Yes
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LEFT ATRIAL APPENDAGE OCCLUSION FOR 
PATIENTS WITH PRIOR STROKE: INSIGHTS 
FROM THE AMULET IDE TRIAL

Hans-Christoph Diener*1, David Thaler2, Christopher Ellis3, 
Stephan Windecker4, Mohamad Alkhouli5,  
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Background and aims: Patients with non-valvular atrial fibrillation are 
at increased risk of embolic stroke from thrombus in the left atrial 
appendage (LAA). LAA occlusion (LAAO) seals the LAA and reduces 
stroke risk in such patients. The Amulet IDE trial compared LAAO using 
the Amplatzer™ Amulet™ Occluder (Abbott) to the Watchman™ 
device (Boston Scientific). We compared clinical outcomes through 3 
years in patients with and without a prior stroke who were enrolled in 
the Amulet IDE trial.
Methods: Patients at high risk of stroke, defined as CHA2DS2-VASc 
score of ⩾3, were randomized to LAAO with one of the 2 devices. 
Outcome ascertainment occurred at discharge, 45 days, 3, 6, 9, 12, and 
18 months and then annually through 5 years.
Results: At 108 sites, 1833 patients underwent attempted LAAO (917 
Amulet and 916 Watchman), of whom 349 (19.0%) had a history of prior 
stroke. At 3 years, clinical outcomes were similar between patients with 
and without prior stroke including TIA (2.7% vs. 2.1%, p=0.61), 

hemorrhagic stroke (0.9% vs. 0.6%, p=0.45), major bleeding (14.5% vs. 
15.7%, p=0.62), cardiovascular death (8.4% vs. 7.4%, p=0.47), and all-
cause death (18.3% vs. 15.8%, p=0.28). Annualized ischemic stroke rates 
at 3 years were reduced compared to the CHA2DS2-VASc anticipated 
rate for both patients with prior stroke (3.2%/year, 66% reduction com-
pared to 9.5%/year) and without prior stroke (1.3%/year, 82% reduction 
compared 6.9%/year).
Conclusions: Clinical outcome events were similarly uncommon in 
patients with, and without, prior stroke through 3 years in the largest 
head-to-head randomized LAAO trial.
Disclosure of interest: Yes
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CLINICAL CHARACTERISTICS AND TYPES 
OF MYOCARDIAL INFARCTION IN PATIENTS 
WITH POST-STROKE ACUTE MYOCARDIAL 
INJURY
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Background and aims: Post-stroke acute myocardial injury is present 
in 25% of patients and associated with a three-fold higher short-term 
mortality. It has been suggested that myocardial injury is rather caused by 
type 2 myocardial infarction (MI) -due to an imbalance in myocardial oxy-
gen supply and demand- than type 1 MI. However, data about presence of 
type 2 MI and frequency of triggering factors are lacking.
Methods: Between 01/2019-12/2020, all consecutive patients with post-
stroke acute myocardial injury (high-sensitivity Troponin-T> upper refer-
ence limit [URL] with a subsequent rise and/or fall >20%) were 
retrospectively screened for presence of predefined triggers of demand 
ischemia and for fulfillment of diagnostic criteria of MI.
Results: Among 250 analyzed patients with acute myocardial injury 
(mean age 79 years (±9.5), 50% female), 102 (40.8%) had at least one 
predefined trigger of demand ischemia (mainly severe hypertension, res-
piratory insufficiency, and sustained tachycardia). A probable trigger was 
identified in 58 patients. Patients with a fulfilled predefined trigger had 
higher stroke severity and more often insular cortex involvement (both 
p<0.05). Criteria of MI were fulfilled in 41 (16.4%) patients (n=15 type 1 
MI, n=24 type 2 MI, n=2 unclassifiable MI). Serial hs-cTnT levels were 
higher (15.1-times vs. 4.6-times URL, p<0.03) in patients with type 1 
compared to those with type 2 MI.
Conclusions: A high proportion of patients with post-stroke acute myo-
cardial injury have evident triggers of type 2 MI. While higher serial hs-
cTnT levels suggest type 1 MI, stroke-specific factors seem to be more 
prevalent in type 2 MI.
Disclosure of interest: No
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DOES A RISE AND/OR FALL IN TROPONIN 
VALUES INDICATE MYOCARDIAL 
INFARCTION IN ACUTE STROKE PATIENTS? 
- RESULTS OF THE PROSPECTIVE, 
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PREDICTION OF ACUTE CORONARY 
SYNDROME IN ACUTE ISCHEMIC STROKE 
(PRAISE) STUDY
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Background and aims: Elevation of high-sensitivity cardiac troponin 
(hs-cTn) is common in patients with acute ischemic stroke and indicates 
poor prognosis. Medical implications however are unclear. The PRAISE 
study aimed to define diagnostic pathways for MI in stroke patients. Here, 
we report whether a rise and/or fall in hs-cTn values is useful to diagnose 
myocardial infarction (MI) in stroke patients.
Methods: In this prospective, multicenter, observational trial with prede-
fined endpoints, acute ischemic stroke patients with elevated hs-cTn ful-
filling the ESC rule-in criteria for invasive management in suspected 
NSTE-ACS underwent standardized ECG, echocardiography, and coro-
nary angiography, all evaluated in core laboratories. Endpoints were type 
1 MI, type 2 MI, or no MI diagnosed by an independent endpoint adjudica-
tion committee. Primary hypothesis was that a predefined dynamic 
change in hs-cTn (i.e., rise/fall pattern) ⩾ 50% indicates MI.
Results: A total of 254 patients were included. Endpoints were adjudi-
cated in 247 patients (median age 75 years; 47% female). MI was present 
in 126/247 (51.0%) patients and classified as type 1 in 50/247 (20.2%) 
patients.
Dynamic change of hs-cTn was neither associated with MI in univariate 
(32% vs 38%; p=0.295) nor adjusted comparison (adj. OR=1.05 [0.31-
3.33]). However, baseline absolute hs-cTn value was independently associ-
ated with type 1 MI (adj. OR 3.61; 95%CI 1.49-9.51 per unit).
Conclusions: In acute ischemic stroke, presence of a rise/fall pattern in 
hs-cTn values is not confined to MI. Interventional treatment trials in 
stroke patients may aim to include type 1 MI and focus on absolute hs-cTn 
as inclusion criterion.
Disclosure of interest: Yes
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SUSTAINED SAVING OF POST-STROKE 
RECOVERY TIME BY NEUROAID

Narayanaswamy Venketasubramanian*1,1, Yogesh Pokharkar2, 
Christopher Chen3
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2Singapore Clinical Research Institute (SCRI), Statistics, Singapore, Singapore, 
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Background and aims: Progress has been made in the acute treatment 
of ischemic stroke through revascularization procedures, but many stroke 
victims remain disabled worldwide. MLC601 (NeuroAiD), a natural oral 
formulation, has demonstrated long-term clinical efficacy on post-stroke 
recovery. We sought to analyse time-saving to achieve post-stroke func-
tional recovery (FRec).
Methods: Based on data from a double-blind, placebo-controlled study 
of a 3-month course of MLC601, Time to FRec was measured by the time 
required to achieve a score of 0 or 1 on the modified Rankin Scale (mRS) 
over a 2-year follow-up. Time to FRec was analysed by Kaplan-Meier 
method. Cumulative incidence curves were provided for both groups and 
compared using log-rank test. Hazard ratios (HR) of MLC601 versus pla-
cebo along with 95% CI were calculated using the Cox proportional haz-
ards model adjusted for prognostic factors.
Results: 548 patients with baseline NIH-Stroke-Scale (NIHSS) score 
from 8 to 14, an mRS score ⩾2 at day-10 post-stroke, and at least one 
mRS assessment at month-1 or later was included in the analysis (pla-
cebo=261; MLC601=287). Time to FRec was shortened with MLC601 
versus placebo (log-rank test: p=0.039), this result being confirmed by a 
favourable trend in Cox regression (HR: 1.30 [0.99, 1.70]) and higher suc-
cess rates in patient subgroups (b-NIHSS⩾10, time-to-treatment, reha-
bilitation). Kaplan-Meier analysis showed about 40% cumulative incidence 
of FRec was achieved within 6 months post-stroke with MLC601 versus 
24 months with placebo.
Conclusions: MLC601 reduced the time to achieve FRec versus placebo, 
with a clinically significant time-saving of approximately 18 months.
Disclosure of interest: No
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FACTORES ASOCIADOS A CAÍDAS EN 
ADULTOS MAYORES CON ACCIDENTE 
CEREBROVASCULAR EN LA POBLACIÓN 
COLOMBIANA SEGÚN ENCUESTA SABE

María Zuluaga Patiño*1, Pablo Felipe Amaya Gonzalez2,  
Eder Alexander Moreno Vargas3, Isabella Pugliese1,  
Daniel Vasquez4, Valentina Quintana1,  
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Background and aims: Falls are a common complication in stroke 
patients: 36-73% fall during the first 6 months, and 50% continue falling 10 
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years after stroke. In order to create intervention programmes to impact 
on morbidity and mortality it is essential to identify fall-associated 
factors.
Methods: Cross-sectional study with analytical intention was conducted 
as a secondary analysis of the SABE-Colombia 2015 survey, including 
patients over 60 years of age and stroke. A multiple correspondence 
analysis (MCA) and bivariate analysis adjusted by Poisson regression were 
employed.
Results: N= 976 patients. The MCA showed female sex and benzodiaz-
epine use clustered more closely around falls, followed by any kind of 
rehabilitation, history of hypertension, arthritis/arthrosis, fear-of-falling, 
urban housing and loneliness. Bivariate analysis showed association of falls 
with benzodiazepines use (PR 1.089; p= 0.012), poor health self-percep-
tion (PR 1. 065; p= 0.001), history of arthritis/arthrosis (RR 1.048; p= 
0.042), fear-of-falling (RR 1.087; p= 0.001), rehabilitation (RR 1.043; p= 
0.038) and female sex. Multivariate analysis showed male sex and pre-
served hearing (PR 0.945; p= 0.040, PR 0.924; p=0.018) had lower preva-
lence of falls, and poor health self-perception (PR 1.041; p= 0.025) had an 
increased risk.
Conclusions: Fear-of-falling and poor health self-perception are crucial 
intervention targets in these patients. Benzodiazepine use, and sensory 
assessment (auditory, visual) should be considered during follow up. 
Intervention programmes and randomized clinical trials are needed to 
assess these potential targets' efficiency.
Disclosure of interest: Yes
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ENGAGING STROKE SURVIVORS IN 
LIFESTYLE CHANGE TO REDUCE STROKE 
RECURRENCE RISK FACTORS. ENGAGEMENT 
AND POTENTIAL FOR EFFECT IN THE 
ENABLE PILOT TRIAL

Emily Ramage1,2, Karly Zacharia1, Margaret Galloway1,  
Meredith Burke1, Elizabeth Lynch3, Lesley Macdonalad- Wicks1, 
Amanda Patterson1, Catherine Said4,5, Coralie English*1
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Background and aims: Sustained lifestyle change is needed to reduce 
stroke recurrence. We evaluated engagement and potential for effect of 
co-designed lifestyle interventions for people after stroke.
Methods: The ENAbLE Pilot telehealth-delivered 4-arm randomised 
trial (trial registration ACTRN12620000189921) included adults 3 
months to 10 years after stroke or transient ischaemic attack evaluating 
the six-month lifestyle programs (diet [DIET] and/or physical activity 
[PA]). Engagement measures included recruitment rate, adherence, par-
ticipant perception of the programs’ effect on their health and change in 
diet and physical activity. Potential for effect was evaluated via changes in 
stroke risk factors (blood pressure, diet quality and physical activity).
Results: Ninety-nine people were screened over 22 months. Forty par-
ticipants were randomised to one of the 4 study arms (DIET n=10, PA 
n=10, DIET&PA n=10, Control=10). Participants attended a median 
(IQR) 9 (8 to 10) of a possible 10 DIET sessions, and 31 (26 to 34) of a 
possible 36 PA sessions. Overall mean (SD) satisfaction for the DIET and 

PA interventions was 9(1), while the control group mean (SD) was 7(2) 
from a maximum score of 10. Ninety-one percent of DIET and PA partici-
pants felt the program had changed diet or physical activity compared 
with 40% in the control group and 86% of DIET and PA participants 
agreed the program improved their health compared with 40% in the 
control. Preliminary evaluation of stroke risk factors showed trends 
favouring the lifestyle interventions.
Conclusions: The ENAbLE pilot had high levels of engagement and pre-
liminary results suggest potential for effect.
Disclosure of interest: No
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LATEROPULSION RESOLUTION UP TO 
ONE YEAR POST STROKE: A PROSPECTIVE, 
LONGITUDINAL COHORT STUDY

Jessica Nolan*1,2,3, Erin Godecke2,4, Angela Jacques5,6,  
Barbara Singer2

1University of Notre Dame Australia, School of Physiotherapy and Health 
Sciences, Fremantle, Australia, 2Edith Cowan University, School of Medical 
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Park Health Care Group, Physiotherapy, Stirling, Australia, 4Sir Charles 
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Background and aims: Post-stroke lateropulsion affects approxi-
mately half of stroke survivors and is associated with poor rehabilitation 
outcomes and reduced functional independence. Data regarding long-
term persistence of post-stroke lateropulsion are lacking. This study 
explored long-term resolution of lateropulsion to twelve months 
post-stroke.
Methods: This prospective, longitudinal cohort study conformed to the 
STROBE Statement for observational studies. Consecutive admissions to 
an inpatient Stroke Rehabilitation Unit (SRU) (n=150) were recruited. 
Lateropulsion severity assessments (Four Point Pusher Score – 4PPS) 
were conducted at SRU admission and discharge, then three, six, nine, 
and twelve months post-stroke. Participation in rehabilitation physiother-
apy was recorded at each assessment.
Results: Evidence of lateropulsion (4PPS⩾1) was recorded in 81 partici-
pants (54%) on SRU admission (median 4PPS=3). Fifty-seven (70%) of 
those with lateropulsion on admission showed persistent lateropulsion 
on discharge (mean 57.26 days post-stroke). Odds of 4PPS=0 (complete 
lateropulsion resolution) increased significantly over time among partici-
pants who received rehabilitation physiotherapy (odds ratio (OR): 9.7, 
28.1, 43.1, 81.3 (p<0.001) at three, six, nine and twelve months post-
stroke, respectively). Among participants who did not receive rehabilita-
tion physiotherapy, odds of lateropulsion resolution were not significant 
(p>0.05) between discharge and nine months, but odds of complete 
resolution at twelve months post-stroke were significantly greater than at 
discharge (OR: 8.0, p=0.010).
Conclusions: This novel study found that a higher proportion of partici-
pants who received rehabilitation physiotherapy showed complete latero-
pulsion resolution earlier than those who did not receive rehabilitation 
physiotherapy. Findings have implications for the long-term resource and 
rehabilitation needs of people with post-stroke lateropulsion.
Disclosure of interest: No
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IMPACT OF INTENSE PHYSICAL THERAPY 
ON MOBILITY OUTCOMES IN ACUTE STROKE 
(NCT04778475)

Sinead Farrelly*1, John Hartnett1, Emily Monsch1,  
Mark Bowden2, Steve Kautz2, Christine Holmstedt3

1Medical University of South Carolina, Physical Therapy, Charleston, United 
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Background and aims: To evaluate the impact of increased intensity 
and frequency of Physical Therapy (PT) treatment on acute stroke 
patients. We hypothesize that the treatment group will demonstrate sig-
nificant improvements on the Activity Measure for Post Acute Care 
(AMPAC), Postural Assessment Stroke Scale (PASS), & Modified Rankin 
Scale (mRS) from admission to discharge and 90-day follow up compared 
to control.
Methods: 100 patients were randomly assigned within 24 hours of 
stroke admission into treatment or control groups. The treatment group 
received BlD treatment sessions 3/5 days post stroke & QD thereafter. 
The control group received QD treatment 3-5 days/week focusing on bed 
mobility, transfers and locomotion. The treatment group received error 
augmentation training emphasizing impairments throughout mobility 
rather than facilitating normal movement patterns. The PASS, AMPAC, 
and mRS were each evaluated using a 2-factor, repeated measures 
ANOVA.
Results: The treatment group PASS score improved 10.23 points while 
the control group improved 5.78 points admission to discharge; main 
effect for interaction (p=0.0001). The treatment group AMPAC improved 
4.65 points while the control group improved 1.9 points; main effect for 
interaction (p=0.01). The treatment group mRS decrease was 0.7 treat-
ment compared to a 0.3 for the control group; main effect for interaction 
(p<0.0001). There was one significant adverse event in the treatment 
group. PASS and AMPAC scores were maintained in both groups at 90 
days post-stroke, while the mRS decreased similarly in each group.
Conclusions: Increased frequency with a focus on error augmentation 
demonstrated significant improvements in functional outcomes post 
stroke.
Disclosure of interest: No
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PREDICTION OF PATIENT SOCIAL RISK 
AT DISCHARGE FROM A REHABILITATION 
HOSPITAL
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Background and aims: After stroke rehabilitation, patients need to 
reintegrate back to their daily life, workplace and society. Reintegration 
involves complex processes depending on age, sex, stroke severity, cogni-
tive, physical, and socio-economic factors that impact patients’ lives. 
Social risks and barriers to successful reintegration are poorly understood 
yet critical for informing clinical or social interventions. Therefore, the 
aim of this work is not only to predict social risk at discharge from reha-
bilitation, but also identify factors that contribute to this risk.
Methods: Gradient Boosting Machine methodology based on decision 
trees was applied to a Catalan 217-patient cohort of mostly young, male, 
ischemic stroke survivors, utilizing 16 different demographic, diagnostic 
and social risk variables (family support, social support, economic status, 
cohabitation and home accessibility). To correct for imbalance in patient 
sample numbers with high and low risk (prediction target), five models 
were built with varying subsampling methodology to predict social risk 
upon discharge from rehabilitation.
Results: The training and validation results indicated that the models 
corrected for prediction target imbalance have similar good performance 
(AUC [0.827–0.843], accuracy [0.811–0.880], specificity [0.839–0.855], 
sensitivity [0.800–0.897]). Furthermore, predictor variable importance 
ranked social support and economic status as most important variables 
with greatest contribution to social risk prediction, however, sex and age 
had lesser contribution.
Conclusions: Due to the complex and multifactorial nature of social 
risk, factors in combination, including social support and economic status, 
increase social risk for individuals.
This work was funded by H2020 grant agreement No.777107 (https://
precise4q.eu).
Disclosure of interest: No
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CLINICAL PRACTICE GUIDELINES (CPGS) 
FOR STROKE REHABILITATION FROM 
LOW- AND MIDDLE-INCOME COUNTRIES 
(LMICS): A SYSTEMATIC REVIEW OF THE 
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Background and aims: It is reported that stroke rehabilitation Clinical 
Practice Guidelines (CPGs) from low and middle income countries 
(LMICs) recommend interventions with low evidence, exclude interven-
tions even when its benefits outweigh harms and include recommenda-
tions for interventions which have high evidence of hazards. Till date, 
there are no published reviews that have evaluated the quality of CPGs 
from LMICs or provided any insights into the cultural variation, adapta-
tions, or gaps in implementation specific to LMICs. Therefore, the objec-
tive of this systematic review is to identify and evaluate the quality of 
CPGs developed by LMICs for stroke rehabilitation using AGREE-II and 
AGREE-REX tool.

https://precise4q.eu
https://precise4q.eu
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Methods: Following the PRISMA-P guidelines, searches were conducted 
across 4 databases with a well-defined search strategy. Based on a prede-
fined selection criteria nine reviewers screened the articles. Selected 
CPGs were compared against the AGREE-II and AGREE-REX (Appraisal 
of Guidelines for Research & Evaluation) instruments.
Results: 4099 articles were screened for eligibility and 6 included for 
data extraction. All 6 included CPGs scored poorly on the AGREE-II and 
AGREE-REX instruments showing poor methodological rigor and clinical 
implementability/credibility.
Conclusions: The lack of specificity, clinical applicability, regional adapt-
ability in addition to knowledge translation and program implementation 
of CPGs have caused poor uptake of CPGs into practice in LMICs subse-
quently causing poor evidence-based practice. To build a momentum 
towards improved stroke rehab, these gaps need to be addressed.
Disclosure of interest: No
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ECONOMIC EFFICIENCY IN ENABLING 
ACCESS TO MECHANICAL THROMBECTOMY: 
A GLOBAL DISPARITY REPORT FROM 
MISSION THROMBECTOMY (MT 2020-PLUS)
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Background and aims: Despite the well-known relationship between a 
country’s GDP and availability of healthcare facilities, economic efficiency 
in delivering healthcare is widely variable. Economically efficient models of 
stroke care delivery, especially for emergency mechanical thrombectomy 

(MT) for ischemic stroke, have not been studied. We analyzed data from 
the MT2020+ worldwide survey to characterize the economic efficiency 
for MT access, disparities between countries, and its determinants on a 
global scale.
Methods: MT2020+ survey was conducted in 75 countries. MT 
Access(MTA) was defined as proportion of estimated LVO patients 
receiving MT. Economic Efficiency of MT access(EE-MTA) was defined as 
a ratio of MT access divided by per-capita GDP of the country 
[EE-MTA=(MT Access)/(per-capita GDP/1000)]. Countries in the top 
25th-percentile of EE-MTA and MT Access of >=5% were High EE-MTA. 
Univariable and multivariable analyses were performed.
Results: We analyzed 61 countries with 875 complete responses. Median 
global MTA was 2.79%(IQR-0.70-11.74). Turkey and Mexico have similar 
per-capita GDP(~$10,000) but MT access rates are 19% and 0.7%, respec-
tively. Median global economic efficiency for MT access (EE-MTA) was 
0.37(IQR-0.11-0.71) with wide-variation between countries(Figure-1). 14 
countries had high EE-MTA[Figure-1;Table-1]. Table-2 presents univaria-
ble comparison between high and low EE-MTA countries. MT operator-
center availability, MT reimbursement, and developed pre-hospital stroke 
systems were independent predictors of high EE-MTA.
Conclusions: There is striking disparity among countries in economic 
efficiency in providing access to MT despite similar GDP per capita. 
Significant determinants of superior economic efficiency include higher 
MT operator and center availability, developed pre-hospital stroke sys-
tems, and MT reimbursement facility.
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QUALITY IN ACUTE STROKE CARE 
(QASC) GERMANY PROJECT: IMPROVING 
EFFICIENCY IN STROKE UNITS WITH NURSE-
INITIATED PROTOCOLS TO MANAGE FEVER, 
HYPERGLYCEMIA AND SWALLOWING POST-
STROKE
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Background and aims: Assisted implementation of nurse-initiated 
protocols to manage fever, hyperglycaemia and swallowing (FeSS) fol-
lowing stroke significantly reduces 90-day death and disability. An inter-
national collaboration, between Nursing Research Institute, Australian 
Catholic University; European Stroke Organisation; Saarland University 
of Applied Sciences; and Interdisciplinary NeuroVascular Network 
Rhein-Main; aimed to implement the FeSS protocols into German 
stroke units.
Methods: This multi-centre, pre-test/post-test study was conducted 
between 2020-2022. Data were collected using REDCap at baseline and 
three months post-implementation. Nurses, with project team support, 
conducted multidisciplinary facilitator workshops, developed action plans 
and conducted education sessions.
Results: Data from eight INVN-hospitals was obtained for 771 patients 
(baseline), and 679 patients (post-implementation) (n=1450). There were 
significant improvements in treatment with anti-pyretics for first tempera-
ture >37.5°C (Pre 35%; Post 67%, p<0.0001); blood glucose monitoring 
on day of admission (Pre:77%; Post:78%, p 0.0007); day two of admission 
(Pre: 53%; Post:70%, p<0.0001); treatment with insulin for first episode 
of hyperglycaemia BGL ⩾200mg/dL (Pre:48%; Post:66%, p<0.0080) and 
within one hour of first BGL ⩾200mg/dL (Pre:76%; Post:90%, p<0.0001); 
number of formal swallow screens performed (Pre:69%; Post:75%, 
p<0.0001) and number performed within 24 hours of admission (Pre:91%; 
Post:98%, p<0.0308).
Conclusions: While German stroke units report high standards of 
stroke care, these findings demonstrate that the introduction of nurse-
initiated FeSS protocols supported by implementation science strategies, 
increased uptake of evidence-based care for the common post stroke 
complications of fever, hyperglycaemia and swallowing difficulties. The 
next challenge is to maintain these improvements to ensure that benefits 
to stroke patients are sustained.
Disclosure of interest: Yes
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MECHANICAL THROMBECTOMY OUTCOMES 
IN PATIENTS WITH ACUTE LARGE VESSEL 
OCCLUSION IN THE UNITED STATES BEFORE 
AND AFTER TIME WINDOW EXPANSION  
(6-24 HOURS)
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Thanh N. Nguyen3, Farhan Siddiq3, Alejandro Spiotta3,  
Adnan Qureshi3
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Practice, Birmingham, United Kingdom, 2University Hospitals of North 
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Background and aims: In 2018, the time window for mechanical 
thrombectomy (MT) eligibility in acute ischemic stroke patients increased 
from 6 to 24 hours from symptom onset. The aim of this study is to evalu-
ate the effect of MT window expansion on procedural and hospital vol-
umes, and patient outcomes in nationally representative dataset from a 
United States.
Methods: We analyzed the National Inpatient Sample for acute ischemic 
stroke patients undergoing MT. We compared procedural volumes, hospital 
volumes, and patient outcomes between 2017 and 2019. The primary out-
come was discharged home/self-care. The secondary outcomes were in-
hospital mortality and post-procedural intracranial hemorrhage percentage.
Results: There was an increase in MT procedures for ischemic stroke 
from 23,865 (2017) to 36,710 (2019). The number of hospitals perform-
ing MT has increased from 801 (2017) to 855 (2019) and so has the 
number of those performing ⩾50 procedures per year from 166 (2017) 
to 305 (2019) (p<0.001). Significant reduction in the odds of in-hospital 
mortality (OR 0.83 95%, CI 0.73-0.95, p=0.005) and significant increase in 
the odds of intracranial hemorrhage (OR 1.20 95% CI 1.09-1.32, p<0.001) 
was seen in 2019 compared to 2017; no change in the odds of discharge 
to home was identified.
Conclusions: The window expansion for MT in acute ischemic stroke 
patients has resulted in an increase in both procedural and hospital vol-
umes with significant reduction in in-hospital mortality in the USA despite 
a significant increase in intracranial hemorrhage.
Disclosure of interest: No
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VALIDATE: VALIDATION OF ARTIFICIAL 
INTELLIGENCE TO LIMIT DELAYS IN ACUTE 
STROKE TREATMENT AND ENDOVASCULAR 
THERAPY
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Background and aims: Mechanical thrombectomy is a highly effective 
treatment for large vessel stroke (LVO). Rapid detection of LVOs and 
notification of neurointerventionalist (NIR) is imperative. The utilization 
of artificial intelligence in the detection of LVOs holds great promise for 
expediting identification and treatment.
Methods: Acute telestroke consultations seen by TeleSpecialists, LLC 
physicians at 166 facilities (17 states) utilizing Viz.ai software (AI) vs did 
not use AI software (“non-AI”) from December 1, 2021 through March 
31, 2022 were extracted from the TelecareTM database. Facilities in which 
neurology does not initiate NIR contact were excluded.
Results: A total of 14,116 patients (8,557 AI and 5,550 non-AI) were 
included. The median door to NIR notification time for AI was 50 min 
(40,82) and non-AI was 89.5 min (59.2, 122), (delta = 39.5 min; p 
<0.001). The median door to NIR notification for AI at thrombectomy 
centers (TC) was 44 min and non-AI at TC was 78 min (p <0.001). The 
median door to NIR notification for AI at non-thrombectomy centers 
(non-TC) was 64 min and for non-AI at non-TC was 97 min (p <0.001). 
There was a higher percentage of advanced imaging and LVO detected 
with AI at TC but not at non-TC.
Conclusions: This large, multicenter, first of its kind study demonstrated 
a 39.5 min faster timeline for patient ED arrival to contact with NIR and 
a greater than 30 min reduction in notification to NIR despite thrombec-
tomy center status in facilities utilizing the AI software.
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Background and aims: Intravenous thrombolysis (IVT) and endovascu-
lar thrombectomy (EVT) play a critical role in improving outcomes for 
patients with acute ischemic stroke (AIS), yet there is incomplete assess-
ment of patient characteristics and quality of care of reperfusion therapy 
for most world regions.
Methods: We analyzed AIS patients receiving reperfusion therapy (IVT 
and/or EVT) in Close The Gap-Stroke, J-ASPECT Study in Japan 
(N=30,936, 53% EVT with/without IVT) and GWTG-Stroke Registry in 
the US (N=315,726, 28% EVT with/without IVT) from 2016 to 2019. 
Baseline characteristics and adherence to evidence-based quality metrics 
among eligible patients were compared between those treated in Japan 
and the US using standardized difference.
Results: Compared with their US counterparts, patients treated in Japan 
were older, had a lower prevalence of cardiovascular risk factors (except 
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for atrial fibrillation), presented with more severe strokes, and were more 
likely to arrive by emergency medical services (Table 1). Adherence to 
evidence-based performance measures and timeliness of IVT and/or EVT 
are shown in Table 2. Although Japanese patients experienced more sICH 
(6.9% vs. 3.6%), had fewer substantial reperfusion (TICI⩾2b 80.3% vs. 
88.3%), and longer length of stay, there were no significant differences in 
unadjusted rates of in-hospital mortality (8.7% vs. 7.3%) and mRS 0-2 at 
discharge (37.7% vs. 39.2%).
Conclusions: We found significant differences in clinical characteris-
tics and gaps in adherence to key performance measures between 
patients receiving reperfusion therapy in Japan and US. Additional 
efforts are needed to improve the quality of stroke care and outcomes 
in both nations.
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DURING THE WAR
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Background and aims: After the beginning of the war in Ukraine in 
2022 stroke care struggled across the whole country despite increasing 
number of all types of strokes. In the middle of the year healthcare system 
adopted to the war times and stroke care improved.
Methods: We compared numbers of IV tPA and MT for ischaemic stroke 
in 2021 year and during the first 10 months of 2022 year according to 
National Health Service of Ukraine date from all Ukrainian stroke units 
and centres to understand how war can change providing reperfusion 
therapy in country that suffers the war.
Results: During the first month of war (March) we can see that number 
of IV tPA dropped by 46%. In May situation with refugees, medical stuff, 
devices for MT and drugs stabilized and number of procedures start 
increasing and reached the same numbers that were observed in 2021 
year. Since August we see even more tPA procedures done than in 
2021year.
Regarding MT we can see that even the beginning of the war didn`t have 
such a huge impact as we saw with tPA (just decrease of procedures by 
36% in March) and all the months of 2022 year were better than in 2021 
year.
Conclusions: So we can conclude that the war had only short-term (1-2 
months) negative impact on stroke care. And with correct management 
of healthcare system all people of Ukraine still have a chance for the best 
stroke service even during the war.
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Background and aims: Characteristics of admitted patients who 
develop in-hospital stroke (IHS) are under-reported, including the main 
reason for hospitalization and invasive procedures before the stroke.
Methods: All adults with IHS in Sweden during 2010-2019 registered in 
Riksstroke were included and the cohort was cross-linked with the 
National Patient Register. Data was retrieved on registered background 
diagnoses. For the hospitalization when IHS occurred as well as any 
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hospital-based healthcare contacts within 30 days before stroke onset, 
main discharge diagnoses and all procedural codes were collected.
Results: In total 12,551 patients with IHS were included. Mean age was 
76 years, 51% were female and the most common comorbidity was 
hypertension (66%). 91% had ischemic stroke and 9% had hemorrhagic 
stroke.
35% had at least one invasive procedure prior to ictus and 26% were 
hospitalized at least once within 30 days before IHS. In total, 12% had a 
cardiovascular or neurosurgical procedure, 7% an orthopaedic procedure 
and 5% had an endoscopy. There were 7% who had only minimally inva-
sive procedures such as blood product transfusion, hemodialysis, or arte-
rial or central line insertion. The most common main discharge diagnoses 
were circulatory system disorders (excluding stroke), injuries, and neo-
plastic disorders.
Conclusions: The previously reported major risk factors for in-hospital 
stroke, cardiovascular and neurosurgical procedures, were preceding IHS 
in only 12% of cases, thus suggesting that IHS vigilance is important out-
side of the fields of cardiothoracic and neurologic surgery.
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Background and aims: The benefit of revascularisation of asympto-
matic carotid stenosis for prevention of stroke depends on a very low 
peri-procedural risk. Ischaemic brain lesions on diffusion-weighted imag-
ing (DWI) after carotid endarterectomy (CEA) or stenting (CAS) may 
occur without overt symptoms of stroke.
We aimed to compare the rate of new brain lesions on DWI-MRI in a 
substudy of the Second Asymptomatic Carotid Surgery Trial (ACST-2), a 
randomised controlled trial comparing CEA versus CAS in patients with 
asymptomatic carotid stenosis.
Methods: Patients in ACST-2 at 6 participating centres were investigated 
with brain MRI 1-7 days before and 1-3 days after the randomly allocated 
procedure. The primary outcome was the presence of at least one new 
brain lesion on post-procedure DWI.
Results: 127 patients (58 CEA vs. 69 CAS) were included. 12 patients 
(21%) in the CEA and 40 patients (58%) in the CAS group had at least one 

new post-procedural DWI lesion. The number of new DWI lesions per 
patient was higher in the CAS group (median:2 [IQR:1-4]) than in the 
CEA group (median:2 [IQR:1-3.5). 1 patient in each group had a stroke 
(CEA 1.7% vs. CAS 1.4%).
Conclusions: Our study is the first report of ischaemic brain lesions 
detected by MRI in patients randomly assigned to CAS vs. CEA for 
asymptomatic carotid stenosis. Despite the low risk of overt periproce-
dural stroke, our results show a 2.5-fold risk of ischaemic brain lesions in 
the CAS compared to the CEA group.
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Background and aims: Because of global warming, weather fluctua-
tions are becoming increasingly relevant stressors for the human body 
leading to cardiovascular stress and potentially to acute cerebrovascular 
insults. Therefore, we investigated whether machine learning-based mod-
els can be utilized to predict the number of daily stroke admissions based 
on weather parameters.
Methods: 7914 (male:4244,53.6%) patients diagnosed with stroke 
(2015/01/01-2021/12/31) were extracted from local data integration 
center of UMC-Mannheim. Weather parameters including complex 
atmospheric fronts and human meteorological measures were acquired 
from the German Weather Service. Patient-level clinical and geospatial 
weather data were matched based on patient location and time of admis-
sion to the hospital. Autoregressive neural network (ANN), tree-based 
models (RF,XGB) and generalized additive models were fitted using time-
stratified cross-validation settings to predict total number of ischemic 
stroke admissions per day as regressors or classificators.
Results: ANNs achieved a mean absolute error of 0.728 (being off <1 
patient,Fig1). Mean air temperature was significantly negatively associated 
with the number of stroke cases resulting in 2.7% increased risk of stroke 
admission for each 1°C decrease in ambient temperature per day. This 
effect stayed significant to up to 5 days. The accuracy of the XGB classifi-
cation model on test data was 61.5%. GAM models identified max. pres-
sure, temperature on previous day, avg. humidity- and ischemic count on 
prior week and workdays as most important variables.
Conclusions: We found highly significant associations between weather 
systems and number of stroke admissions, which can be exploited for 
real-time resource allocation and optimized therapy planning of neuro/
radiological emergencies.
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Background and aims: Epidemiological evidence has associated ambi-
ent air pollution with the risk of acute ischemic stroke (AIS). However, 

heterogeneity within these studies resulted from indefinite diagnosis and 
time of onset led to difficulties in reaching generic conclusions. Combining 
5-year air pollution data and a stroke-specific registry, the short-term 
effect of air pollution on AIS onset at the hourly level was investigated 
systematically for the first time.
Methods: A time-stratified case-crossover study among 106,623 AIS 
patients in the Shanghai Stroke Service System (4S) database during 2017-
2021 was conducted. Hourly concentrations of PM2.5, PM10, O3, NO2, 
SO2, CO and nitrous acid (HONO) as well as meteorological factors from 
state-controlled monitoring sites were collected. Conditional logistic 
regression models were performed to evaluate exposure-response and 
lag-response relationships.
Results: Acute exposure to PM2.5, PM10, SO2, NO2 and HONO was 
found to be associated with AIS onset, respectively. These associations 
were strongest in the concurrent hour of exposure and attenuated there-
after with the longest lag-effect of 13 hours, as observed for NO2. 
Cumulatively, an interquartile range increase in the concentration of 
PM2.5, PM10, SO2, NO2 and HONO was significantly associated with 0.8%, 
1%, 2.4%, 2.1% and 1.8% higher risks of AIS onset. The association of SO2 
and NO2 with AIS remained robust in the two-pollutant model.
Conclusions: Transient exposure to particulate matter, SO2, and reac-
tive nitrogen species (NO2 and HONO) may trigger AIS onset, which 
could have a lagged effect up to 13 hours after exposure.
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Background and aims: Despite the protective effects of coffee against 
neurodegenerative disorders such as dementia and cognitive decline, its 
association with microstructural brain alterations is unclear. To address 
this, we examined the association of coffee consumption with brain MRI 
parameters for vascular brain damage, neurodegeneration, and micro-
structural integrity in 2,316 participants of the population-based Hamburg 
City Health Study (HCHS).
Methods: Cortical thickness and white matter hyperintensity (WMH) 
load were measured on FLAIR and T1-weighted images. Microstructural 
white matter integrity was quantified as peak width of skeletonized mean 
diffusivity (PSMD) on diffusion-weighted MRI. Daily coffee consumption 
was assessed in five groups (<1 cup, 1-2 cups, 3-4 cups, 5-6 cups, >6 
cups). In multiple linear regressions, we examined the association between 
brain MRI parameters and coffee consumption (reference group <1 cup).
Results: The sample was characterized by a median age of 65 years and 
44.3% female participants. Subjects consuming more coffee were more often 
younger and male participants, of higher education, with a higher BMI, smok-
ers and not diabetic. After adjustment for covariates, 3-4 cups of daily coffee 
were associated with lower PSMD (p=0.019) and higher cortical thickness 
(p=0.008) compared to <1 cup (Fig.1). Moreover, 1-2 cups per day was also 
associated with lower PSMD (p=0.015). Associations with WMH load or 
other groups of coffee consumption were not significant (p>0.05).
Conclusions: The findings indicate that regular coffee consumption is 
positively associated with microstructural white matter integrity and cor-
tical thickness. Further research is necessary to determine longitudinal 
effects of coffee on brain microstructure.
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Background and aims: A clear protective benefit of sodium glucose 
cotransporter 2 inhibitors (SGLT2i) on cardiovascular events and kidney 
disease progression has now been established in several large trials. 
However, the effect of SGLT2i on the risk of stroke and its subtypes 
remains unclear.
Methods: A 2-sample mendelian randomization (MR) study design was 
applied to examine the association between genetic variation in SGLT2 
inhibition and stroke risk. Genetic proxies for SGLT2 inhibition were 
identified as variants in the SLC5A2 gene that were associated with both 
levels of gene expression and hemoglobin A1c (using data from Genotype-
Tissue Expression [GTEx], eQTLGen Consortium, and UK Biobank). 
Genetic summary statistics for all stroke (AS), ischaemic stroke (IS), large 
artery stroke (LAS), small vessel stroke (SVS), and cardioembolic stroke 
(CES)) were retrieved from cross-ancestry GWAS meta-analyses of 
110,182 stroke patients and 1,503,898 control individuals (GIGASTROKE).
Results: Genetic variation in SGLT2 inhibition was associated with a 
trend towards a reduction in the risk of AS (OR= 0.801, 95% CI: 0.541-
1.86; p=0.268), IS (OR=0.752, 0.483-1.172; p=0.209), LAS (OR=0.690, 
0.172-2.759; p=0.600), SVS (OR=0.580, 0.199-1.690; p=0.318), CES 
(OR=0.315, 0.098-1.012; p=0.051), and ICH (OR=0.146, 0.003-8.466; 
p=0.353) but these associations were not statistically significant. Findings 
were similar across a number of sensitivity analyses.
Conclusions: Consistent with earlier meta-analysis results, we found no 
clear effect of SGLT2 inhibition on the risk of stroke and its subtypes but 
stronger genetic associations with ICH and CES that warrant further 
study.
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Background and aims: Perioperative stroke affects postoperative mor-
bidity and mortality. Although it is important to stratify high-risk patients 

before surgery, few studies reported the risk stratification system for 
perioperative stroke. Risk scores for cardiac complications were used 
with limited use in clinical practice due to poor predictive performance or 
inconvenience. We aimed to develop a more accurate and convenient 
prediction model specific for perioperative stroke using machine learning 
(ML).
Methods: 36,512 patients from Seoul National University Hospital 
(SNUH) and 404 patients from Boramae Medical Center (BMC) who 
underwent non-cardiac surgery were included. Data from SNUH were 
used to create the development and internal validation dataset. Data 
from BMC were for the geo-temporal external validation dataset. We 
defined perioperative stroke as a brain infarction of ischemic etiology 
within 30 days after surgery. We developed a total of nine ML based pre-
diction model composed of preoperative features and compared it with 
the conventional scores. We also developed a compact model by utilizing 
the top 10 key factors of the best-performing model.
Results: Perioperative stroke was developed in 131 (0.31%) patients in 
the SNUH and 10 (2.45%) patients in the BMC. The CatBoost based 
prediction model showed the best discriminatory power for high-risk 
patients, and outperformed the conventional scores in the external vali-
dation set as shown in the figure. The compact model was not inferior to 
the best performing model using all features.
Conclusions: We demonstrated that the ML-based predictive model 
improved the accuracy and convenience of perioperative stroke prediction.
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Background and aims: To date, risk assessment of suffering ischaemic 
and haemorrhagic stroke in individuals under oral anticoagulation (OAC) 
treatment are limited to hospital-based cohorts and those with atrial 
fibrillation.
Methods: Through (1) the population-based Tyrolean Stroke Pathway 
database, prospectively documenting standardized patient care in the 
entire federal state of the Tyrol and (2) nation-wide prescription data, 
detailing each reimbursed prescription in Austria, we assessed risk of 
ischaemic or haemorrhagic stroke in patients with prior OAC irrespective 
of its indication.
Results: In Austria, a continuous increase of OAC prescription reim-
bursements from 292,475 in 2015 to 389,407 in 2021 was observed, 
mainly driven by prescriptions of direct oral anticoagulants (DOAC). In 
the population of Tyrol, prior OAC treatment was evident in 586 of 3,861 
(15.2%) of ischaemic and 131 of 523 (25.0%) of haemorrhagic stroke 
patients. Taking federal prescription rates into account, 3-year ischaemic 
stroke risk was higher in those with prior VKA compared to prior DOAC 
treatment (1.05%vs.0.62%; OR 0.59 [CI 0.49-0.71] P<0.001). Concerning 
hemorrhagic stroke, risk difference between Vitamin-K-Antagonists 
(VKA) or DOAC was not as pronounced (0.21%vs.0.14%; OR 0.68 [CI 
0.45-1.02] P=0.06).
Conclusions: In our population-based setting, one in seven patients suf-
fering ischemic and one in four suffering haemorrhagic stroke had prior 
OAC treatment. In the real world setting, both ischaemic and haemor-
rhagic stroke is less frequent in DOAC- than VKA-treated patients. 
Establishment of clear SOPs on how to best care for acute stroke patients 
on OAC is essential.
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Background and aims: Risk of dementia is high after major stroke, but 
estimates of dementia by stroke severity, accounting for competing risk of 
mortality, in a population-based setting are scarce. We aimed to deter-
mine risk and prognostic indicators of dementia after TIA and stroke.
Methods: We included all individuals with first-ever TIA or stroke from 
the population-based Rotterdam Study, between 2002-2018, and matched 
those 1:3 to reference participants on age (+/-3 years) and sex, using an 
incidence-density-sampling approach. We determined risk of dementia 
post-event using the subdistribution hazards (SDH) cumulative incidence 
function (CIF), and explored prognostic indicators.
Results: Among 1352 participants (mean age: 78.4 (9.4) years, 57.6% 
women), 427 had TIA, 357 minor stroke and 395 major stroke. Compared 
to TIA, dementia risk was higher after major stroke (HR 2.17; 95% CI 

1.53–3.07) and minor stroke (HR 1.63; 95% CI 1.17–2.26). Dementia risk 
was associated with male sex (SDH-ratio 1.23; 95% CI 1.04–1.45), age 
(per 1-year increase: 1.07; 1.06–1.08), higher education (0.61; 0.44–0.86), 
diabetes mellitus (1.29; 1.06–1.56), atrial fibrillation (1.40; 1.14–.71), and 
premorbid cognition (MMSE⩽24, 2.39; 1.87–3.05), white matter hyperin-
tensities (per 1-% increase of total-brain-volume: 1.24; 95% CI 1.07–1.45) 
and presence of microbleeds (2.14; 1.18–3.86).
Conclusions: Dementia incidence after TIA and stroke is increased in 
patients with major stroke and to a lesser extent minor stroke, but not 
TIA. Event severity in combination with clinical and imaging indicators 
may hold potential for prediction of cognitive decline after stroke.
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WHITE MATTER HYPERINTENSITY 
VOLUME AND POST-STROKE COGNITIVE 
FUNCTIONING: A POOLED ANALYSIS OF 
INDIVIDUAL PATIENT DATA FROM NINE 
ISCHEMIC STROKE COHORT STUDIES

Floor de Kort*1, Geert Jan Biessels1

1UMC Utrecht, Neurology, Utrecht, Netherlands

Background and aims: White matter hyperintensities (WMH) are 
associated with cognitive functioning after ischemic stroke. Yet, uncer-
tainty remains about affected domains and the role of both previous 
infarcts and stroke-subtypes. We aimed to disentangle these factors in a 
large multi-center cohort of patients with ischemic stroke.
Methods: From nine cohorts we harmonized individual data from 1568 
ischemic stroke patients (67 years (SD 11,5), 40% female) with available 
MRI and multi-domain cognitive assessment <15 months post-stroke 
through the MetaVCIMap consortium (www.metavcimap.org). Mixed lin-
ear models were used to assess the independent relation between total 
WMH volume (processed centrally; median volume 7 mL (IQR 3-19)) and 
domain-specific functioning (harmonized mean Z-scores; Attention & 
Executive functioning, Processing Speed, Language, Verbal Memory) for 
the total sample and stratified by stroke-subtype.

www.metavcimap.org
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Results: In the total sample, WMH volume was significantly related to 
performance on all four domains (Figure). This relation was largely inde-
pendent of acute infarct volume and presence of previous infarcts/lacunes. 
In stratified analysis, the independent relation between WMH volume and 
domain-specific performance was also observed for subgroups with large 
supratentorial and small subcortical infarcts, but not for infratentorial 
infarcts (Figure).

Conclusions: These results show that both in patients with large 
supratentorial infarcts and small subcortical infarcts WMH volume is an 
independent determinant of cognitive functioning on all key cognitive 
domains, regardless of prior ischemic lesions.

Disclosure of interest: No
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CONTRIBUTIONS OF BRAIN AREAS TO  
POST-STROKE COGNITIVE IMPAIRMENT 
INFERRED BY GAME-THEORETICAL LESION 
ANALYSIS – A SUBSTUDY IN  
THE METAVCIMAP CONSORTIUM

Caroline Malherbe*1,2, Claus C. Hilgetag2, Götz Thomalla1, 
Bastian Cheng1

1Clinical University Hamburg Eppendorf, Neurology, Hamburg, Germany, 
2Clinical University Hamburg Eppendorf, Computational Neuroscience, 
Hamburg, Germany

Background and aims: The underlying structural determinants of post-
stroke cognitive impairment (PSCI), comprising a network of strategic 
brain areas, require further investigation. We apply a multivariate approach 
based on game theory (Multiperturbation Shapley value Analysis, MSA) to 
infer causal contributions of white and grey matter regions to PCSI in a 
large-scale, multi-cohort study on PSCI with increased anatomical lesion 
coverage.
Methods: Lesion patterns of N=2114 acute ischemic stroke patients 
from 9 cohorts were analysed. Lesion-deficit inferences were conducted 
based on normalized test scores from 5 cognitive domains (evaluated up 
to 15 months after stroke onset) and 295 pre-defined grey and white 
matter brain regions. Impairment was defined as performance lower than 
the fifth percentile in each domain score. We employed an iterative 
method coupling estimated MSA and bootstrap validations to obtain 
functional contributions and synergistic interactions of brain regions to 
PSCI and cognitive impairment in individual domains.
Results: We detect significant differential contributions of brain 
regions related to PSCI from both hemispheres, specifically the ante-
rior-medial thalamus, precuneus, orbitofrontal gyrus and transcallosal 
fiber tracts. Impairment of language function and verbal memory were 
linked to left-hemispheric brain areas, whereas a non-lateralized pat-
tern contributed to impairment in other cognitive domains. Explorative 
analysis indicated synergistic negative effects of subcortical and cortical 
brain areas on PSCI.
Conclusions: We link PSCI to a strategic, cortico-subcortical network 
of brain areas and white matter fiber tracts involved in cognitive functions 
using MSA as an innovative approach for lesion-symptom inference.
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ASSOCIATIONS OF DIFFERENT BLOOD 
PRESSURE (BP) PARAMETERS WITH 
COGNITIVE DECLINE AND DEMENTIA 
IN PATIENTS WITH MILD COGNITIVE 
IMPAIRMENT (MCI) AND DIABETES

Sultana Shajahan*1,2, Cheryl Carcel3,4,5, Craig Anderson1,4,6, 
Mark Woodward3, John Chalmers3, Katie Harris3

1The George Institute for Global Health, Global Brain Health Program, 
Newtown, Australia, 2UNSW Sydney, Faculty of Medicine, Sydney, Australia, 
3The George Institute for Global Health, Professorial Unit, Newtown, Australia, 
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Background and aims: Recent evidence indicates that BP variability 
and cumulative BP load are independently associated with the risk of car-
diovascular diseases and subclinical target organ damage, over and beyond 
standard measures like mean systolic BP (SBP). This study aimed to inves-
tigate if different BP parameters are associated with cognitive decline and 
dementia in patients with MCI and type 2 diabetes in the Action in 
Diabetes and Vascular Disease: Preterax and Diamicron Modified Release 
Controlled Evaluation (ADVANCE) trial.
Methods: Logistic regression was used to estimate the odds ratio per 
standard deviation higher and 95% confidence intervals (CI) for cognitive 
decline/dementia using baseline SBP and diastolic BP (DBP), mean SBP and 
DBP, SBP and DBP variability and cumulative SBP and DBP load, calculated 
from an 18-month exposure window which comprised of 5 BP measure-
ments at 3, 4, 6, 12 and 18 months. The results were adjusted for age, sex, 
education level and geographic location.
Results: Of the 11,140 ADVANCE participants, 9,586 patients had 5 
complete BP measurements and 2,080 of these patients had MCI at 
baseline. After 5 years of follow-up, 1,674 patients were diagnosed with 
cognitive decline and/or dementia. Baseline SBP and SBP and DBP vari-
ability, but not BP load, were associated with cognitive decline/dementia 
(OR: 1.06 (95% CI 1.00-1.11); 1.11(1.06-1.17); and 1.10 (1.04-1.15), 
respectively).
Conclusions: Higher SBP and DBP variability and not mean SBP or BP 
load were associated with cognitive decline/dementia, which suggests  
that BP variability could be an important therapeutic target for future 
studies.
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O044/1164

Scientific Communication SC8 - Cognition and 
Vascular Cognitive Impairment

SUBCLINICAL INFARCTS AND INTENSIVE 
SYSTOLIC BLOOD PRESSURE TREATMENT:  
A SECONDARY ANALYSIS OF SPRINT-MIND

Kyle Kern*1, Ilya Nasrallah2, Clint Wright3
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Background and aims: Subclinical brain infarcts (SBI) increase the risk 
for stroke and dementia, but it is unclear whether they should be consid-
ered equivalent to symptomatic stroke when determining blood pressure 
targets. We tested whether intensive systolic blood pressure (SBP) treat-
ment reduced the risk of new SBI or clinical stroke.
Methods: In this secondary analysis of SPRINT-MIND, participants ⩾50 
years old, with SBP 130-180, but without clinical stroke or dementia were 
randomized to intensive (<120 mmHg) or standard (<140 mmHg) SBP 
treatment and underwent brain MRI at baseline and 4 years. Blinded MRIs 
were read for SBI by 2 readers. Conversion to mild cognitive impairment 
(MCI) or probable dementia (PD) was adjudicated.
Results: For 667 participants at baseline, SBI were identified in 74(11%). 
457 had MRI follow-up at median 3.9 years. Eight had interval clinical 
stroke (4 per group) while 12 had new SBI (4 intensive; 8 standard treat-
ment). New clinical stroke or interval SBI was associated with baseline SBI 
(OR:13.15 [3.46-49.94]), but not with treatment group. However, for 
those with baseline SBI, intensive SBP treatment reduced the risk for 
recurrent SBI or clinical stroke (OR:0.048 [0.004-0.632]). Baseline SBI 
also increased the risk of conversion to MCI or PD (n=612, OR:2.3 [1.05-
5.05]) while covarying for white matter hyperintensities and brain 
atrophy.
Conclusions: SBI are associated with new cerebral ischemic events and 
poor cognitive outcomes, regardless of SBP treatment group. But when 
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SBI are present, intensive SBP treatment appears safe and reduces the risk 
for new cerebral ischemic events.
Disclosure of interest: No
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MICRO-STROKES AFFECT DEGENERATION 
OF MEMORY CIRCUITS IN THE 
HIPPOCAMPUS

Hendrik Heiser1, Adrian Hoffmann1, Victor Ibanez1,  
Martin Wieckhorst1, Fritjof Helmchen1, Anna-Sophia Wahl*1,2

1Brain Research Institute, Laboratory of Neural Circuit Dynamics, Zurich, 
Switzerland, 2Institute for Stroke and Dementia Research, Neuronal repair 
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Background and aims: Cerebral small vessel disease (SVD) is a major 
cause of cognitive impairment in older adults. However, the neuropathol-
ogy between dysfunction of the brain`s arterioles, capillaries and venules 
and neuronal network activity- in particular in areas not directly affected 
by micro-lesions- are not well understood, nor does there currently exist 
any specific therapy preventing cognitive decline from SVD.
Methods: We here present a mouse model where we study memory 
circuits in the hippocampus – an area critically involved in memory forma-
tion and degeneration- in the healthy condition and after induction of cer-
ebral micro-strokes. Mice are trained to navigate in a virtual corridor while 
we performed chronic 2photon calcium imaging in the same field over view 
during learning and after stroke. After brain-wide micro-infarcts, we 
observe responses to the injury on a cellular and network level.
Results: We show that globally distributed cerebral micro-strokes 
induce cognitive decline, while sparing motor function. Micro-strokes 
substantially influence functional recoding and rewiring of surviving neu-
rons to restore lost memory engrams. The stability of coding of surviving 
place cells with important spatial information increases after micro-
strokes, serving as anchor cells for other surviving cells to participate in 
repair processes. Cognitive decline can be prevented by distinct auditory-
visual stimulation (40Hz) after micro-stroke induction.
Conclusions: Our approach reveals how even remote hippocampal net-
works are affected by globally induced cerebral micro-strokes causing 
cognitive decline. However, stimulating hippocampal networks early after 

micro-strokes enhances rewiring capacities and opens up new options for 
novel therapeutic strategies for vascular dementia.
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STROKE RECOVERY GENOME-WIDE 
ASSOCIATIONS ARE DEPENDENT ON 
PHENOTYPE DEFINITION

Chad Aldridge1, Robynne Braun2, Adam de Havenon3,  
Keith Lohse4, Steven Cramer5, Arne Lindgren*6, Keith Keene1, 
Fang-Chi Hsu7, Bradford Worrall1
1University of Virginia, Department of Neurology, Charlottesville, United States, 
2University of Maryland, Department of Neurology, Baltimore, United States, 
3Yale, Department of Neurology, New Haven, United States, 4Washington 
University, Department of Neurology, Saint Louis, United States, 5University 
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Background and aims: There are no stroke recovery studies investi-
gating the impact of phenotype selection on genetic associations. We 
examined the impact of phenotype definition on genetic associations by 
performing GWAS for three stroke recovery phenotypes: cognition, 
motor and overall stroke impairment.
Methods: We utilized the Vitamin Intervention for Stroke Prevention 
trial cohort (n=2100) to perform three GWAS with cognition, motor, and 
global impairment defined as the change in Cog-4, Motor-6, and Overall 
scores from the NIH Stroke Scale sub-items. After quality control proce-
dures and imputation via TOPMed (n= 6,392,745), we used a linear mixed 
effect model with the response variable as the change in the phenotype 
scores with fixed effect covariates: initial score, age, sex, trial group, race, 
PC1 to PC5, stroke onset to follow-up. Patient ID was the random effect, 
accounting for repeated measurements. We added race as a covariate 
because it predicted missing NIHSS scores.
Results: The cognition phenotype (n=964) had 90 suggestive SNP asso-
ciations (pvalue<5e-6) containing 9 genes. Motor behavior (n=964) had 
30 suggestive SNP associations containing 8 genes. Global stroke impair-
ment (n=1,900) had 53 suggestive and 2 genome-wide significant 
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(pvalue<5e-8) SNP associations containing 11 genes. The phenotypes did 
not shared a SNP or gene. However, there was overlap in the protein 
tyrosine phosphatase gene family between cognition (PTPRM) and motor 
(PTPRS); linked to adult neural repair.
Conclusions: Genetic variations and their genes showed no overlap 
among the stroke recovery phenotypes. This suggests that stroke recov-
ery GWASs are sensitive to how recovery is defined.
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FUNCTIONAL BRAIN CONNECTIVITY IN 
YOUNG ADULTS WITH POST-STROKE 
EPILEPSY
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Roy Kessels6, Frank-Erik de Leeuw1, Anil Tuladhar7

1Radboud University Medical Centre; Donders Center for Medical 
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2Luzerner Kantonsspital Neurocentre, Department of Neurology and 
Neurorehabilitation, Luzern, Switzerland, 3Deventer Hospital, Department 
of Medical Psychology, Deventer, Netherlands, 4Medisch Spectrum Twente, 
Department of Neurology, Enschede, Netherlands, 5F. Hoffmann – La 
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of Psychology, Nijmegen, Netherlands, 7Radboud University Medical Centre; 
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Background and aims: About 10% of young stroke patients develop 
post-stroke epilepsy (PSE), which is associated with cognitive impairment. 
Little is known about the functional networks in young stroke patients 
with PSE and its relationship with cognitive impairment.
Methods: 164 patients with first-ever ischemic stroke (18-50 years) and 
77 age- and sex-matched controls from the FUTURE study were included. 
All participants underwent neuropsychological testing and resting-state 
functional MRI to generate functional connectivity networks, followed by 
graph-theoretical analyses.
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Results: 23 of 164 participants developed PSE (mean age 50.2 at follow-
up, 58% male). Graph theoretical analysis revealed (figure 1) a weaker (i.e. 
network strength), less integrated (i.e. global efficiency) and less segre-
gated (i.e. clustering coefficient and local efficiency) functional network 
(participants with PSE vs. without PSE, p<0.05). Regional analysis (figure 
2) showed a trend towards decreased clustering coefficient, local effi-
ciency, and nodal efficiency in contralesional brain regions in participants 
with PSE compared to those without PSE. Furthermore, participants with 
PSE more often had impairment in processing speed domain than the 
group without PSE, in whom the network properties of precuneus were 
positively associated with processing speed performance.
Conclusions: PSE is associated with functional reorganization of the 
brain network after stroke that is characterized by a weaker, less inte-
grated, and less segregated brain network in young stroke patients com-
pared to patients without PSE. The contralesional brain regions might be 
particularly involved in the altered functional network and may contribute 
to cognitive impairment in PSE participants.
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O048/110

Scientific Communication SC9 - Diagnosis 
/ Investigation of Stroke Etiology and 
Pathophysiology

LONG TERM OUTCOME OF ACUTE STROKE 
PATIENTS UNDERGOING CARDIAC CT AS 
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Background and aims: Cardiac CT acquired during the initial acute 
stroke imaging protocol (acute cardiac CT) is increasingly used to screen 

for cardioembolism, but there is no information on the long-term clinical 
implications of its findings.
Methods: We performed a prospective, single-center, observational 
cohort study in which consecutive patients with ischemic stroke under-
went acute cardiac CT and were followed up for 2 years. Outcomes were 
the modified Rankin Scale (mRS) at 2-years and occurrence of major 
adverse cardiovascular events (MACE, defined as composite of ischemic 
stroke recurrence, myocardial infarction or cardiovascular death) during 
follow-up. We used regression analyses to assess the association between 
high-risk sources of embolism detected on cardiac CT and outcomes.
Results: Of 452 included patients (59% male, median age 72), 55 (12%) 
had a high-risk source of embolism on cardiac CT, predominantly cardiac 
thrombi (38 patients) and signs of endocarditis (8 patients). Follow-up 
was available for 430 (95%) patients. A high-risk source of embolism was 
associated with worse functional outcome (median mRS 6 [IQR 2–6] vs 2 
[IQR 1–5], adjusted common odds ratio: 2.84, 95%CI: 1.58–5.10), 
increased mortality (53% vs 24%, adjusted hazard ratio[aHR]: 3.10, 
95%CI: 1.84–5.21) and occurrence of MACE (39% vs 18%, aHR: 3.20, 
95%CI: 1.80–5.69). We did not observe an association with recurrent 
ischemic stroke (11% vs 10%, aHR: 1.30, 95%CI: 0.49–3.44).
Conclusions: High-risk sources of embolism identified on acute cardiac 
CT in patients with ischemic stroke are strongly associated with poor 
functional outcome and MACE.
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Background and aims: Cardiac autonomic dysfunction after acute 
ischemic stroke (AIS) is frequent and associated with poor clinical out-
come. Heart Rate Turbulence (HRT) is an ECG-based marker of barore-
flex sensitivity, reflecting both, sympathetic and parasympathetic 
autonomic cardiac regulation. HRT has shown strong prognostic value 
regarding mortality and cardiac complications in cardiologic patients. We 
investigated the association of HRT with outcome and cardiac comorbidi-
ties in AIS patients.
Methods: HRT-parameters turbulence onset (TO) and turbulence slope 
(TS) were analyzed using Holter-ECG recordings of patients included in 
the prospective HEart-and-BRain-interfaces-in-Acute-Stroke (HEBRAS) 
study (NCT02142413). According to measurement guidelines, three cat-
egories of HRT were defined (0=both TO and TS normal or ⩽5 prema-
ture ventricular complexes, 1=TO or TS abnormal, 2=TO and TS 
abnormal). Outcomes of interest were mortality after one year, func-
tional outcome (mRS⩾2) after three months, atrial fibrillation and focal 
cardiac fibrosis in cardiovascular MRI.
Results: HRT-assessment was feasible in 335/356 patients (94%). 
Frequency of HRT-categories 0, 1 and 2 were 78.2% (n=262), 14.0% 
(n=47) and 7.8% (n=26), respectively. In adjusted logistic regression analy-
sis, HRT parameters showed no association with functional outcome or 
mortality. Compared with category 0, HRT category 2 (highest HRT 
abnormality) was associated with atrial fibrillation detection after stroke 
(23.1% vs. 7.5%, adjusted OR=5.01, 95%CI: 1.60-15.66) and with focal 
cardiac fibrosis (69.2% vs. 25.3%, adjusted OR=6.87, 95%CI: 1.56-30.31).
Conclusions: One in five AIS patients shows pathologic TO or TS. 
Pathologic HRT might be indicative of unknown cardiac comorbidities and 
may help selecting stroke patients for prolonged AF monitoring.
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ISCHEMIC STROKE ARE DIFFERENT IN MEN 
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Background and aims: In patients without previous heart disease, car-
diac pathologies can be associated with acute ischemic stroke (AIS) as 
heart and brain activities are interconnected. Further, cardiac findings are 
likely sex-specific. We studied the association of sex with newly diag-
nosed cardiac pathologies within the 1st year after AIS.
Methods: We screened 7113 patients with a first cerebrovascular event 
between 12/2013 and 03/2021 at the Neurology Department of the 
University Hospital Zurich and included 817 (39% women) patients with 
AIS and no previous cardiac disease. Electronic records were screened for 
cardiological exams (including consultations, echocardiography, results 
from coronary-CT, cardiac-MRI, myocardial-perfusion SPECT) within 1 
year following the index event.

Results: Women were more likely to develop atrial fibrillation (AF) (OR 
2.94; CI 1.78 – 4.09; p= 0.003) and tricuspid insufficiency (OR 2.25; CI 
1.23 – 3.27; p = 0.016) than men following AIS. Men suffered more often 
from non-sustained-ventricular-tachycardia (NSVT) (OR 4.35; CI 2.95 – 
5.75; p=0.006), AV-Block I° (OR 3.31; CI 2.08 – 4.54; p = 0.038), 
supraventricular-extrasystoles (OR 1.41; CI 0.60 – 2.22; p= 0.016), poly-
morphic-ventricular-extrasystoles (OR 2.26, CI 1.24 – 3.28; p = 0.003), 
bradycardia (OR 3.18, CI 1.98 – 4.38; p= 0.006) or left-ventricular (LV) 
wall-motion abnormalities (OR 2.06; CI 1.09 – 3.03; p= 0.037).
Conclusions: Cardiac findings are common after AIS and vary between 
sexes. AF is more likely to occur in women, while NSVT and LV wall 
motion abnormalities are more common in men. Considering that, these 
findings have an important impact on cardiovascular health and mortality, 
their occurrence warrants clinical appreciation.
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MICROTHROMBI FORMED FOLLOWING 
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Background and aims: New treatments for ischemic stroke are 
urgently needed. Using nanomedicines to specifically deliver drugs could 
increase efficacy and reduce toxicity. However, the spatial-temporal char-
acteristics of the distribution of nanocarriers (NC) as well as whether 
NCs are actually crossing the BBB after stroke are still unknown.
Methods: Fluorescent super-bright lipid nanoemulsions (SBLNE; diame-
ter: 30-nm) were loaded with a counterion-coupled rhodamine dye or 
with two dyes, F888 and cyanine-3.5, undergoing Förster Resonance 
Energy Transfer (FRET). Ischemic stroke was induced by filament middle-
cerebral artery occlusion (fMCAo) or a newly developed nano-stroke 
model. SBLNE was injected systemically into mice after stroke and visual-
ized by in vivo by 2-photon or confocal microscopy.
Results: NCs accumulated in microvascular thrombi that formed in 
ischemic brain and extravasated into the brain parenchyma. Using the 
nano-stroke model and FRET-loaded nanoparticles together with two-
photon microscopy we characterized the spatial and temporal profile of 
this process and observed that microthrombi form in a delayed manner 
after reperfusion. Further, NCs disintegrate and extravasate at sites of 
microthrombus formation. Collectively, microthrombi open the blood-
brain barrier for NCs allowing intact nanoparticles to reach the brain 
parenchyma.
Conclusions: Targeting of microthrombi by SBLNE could therefore rep-
resent a novel approach to investigate microvascular pathology after cer-
ebral ischemia and to develop novel therapeutics.
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Background and aims: For reasons that are poorly understood, 
strokes frequently occur in patients with atrial fibrillation (AF) despite 
oral anticoagulation. Better data are needed to inform randomised trials 
(RCTs) of strategies to prevent recurrence in these patients. We investi-
gate the relative contribution of competing mechanisms in patients with 
AF who have stroke despite anticoagulation (OAC+) compared with 
those who are anticoagulant naïve (OAC-) at the time of their event.
Methods: We performed a cross-sectional study leveraging data from a 
prospective stroke registry from 2015-2022. Eligible patients had ischemic 
stroke and AF. Stroke classification was performed by a single stroke-
specialist blinded to OAC status using TOAST criteria. The presence of 
atherosclerotic plaque was determined using duplex ultrasonography, 
computerized tomography, or magnetic resonance angiography. Imaging 
was reviewed by a single reader. Logistic regression was used to identify 
independent predictors of stroke despite anticoagulation.
Results: Of 596 patients included, 198 (33.2%) were in the OAC+ 
group. A competing cause for stroke was more frequent in patients with 
OAC+ (48.8% vs. 19.4% OAC-, p<0.001). After adjustment, both small 
artery occlusion (odds ratio [OR] 2.46, 95% CI 1.20-5.06) and arterial 

atheroma (⩾50% stenosis) (OR 1.78, 95% CI 1.07-2.94) were indepen-
dently associated with stroke despite anticoagulation.
Conclusions: Patients with AF-associated stroke despite OAC are much 
more likely than patients who are OAC-naïve to have competing mecha-
nisms. Rigorous investigation for alternative causes in stroke despite OAC 
has a high diagnostic yield. These data should be used to guide patient 
selection for future RCTs.
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RISK OF A CANCER DIAGNOSIS IN PATIENTS 
WITH CEREBRAL VENOUS THROMBOSIS 
COMPARED WITH THE DANISH GENERAL 
POPULATION

Nils Skajaa*1, Dóra Körmendiné Farkas1, Kasper Adelborg1, 
Henrik Toft Sørensen1
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Background and aims: Cerebral venous thrombosis (CVT) is a rare 
manifestation of stroke. It remains uncertain whether CVT is a marker of 
occult cancer. We investigated the risk of a cancer diagnosis among 
patients with CVT compared with the expected cancer risk in the Danish 
general population.
Methods: We used Danish nationwide registries to construct a cohort 
of patients with a first-time primary, inpatient diagnosis of CVT (positive 
predictive value >90%) without a history of cancer (n = 811, 65% 
women, median age 42 years). We assessed the risk of an incident cancer 
diagnosis during follow-up using standardized incidence ratios (SIR). This 
measure contrasts the number of observed cancers among CVT patients 
to the number of expected cancers should CVT patients have the same 
cancer risk as the general population.
Results: Observing 42 cancer diagnoses during follow-up, the overall 
SIR was approximately unity (SIR: 1.04, 95% confidence interval  
[CI]: 0.75, 1.40). However, the risk was approximately seven-fold the 
expected level in the first three months (SIR: 7.00, 95% CI: 3.02, 13.80) 
and approximately two-fold the expected level from three to 12 months 
(SIR: 2.21, 95% CI: 0.89, 4.56) following diagnosis. After 12 months fol-
lowing diagnosis, the risk reached the expected level (SIR: 0.76, 95% CI: 
0.50, 1.09).
Conclusions: CVT was a marker of occult cancer, particularly in the first 
three months after diagnosis.
Disclosure of interest: No
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ASSESSING THE SENSITIVITY OF THE 
BOSTON CRITERIA VERSION 2.0 IN DUTCH-
TYPE HEREDITARY CEREBRAL AMYLOID 
ANGIOPATHY
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Background and aims: The Boston criteria version 2.0 for cerebral 
amyloid angiopathy (CAA) add presence of at least one white matter 
feature to current criteria; severe visible perivascular spaces in the 

centrum semiovale (CSO-EPVS) and white matter hyperintensities 
(WMH) in a multispot pattern. This study aims to determine the sensitiv-
ity of the new Boston criteria in Dutch-type CAA (D-CAA) patients.
Methods: In this cross-sectional study, we included D-CAA mutation 
carriers at the Leiden University Medical Center between 2018-2021. 
3-Tesla scans were assessed for hemorrhagic and white matter MRI mark-
ers. Sensitivity of the Boston criteria version 2.0 was compared to the 
modified Boston criteria.
Results: We included 64 D-CAA mutation carriers (mean age 49 years, 
45% with history of symptomatic intracerebral hemorrhage (ICH)). At 
least one white matter feature was seen in 55/64 patients (86%): 10/64 
patients (16%) had only CSO-EPVS, 4/64 patients (6%) had only WMH in 
a multispot pattern and 41/64 patients (64%) had both. Fifteen (23%) 
patients showed only white matter features and no hemorrhagic markers. 
Sensitivity for probable CAA was similar to the modified Boston criteria: 
11/35 (31%) in presymptomatic patients and 29/29 (100%) in patients 
with a history of symptomatic ICH. The sensitivity for possible CAA 
increased from 0/35 to 15/35 (43%) in presymptomatic patients com-
pared to the modified Boston criteria.
Conclusions: Our results demonstrate that the new Boston criteria 
increase the sensitivity for detecting possible CAA in pre-symptomatic 
D-CAA patients and therefore improve the detection of the early phase 
of CAA compared to previous criteria.
Disclosure of interest: No
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BLOOD PRESSURE TRAJECTORIES AND 
OUTCOMES AFTER ENDOVASCULAR 
THROMBECTOMY FOR ACUTE ISCHEMIC 
STROKE: AN INDIVIDUAL PATIENT DATA 
META-ANALYSIS
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7University of Utah, Department of Neurology, Salt Lake City, United States, 
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Science Center, Department of Neurosurgery, Memphis, United States, 12Case 
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Background and aims: Data on systolic blood pressure (SBP) trajecto-
ries in the first 24 hours after endovascular thrombectomy (EVT) in acute 
ischemic stroke (AIS) are limited. We sought to identify these trajectories 
and relationship to outcomes.
Methods: We combined individual-level data from 5 studies of patients 
with AIS who underwent EVT and had individual BP values after the end 
of the procedure. We used group-based trajectory analysis to identify the 
number and shape of SBP trajectories post-EVT. We used mixed effects 
logistic regression to identify association between trajectory groups and 
outcomes, adjusting for age, sex, stroke severity, co-morbidities, and TICI 
2b or higher recanalization.
Results: There were 4,106 total patients with AIS included in the analysis 
who had SBP measurements after EVT. The most parsimonious model 
identified 4 distinct SBP trajectories (Figure): high (mean SBP=157 mmHg; 
20% of sample), medium-high (mean SBP=137 mmHg; 37% of sample), 
normal (mean SBP=123 mmHg; 28% of sample), and low (mean SBP=107, 
16% of sample). The highest odds of 90-day disability (modified  
Rankin Scale scores>2) was documented in the high SBP-trajectory 
group (OR=1.70,95%CI: 1.36-2.13), followed by medium-high SBP-
trajectory group (OR=1.35,95%CI:1.12-1.62). Compared to the  
normal BP trajectory group, the highest odds of 90-day mortality  
were found in the high group (OR=1.78,95%CI:1.37-2.32), followed by the 
low group (OR=1.43,95%CI:1.06-1.96), and the medium-high group 

(OR=1.37,95%CI:1.08-1.74). No association with symptomatic intracra-
nial hemorrhage was identified.
Conclusions: After EVT for AIS, high or low SBP trajectories are associ-
ated with higher 90-day mortality, and high trajectories are associated 
with greater 90-day disability.
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A RETROSPECTIVE STUDY ON DEEP 
LEARNING-ENABLED STROKE RECOGNITION 
FOR A MEDICAL HELP LINE
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Background and aims: Healthcare telecommunicators are the gateway 
to hospital admittance and advanced stroke treatment in many countries; 
however, many strokes are not recognised at this level. To address this 
issue, we designed and tested a machine learning framework for stroke 
recognition on audio calls.
Methods: Using data from the Danish Stroke Registry and call data from 
Copenhagen EMS from 2015-2019, we identified stroke recognition by 
healthcare telecommunicators. The 2015-2019 data was used to train a 
two-step machine learning framework to first transcribe the call audio 
and then use the text to predict the risk of stroke. The performance of 
the machine learning framework was evaluated on a large random sample 
of call data.
Results: In the machine learning framework training material, we 
included 807,191 contacts to the medical helpline of which 3,637 were 
considered strokes. The evaluation dataset contained 146,093 calls and 
364 strokes.
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Healthcare telecommunicators had a precision (positive predictive value) 
of 0.197 and a recall (sensitivity) 0.238, leading to a F1-score of 0.216.
The machine learning framework had a precision (positive predictive value) 
of 0.323 and a recall (sensitivity) 0.452, leading to a F1-score of 0.377.
Conclusions: Using audio call data from stroke and non-stroke patients, 
we were able to train a machine learning framework to recognise stroke 
based on audio call data for medical helpline calls. The model outper-
formed the healthcare telecommunicators and may, in the future, become 
a supplemental tool for healthcare telecommunicators to aid in early and 
precise stroke recognition.
Disclosure of interest: No
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BEST REVASCULARIZATION APPROACH 
FOR POSTERIOR CIRCULATION STROKES 
WITH ISOLATED VERTEBRAL ARTERY 
OCCLUSIONS: RESULTS FROM THE “BRAVO” 
RETROSPECTIVE STUDY
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Background and aims: Best revascularization treatment of acute 
ischemic stroke (AIS) with concomitant isolated intra and/or extracranial 
vertebral artery occlusions (iVAO) is unknown. We aimed at investigating 
the impact of acute recanalization treatments in AIS with iVAO in a  
multicentric retrospective study within the EVATRISP* and BRAVO** 
collaborations.
Methods: We included consecutive patients with posterior-circulation 
AIS and iVAO from 29 centers, with variable center-specific inclusion 
periods between 2003 and 2021. We excluded patients with non-disabling 
symptoms according to the treating physician, and those with missing 
3-month modified Rankin scale (mRS). We compared 1) intravenous 
thrombolysis (IVT) vs conservative treatment (CTx) and 2) endovascular 
treatment (EVT±IVT) vs best medical therapy (BMT=CTx±IVT). We 
assessed 3-month favorable mRS-shift applying ordinal regression analyses 
using other prognostic co-variates. Clinicaltrials.gov registration-number: 
NCT05503212.
Results: Among 526 consecutive iVAO patients (median age (IQR) 
66.2years (56.7-77.2), 27.2% female, median NIHSS 4(2-7)), 171(33%) had 
CTx, 239(45%) IVT only and 116(22%) EVT±IVT(60 bridging). We did 
not find any significant difference in the mRS-shift comparing IVT with 
CTx (common-adjusted odds-ratio [cadjOR]= 0.86,95%CI=0.60-
1.24,p=0.43) nor EVT with BMT (cadjOR=0.92,95%CI=0.57-1.48,p=0.73). 
Symptomatic intracranial hemorrhage rates were similar among the three 
groups (CTx=0.6%, IVT=1.7%, EVT=4.2%,p>0.05). Early neurological 
deterioration rates were similar between IVT and CTx (2.5% vs 5.5%), 
but increased with EVT vs. BMT (17% vs. 4%,p<0.01).
Conclusions: In this largest ever retrospective multicenter analysis of 
consecutive AIS with iVAO, performing acute revascularization by any 
method (IVT and/or EVT) did not seem to influence medium-term func-
tional outcome. Randomized clinical trials are needed to establish the 
best acute treatment.
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SAFETY OF INTRAVENOUS CANGRELOR 
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LOADING THERAPY IN ENDOVASCULAR 
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Background and aims: Procedural intravenous (IV) cangrelor has been 
proposed as a valuable option in the management of procedural platelet 
inhibition for stenting in acute ischemic stroke. We aimed to compare the 
safety profile of IV cangrelor versus dual oral antiplatelet therapy (DAPT) 
loading in patients with acute cervical tandem lesions (TLs).
Methods: We identified all cases of intraprocedural administration of IV 
cangrelor or DAPT loading during acute TLs intervention from a pooled 
patient-level data international multicenter collaboration. Safety out-
comes included rates of symptomatic intracranial hemorrhage (sICH), 
parenchymal hematoma (PH2), petechial hemorrhage, and in-stent 
thrombosis. Inverse probability weighting (IPW) matching was used for 
comparisons.
Results: From 691 patients, we included 195 patients, 30 received IV 
cangrelor and 165 DAPT. The dose regimen of cangrelor was a bolus of 
15mcg/kg followed by an IV infusion of 2mcg/kg/min. The DAPT regimens 
were aspirin 325-600mg + clopidogrel 300-600mg (93.3%) or aspirin 
325mg + ticagrelor 81mg (6.6%). After IPW, we found no differences 
between groups for sICH (OR = 1.30; 95% CI 0.09 – 17.3; p = 0.837), 
sICH-PH2 (OR = 0.54; 95% CI 0.05 – 4.98; p = 0.589), nor petechial 
hemorrhage (OR = 1.11; 95% CI 0.38 – 3.28; p = 0.836). For in-stent 
thrombosis was higher with DAPT (1.8% vs. 0%; p=0.911).
Conclusions: Cangrelor at half dose of the myocardial infarction proto-
col showed a similar safety profile compared to commonly used DAPT 
loading protocols in patients with acute cervical TLs.
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Background and aims: To improve our understanding of the worse 
outcome in women after EVT for large anterior vessel occlusion (LVO), 
we assessed sex-differences in neuroimaging characteristics on 
CT-(angiography) that might affect outcome.
Methods: We included patients from the MR CLEAN-Registry who 
underwent EVT for LVO between 2014-2017. We assessed sex-differ-
ences in clot, vessel and tissue characteristics. Radiological outcome was 
the extended thrombolysis in cerebral infarction score (eTICI), clinical 
outcome was the modified Rankin Scale score (mRS) at 90 days. Data 
were analyzed with multivariable regression analyses adjusted for possible 
confounders.
Results: 3180 patients were included (median age 72 years, 48% women). 
Clots in women were less often located in the intracranial internal carotid 
artery (ICA) (OR=0.85;95%CI:0.73-1.00). Intracranial (aOR=0.73;95% 
CI:0.62-0.87) and extracranial (aOR=0.64;95%CI:0.43-0.95) atheros-
clerosis was less prevalent in women. Vessel tortuosity was more frequent 
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in women in the cervical ICA (aOR=1.89;95%CI:1.39-2.57) and women 
more often had severe elongation of the aortic arch (aOR=1.38;95% 
CI:1.00-1.91). ICA radius was smaller in women (2.3mm versus 2.5mm, 
mean difference (β) 0.22;95%CI:0.09-0.35), M1 radius was equal (1.6mm 
versus 1.7mm, β=0.09;95%CI:-0.02-0.21). Women had better collateral 
status (aOR=1.48;95%CI:1.29-1.70). ASPECT scores were equal (median 
9 in both sexes). Successful reperfusion was similar between sexes 
(aOR=0.94 for eTICI⩾2B;95%CI:0.79-1.13). However, women had worse 
clinical outcome at 90 days (aOR=0.68 for mRS⩽2;95%CI:0.53-0.86).
Conclusions: On baseline imaging, men and women with LVO mainly 
differ in vessel characteristics. These differences do not result in different 
reperfusion rates and are not likely to explain the worse clinical outcome 
in women after EVT.
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SCALES: A HEAD-TO-HEAD COMPARISON  
OF 12 SCALES IN PATIENTS WITH 
SUSPECTED STROKE

Luuk Dekker*1, Walid Moudrous2, Jasper Daems3,4,  
Ewout Buist5, Esmee Venema4,6, Marcel Durieux7, Erik van Zwet8,  
Els de Schryver9, Loet Kloos10, Karlijn de Laat11, Leo Aerden12, 
Diederik Dippel3, Henk Kerkhoff13, Ido van den Wijngaard1,14,15, 
Marieke J.H. Wermer1,15, Bob Roozenbeek3, Nyika Kruyt1,15

1Leiden University Medical Center, Department of Neurology, Leiden, 
Netherlands, 2Maasstad Hospital, Department of Neurology, Rotterdam, 
Netherlands, 3Erasmus MC University Medical Center, Department of 
Neurology, Rotterdam, Netherlands, 4Erasmus MC University Medical Center, 
Department of Public Health, Rotterdam, Netherlands, 5Amsterdam UMC, 
Neurology, Amsterdam, Netherlands, 6Erasmus MC University Medical 
Center, Department of Emergency Medicine, Rotterdam, Netherlands, 
7Emergency Medical Services, Hollands-Midden, Leiden, Netherlands, 
8Leiden University Medical Center, Department of Biomedical Data Sciences, 
Leiden, Netherlands, 9Alrijne Hospital, Department of Neurology, Leiderdorp, 
Netherlands, 10Groene Hart Hospital, Department of Neurology, Gouda, 
Netherlands, 11Haga Hospital, Department of Neurology, The Hague, 
Netherlands, 12Reinier de Graaf Gasthuis Hospital, Department of Neurology, 
Delft, Netherlands, 13Albert Schweitzer Hospital, Department of Neurology, 
Dordrecht, Netherlands, 14Haaglanden Medical Center, Department of 
Neurology, The Hague, Netherlands, 15University NeuroVascular Center, 
Leiden-The Hague, Leiden, Netherlands

Background and aims: Several prehospital stroke recognition scales 
have been developed to accelerate IV thrombolysis (IVT) and endovascu-
lar thrombectomy (EVT). We compared diagnostic performance of these 
scales to distinguish true strokes from stroke mimics in a large cohort of 
stroke code patients.
Methods: We used data from two prospective cohort studies (Leiden-
PSS and PRESTO) that included consecutive stroke code patients between 
2018 and 2019. Assessment of neurological deficits on-site was standard-
ised and documented in an application before hospital arrival, allowing the 
reconstruction of 12 prehospital stroke scales: FAST, CPSS, LAPSS, MASS, 
OPSS, MedPACS, FPSS, BE-FAST, PreHAST, sNIHSS, ROSIER and CIVIL-
ASAP. Outcomes were (i) several diagnostic performance measures to 
detect stroke including accuracy, sensitivity and specificity, and (ii) the 
proportion of missed IVT/EVT-treated strokes.
Results: Of 3317 stroke code patients, 2240 (67.5%) had a stroke (1528 
ischemic, 470 TIA and 242 haemorrhagic) and 1077 (32.5%) a stroke 
mimic. Of ischemic stroke patients, 715 (46.8%) received IVT and/or EVT. 
Sensitivity ranged from 66% (LAPSS) to 87% (BE-FAST) and specificity 
from 29% (PreHAST) to 49% (LAPSS). BE-FAST had the highest accuracy 
(69%) and lowest proportion of missed IVT/EVT-treated strokes (5.9%), 
whilst LAPSS had lowest accuracy (61%) and missed most IVT/EVT-
treated strokes (24.9%).
Conclusions: We found that all 12 prehospital stroke recognition scales 
had high accuracy and sensitivity, with BE-FAST performing best. However, 
specificities were low and all scales missed IVT/EVT-treated strokes. 
Hence, adhering to a prehospital stroke scale will decrease unnecessary 
stroke code activations, but at a cost of missing IVT/EVT-eligible stroke 
patients.
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Background and aims: Pre-hospital clinical video assessment of stroke 
(CVAS) is reported to improve selection of patients for specialist stroke 
care at the potential cost of increasing time from ambulance crew arrival 
on scene to treatment delivery. In this study we aimed to explore whether 
CVAS increased time to treatment in thrombolysed cases at a high vol-
ume hyperacute stroke service.
Methods: We reviewed all cases admitted to the UCLH service between 
June 2020 and October 2022 with or without CVAS. Detailed data were 
captured for all patients. Treatment times were compared for the cohort 
receiving thrombolysis and prior CVAS against a contemporaneous 
cohort without prior CVAS. Further distribution analyses were per-
formed, including Fligner Killeen test to assess the homogeneity of vari-
ance between the two groups.
Results: 4597 patients were triaged with CVAS (51% female) with aver-
age age 68 years. The accuracy of CVAS decision making was 75% com-
pared to 57% using the FAST screen only. 130 patients with prior CVAS 
and 93 cases without CVAS received thrombolysis. Median door to nee-
dle time was shorter in the CVAS group (32 min vs 37 min, p=0.020). The 
variance of door to needle time in the CVAS group was also significantly 
smaller (p=0.029). Median Arrival-On-Scene to treatment time was 
equivalent for the two groups (90 versus 91 minutes).
Conclusions: CVAS improves patient selection with stroke for transfer 
to the HASU. Door to Needle times were faster with prior CVAS with 
less variance. CVAS did not cause an overall increase in time to 
treatment.
Disclosure of interest: No

O062/243

Scientific Communication SC11 - Neurointervention 
– Organisation and Outcome

ENDOVASCULAR VS MEDICAL MANAGEMENT 
OF POSTERIOR CEREBRAL ARTERY 
OCCLUSION STROKE: THE PLATO STUDY

Simon Nagel*1,2, Muhammad M. Qureshi3, Davide Strambo4, 
Daniel Strbian5, Silja Räty5, Christian Herweh6,  
Marta Olive Gadea7, Mohamad Abdalkader8, Marc Ribo7, 
Marios Psychogios9, Urs Fischer10,11, Kieu Anh Thi Nguyen9,  

Joji B. Kuramatsu12, David Haupenthal12, Martin Köhrmann13,  
Jordi Kühne Escolà13, Shadi Yaghi14, Liqi Shu14,  
Volker Puetz15, Daniel Kaiser16, Johannes Kaesmacher17, 
Dominique Cornelius Marterstock18, Piers Klein6,  
Diogo C. Haussen19, Mahmoud H. Mohammaden19,  
Hend Abdelhamid19, Lorena Viana19, Bruno Cunha20,  
Isabel Fragata20, Michele Romoli21, Francesco Diana22,  
Stavros Matsoukas23, Johanna Fifi23, Sunil Sheth24,  
Sergio Salazar-Marioni24, João Pedro Marto25,  
Joao Nuno Ramos25, Milena Miszczuk26, Christoph Riegler27, 
Ashutosh Jadhav28, Shashvat Desai28, Volker Maus29, Maximilian 
Kaeder29, Adnan Siddiqui30, Andre Monteiro30,  
Neil Suryadeva31, Hesham E. Masoud32, Maxim Mokin33,  
Shail Thanki33, James Siegler34, Zacchary Iezzi31,  
Italo Linfante35, Guilherme Dabus36, Negar Asdaghi37,  
Stefanos Foinitsis38, Tobias Engelhorn18, Thomas Meinel11, 
Markus Möhlenbruch6, Anne Berberich1, Pekka Virtanen39, 
Kimmo Lappalainen39, Cornelius Deuschl13, Judith Clark40, 
Vasu Saini37, Christian Nolte27, Eberhard Siebert26,  
Peter A. Ringleb2, Raul Nogueira31, Uta Meta Paula Hanning41, 
Lukas Meyer41, Patrik Michel4, Thanh N. Nguyen8,40

1Klinkum Ludwigshafen, Neurology, Ludwigshafen, Germany, 2Heidelberg 
University Hospital, Neurology, Heidelberg, Germany, 3Boston Medical 
Center, Radiology, Radiation Oncology, Boston, United States, 4Lausanne 
University Hospital, Neurology, Lausanne, Switzerland, 5Helsinki University 
Hospital, Neurology, Helsinki, Finland, 6Heidelberg University Hospital, 
Radiology, Heidelberg, Germany, 7Vall d'Hebron, Neurology, Barcelona, 
Spain, 8Boston Medical Center, Radiology, Boston, United States, 9University 
Hospital Basel, Radiology, Basel, Switzerland, 10University Hospital Basel, 
Neurology, Basel, Switzerland, 11University Hospital Bern, Neurology, Bern, 
Switzerland, 12University of Erlangen-Nuremberg, Neurology, Erlangen, 
Germany, 13Universitätsklinikum Essen, Neurology, Essen, Germany, 14Rhode 
Island Hospital, Neurology, Providence, United States, 15University Hospital 
Carl Gustav Carus, Neurology, Dresden, Germany, 16University Hospital Carl 
Gustav Carus, Radiology, Dresden, Germany, 17University Hospital Bern, 
Radiology, Bern, Switzerland, 18University of Erlangen-Nuremberg, Radiology, 
Erlangen, Germany, 19Grady Memorial Hospital, Neurology, Atlanta, United 
States, 20Centro Hospitalar Universitario de Lisboa Central, Radiology, Lisbon, 
Portugal, 21Bufalini Hospital, Neurology, Cesena, Italy, 22University Hospital 
'San Giovanni di Dio e Ruggi d’Aragona', Radiology, Salerno, Italy, 23Mount 
Sinai Health System, Neurosurgery, New York, United States, 24UT Health 
McGovern Medical School, Neurology, Houston, United States, 25Hospital 
de Egas Moniz, Neurology, Lisbon, Portugal, 26Charité - Universitätsmedizin 
Berlin, Radiology, Berlin, Germany, 27Charité - Universitätsmedizin Berlin, 
Neurology, Berlin, Germany, 28Barrow Neurological Institute, Neurosurgery, 
Phoenix, United States, 29University Hospital Knappschaftskrankenhaus, 
Radiology, Bochum, Germany, 30University of Buffalo, Neurosurgery, Buffalo, 
United States, 31University of Pittsburgh Medical Center, Neurology, Pittsburgh, 
United States, 32New York Upstate Medical University, Neurology, Syracuse, 
United States, 33University of South Florida, Neurosurgery, Tampa, United 
States, 34Cooper Neurological Institute, Neurology, Camden, United States, 
35Miami Neuroscience Institute, Neurology, Miami, United States, 36Miami 
Neuroscience Institute, Radiology, Miami, United States, 37University of 
Miami Miller School of Medicine, Neurology, Miami, United States, 38Aristotle 
University of Thessaloniki, Radiology, Thessaloniki, Greece, 39Helsinki 
University Hospital, Radiology, Helsinki, Finland, 40Boston Medical Center, 
Neurology, Boston, United States, 41University Medical Center Hamburg-
Eppendorf, Diagnostic and Interventional Neuroradiology, Hamburg, Germany

Background and aims: The best management of patients with poste-
rior cerebral artery (PCA) occlusion is uncertain. We compared clinical 
outcomes for endovascular therapy (EVT) versus Medical Management 
(MM) in patients with isolated PCA occlusion.
Methods: This case-control study conducted at 27 sites included con-
secutive patients with isolated PCA occlusion within 0-24h onset. Patients 
treated with EVT or MM (with or without intravenous thrombolysis) 
were compared using multivariable logistic regression and inverse 
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probability of treatment weighting. Co-primary outcomes were 90-day 
ordinal mRS and ⩾2-point NIHSS decrease at 24h or discharge.
Results: We included 1,023 patients (median age (IQR) 74 (64-82) years, 
57.6% male, median NIHSS 6 (3-10), 379 (37%) received EVT). PCA 
occluded segments were: P1 41.2%, P2 49.2%, P3 7.1%. There was no 
difference in 90-day ordinal mRS (aOR 1.13 95% CI 0.85-1.50, p=0.41). 
With EVT, there were higher odds of a decrease in NIHSS ⩾2 points 
adjusting for age, sex, NIHSS, baseline mRS, hypertension, atrial fibrilla-
tion, diabetes, PC-ASPECTS, occlusion location, IVT (aOR 1.84 95% CI 
1.35-2.52, p<0.001). EVT was associated with excellent clinical outcome 
(mRS 0-1) and complete vision recovery despite higher rates of SICH and 
mortality (sICH: 6.2% vs 1.7%, p<0.001; mortality: 10.1% vs 5.0%, 
p=0.002).
Conclusions: In patients with isolated PCA occlusion, compared to MM 
alone, EVT was associated with higher likelihood of early neurological 
improvement but didn’t improve odds for reduced disability. There was a 
higher proportion of patients achieving excellent outcome and vision 
recovery in the EVT group despite higher rates of sICH and mortality.
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Background and aims: In stroke patients undergoing Endovascular 
Treatment (EVT), pre-procedure identification of those requiring intrac-
ranial stenting as rescue therapy may allow anticipating procedural strate-
gies. This study aimed to determine clinical and radiological features 
associated to receiving intracranial stenting during EVT.
Methods: We analyzed stroke patients who received EVT included in the 
Catalan Stroke Registry (CICAT) between 2019-2022. Univariate and 
multivariate analysis were performed to determine factors associated to 
intracranial stenting. A logarithm was used to create a predictive model 
using variables previously selected.
Results: From 984 included patients, 67(6.8%) received intracranial 
stenting. In 54% of these, at least 3 attempts with conventional thrombec-
tomy-devices were performed before intracranial stenting. Final recanali-
zation TICI2c-3 was achieved in 46(68.6%). Stenting patients were 
younger (66.1years vs.72.3, p<0.001), had lower baseline NIHSS (12 
vs.16, p=0.003), less frequently in female sex (35.8% vs 48.6%, p=0.043), 

atrial fibrillation (2.9% vs.24.1%, p=0.001) M2-MCA occlusions (9.6% 
vs.23.8%, p=0.008). In a logistic regression, lower baseline NIHSS 
(OR:0.953, 95%CI:0.918-0.99, p=0.012), absence of atrial fibrillation 
(OR:9.657, 95%IC:2.274-41.012, p=0.002) and proximal occlusion 
(OR:3.094, 95%CI:1.268-7.553, p=0.013) were independent factors asso-
ciated to receiving intracranial stenting. A predictive model based on age, 
sex, baseline NIHSS, ASPECTS, occlusion site and atrial fibrillation 
showed an accuracy:0.75, sensitivity:0.70 and specificity:0.76.
Conclusions: In the present study, during EVT, a non-negligible rate of 
patients received intracranial stenting, being performed after several 
attempts in more than half of them. Non-atrial fibrillation, proximal occlu-
sion, and lower baseline NIHSS were associated to intracranial stenting. A 
predictive clinical-radiological model could be useful to identify these 
patients before intervention.
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Background and aims: Endovascular treatment(EVT) is the standard of 
care for proximal vessel occlusion strokes. However, the safety and effi-
cacy of EVT for distal vessel occlusions(DVO) remain unclear. We sought 
to compare the clinical outcomes of EVT to medical management(MM) 
for isolated DVO.
Methods: Data from 7 comprehensive stroke centers were reviewed. 
Patients were included if they had isolated DVO stroke due to MCA-M3/
M4, ACA-A2/3 or PCA-P1/2/3 segments. Propensity score matching was 
used to balance the two groups. The primary outcome was the shift in 
the degree of disability as measured by the modified Rankin Scale(mRS) at 
90 days. Secondary outcomes included good outcome(90-day mRS0-2) 
and excellent outcome(90-day mRS0-1). Safety measures included symp-
tomatic intracranial hemorrhage(sICH) and 90-day mortality.
Results: Among 321 patients included in the analysis, 198 were matched 
at a 1:1 ratio. Baseline characteristics were balanced between both groups. 
EVT had comparable outcomes to MM in terms of the overall degree of 
disability(mRS ordinal shift;aOR1.15, 95% CI[0.69-1.92],P=0.59), rates of 
good and excellent outcomes at 90 days, and rates of sICH. However, 
subgroup analyses favored EVT in achieving excellent outcome in patients 
with NIHSS score⩾8(aOR3.70, 95%CI[1.26-10.89],P=0.018). EVT had 
similar rates of 90-day mortality(aOR1.23, 95%CI[0.30-5.03],P=0.77) in 
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anterior circulation DVO, but significantly higher rates in posterior circula-
tion DVO(aOR4.55, 95%CI[1.11-18.67],P=0.035) compared to MM.
Conclusions: EVT was associated with similar odds of disability by ordi-
nal mRS, but significantly higher rates of excellent outcome in patients 
presenting with moderate or severe strokes. Mortality was higher with 
EVT in those with posterior circulation DVO.
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Background and aims: There is little available data regarding the influ-
ence of intravenous thrombolysis(IVT) on the efficacy of different first line 
mechanical thrombectomy(MT) techniques.
Methods: We used the dataset of the SWIFT-DIRECT trial which rand-
omized 408 patients to IVT+MT or MT alone at 48 international sites. 
The protocol required the use of a stent retriever(SR), but concomitant 
use of a balloon guide catheter(BGC) and/or distal aspiration(DA)  
catheter was left to the discretion of the operators. Four first line tech-
niques were applied in the study population: SR, SR+BGC, SR+DA, 
SR+DA+BGC. To assess whether the effect of IVT+MT versus MT 
alone was modified by first line technique, interaction models were fitted 
for predefined outcomes. The primary outcome was first pass mTICI 2c-3 
reperfusion(FPR).
Results: We included 385 patients, of which 172 were treated with 
SR+DA, 121 with SR+DA+BGC, 57 with SR+BGC and 35 with SR. 
There was no evidence that the effect of IVT+MT versus MT alone would 
be modified by the choice of first line technique. However, allocation to 
IVT+MT increased the odds of FPR by a factor of 1.68(95%CI 1.11-2.54). 
The use of SR+BGC increased the odds of FPR compared to SR+DA and 
SR. SR+BGC also increased the odds of functional independence and 
decreased the odds of hemorrhagic transformation compared to SR, 
SR+DA and SR+DA+BGC.

Conclusions: This post-hoc analysis does not suggest treatment effect 
heterogeneity of IVT+MT vs MT alone in different stent-retriever tech-
niques, but provides evidence for increased FPR if bridging IVT is adminis-
tered before stent retriever thrombectomy.
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Background and aims: The standard acute treatment for ischemic 
stroke is a combination of intravenous lysis therapy and endovascular 
thrombectomy followed by ICU admission of those patients who require 
mechanic ventilation. Fluid management is a crucial aspect of ICU care; 
however, no recommendations exist regarding optimal fluid balance in 
stroke patients. This study aimed to define ranges of fluid balance associ-
ated with the most favorable outcome following thrombectomy.
Methods: A retrospective, single-center study was conducted at the 
University Medical Center Hamburg-Eppendorf in Germany between 
06/2015 and 09/2020. All stroke patients who received thrombectomy 
and were treated on ICU. Favorable clinical outcome was defined by 
mRS90 < 3 and an improvement in NIHSS. The maximum value from the 
first five days of the daily fluid balance was used to calculate a mixed linear 
regression model to predict favorable outcome. Additionally, Odds ratio 
analysis and mRS shift analysis was done for patients who were within the 
favorable fluid balance range.
Results: 638 patients met the inclusion criteria of this study (mean ±SD; 
Age: 72.9y ±13.1, Stay on ICU: 3.3d ±3.3). Unfavorable mRS90 and 
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NIHSS worsening were significantly associated with larger volumes of 
maximum fluid balance in the first five days on ICU (mRS90 P=0.0400, 
NIHSS P=0.0382). The fluid balance between -1L and +1L was associated 
with favorable outcomes. The mRS shift analysis was significant 
(P<0.00001) for patients inside optimal range of fluid balance.
Conclusions: Neutral fluid management on ICU in stroke patients 
undergoing thrombectomy is associated with favorable outcome.
Disclosure of interest: No

O067/2416

Scientific Communication SC11 - 
Neurointervention – Organisation and Outcome

ENDOVASCULAR TREATMENT IN 
OCTOGENARIANS. WHAT CAN WE EXPECT? 
A SECONDARY ANALYSIS OF THE ROSSETTI 
REGISTRY

Saima Bashir*1, Mikel Terceño1, Josep Puig Alcantara2,  
Pepus Daunis-I-Estadella3, Pedro Vega4, Eva Gonzalez5,  
Manuel Moreu6, Antonio Lã³pez-Rueda7, Oscar Chirife8, 
Joaquin Zamarro9, Jose Carlos Rayon-Aledo10,  
Antonio Mosqueira11, Sebastià Remollo12, Fernando Aparici13, 
Jose Carlos Mendez14, Elvira Jiménez Gómez15,  
Yeray Aguilar Tejedor16, Joaquin Serena1, Yolanda Silva1,  
Luis San Roman7, Jordi Blasco7

1Hospital Universitari de Girona Doctor Josep Trueta, Neurology, Girona, 
Spain, 2IDI-Radiology, Hospital Universitari de Girona Doctor Josep Trueta, 
Radiology, Girona, Spain, 3University of Girona, Department of Computer 
Science, Applied Mathematics and Statistics, Girona, Spain, 4Central University 
Hospital of Asturias, Radiology, Oviedo, Spain, 5University Hospital of the 
Crosses, Interventional Neuroradiology, Barakaldo, Spain, 6Hospital Clinico 
Universitario San Carlos, Neurointerventional unit, Madrid, Spain, 7Hospital 
Clínic de Barcelona, Interventional Neuroradiology, Barcelona, Spain, 
8Bellvitge University Hospital, Interventional Neuroradiology, L'Hospitalet 
de Llobregat, Spain, 9Hospital Clínico Universitario Virgen de la Arrixaca, 
Radiology, El Palmar, Spain, 10General University Hospital of Alicantet, 
Radiology, Alacant, Spain, 11Santiago Clinic Hospital CHUS, Neuroradiology, 
Santiago de Compostela, Spain, 12Germans Trias i Pujol Hospital, 
Interventional Neuroradiology, Badalona, Spain, 13Hospital la Fe, Interventional 
Neuroradiology, Valencia, Spain, 14Ramón y Cajal Hospital, Interventional 
Neuroradiology, Madrid, Spain, 15Hospital Reina Sofía, Interventional 
Neuroradiology, Córdoba, Spain, 16Hospital insular Unidad De Traslados., 
Interventional Neuroradiology, Las Palmas de Gran Canaria, Spain

Background and aims: Octogenarians represent a growing proportion 
of candidates for endovascular treatment (EVT). Most of the evidence 
regarding this topic derives from retrospective or small prospective sin-
gle-center observational studies and sub-analysis of clinical trials. We aim 
to evaluate the efficacy and safety of EVT in octogenarians in a large, 
prospective, multi-center registry.
Methods: Data from consecutive patients with anterior circulation stroke 
treated with EVT across 15 Comprehensive Stroke Centers were collected 
from the ROSSETTI Registry. Patients were categorized into two age 
groups: ⩾80 and <80 years old. Demographic, clinical data, procedural 
details and outcomes of both groups were compared, and multivariate 
analyses were performed among the subgroup of patients over 80 years old.
Results: 1,728 patients were included in the analysis. Compared to 
young patients, octogenarians presented similar groin-to-recanalization 
times (median 33 vs 35, p=0.34), rates of FPE (43.3% vs 43.3%, p=0.98), 
successful recanalization (92.1% vs 91.1%, p=0.46) and complete recanali-
zation (72.6% vs 72%, p=0.75), with fewer sICH rates (6.6% vs 8.4%, 
P=0.02). Clinical outcomes were worse in octogenarians, although 37.5% 
of patients achieved a mRS 0-2 and 50.5% a mRS ⩽3 at three months

Conclusions: With modern techniques, technical outcomes of EVT in 
octogenarians are in line with those of younger patients, achieving similar 
recanalization rates. Endovascular treatment provides high rates of good 
functional outcome in octogenarians with severe strokes, with up to 
37.5% of functional independence (mRS ⩽2) and over 50% of acceptable 
clinical outcome (mRS⩽3) at three months.
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Background and aims: To investigate incidence trends in spontaneous 
intracerebral hemorrhage (ICH) in Sweden between 2010 and 2019 with 
focus on oral anticoagulant (OAC)-related and non-OAC-related ICH.
Methods: We included patients (⩾18 years) with first-ever stroke from 
ICH registered in the hospital-based Swedish Stroke Register (Riksstroke) 
2010 to 2019. Data were analyzed for 2010–2012, 2013–2016 and 
2017–2019.
Results: Between 2010 and 2019, 22,289 patients with ICH were regis-
tered; 18,325 (82.2%) patients with non-OAC ICH and 3,964 (17.8%) 
patients with OAC ICH. Annual crude incidence (per 100,000) of all ICH 
decreased by 10% from 29.5 (95% CI 28.8–30.3) to 26.7 (95% CI 26.0–
27.3) between 2010–2012 and 2017–2019. The crude incidence rate of 
non-OAC ICH decreased by 20% from 25.7 (95% CI 25.0–26.3) to 20.7 
(95% CI 20.1–21.2) whereas OAC ICH increased by 56% from 3.86 (95% 
CI 3.61–4.12) to 6.01 (95% CI 5.70–6.32). Age-specific proportional 
changes were largest in patients ⩾85 years with a decrease in non-OAC 
ICH by 32% from 155 (95% CI 146–164) to 106 (95% CI 98.6–113) and 
an increase in OAC ICH by 155% from 25.7 (95% CI 22.1–29.4) to 65.5 
(95% CI 59.9–71.2).
Conclusions: The 20% decline in non-OAC ICH in Sweden between 
2010 and 2019 is similar to recently reported trends in first-ever ischemic 
stroke. However, OAC ICH increased by 56%. Patients ⩾85 years showed 
the largest proportional changes in both OAC and non-OAC ICH.
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Background and aims: Cardiovascular risk factor management is a cen-
tral focus of prevention strategies after vascular events. We sought to 
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determine whether cardiovascular risk factors are similarly controlled in 
patients with a history of stroke and myocardial infarction (MI).
Methods: We performed a cross-sectional analysis in the UKBiobank 
(UKB) and All of Us Research Program (AoU). We included participants 
who had a prior history of stroke or myocardial infarction at enrollment. 
We evaluated the unadjusted and adjusted prevalence of controlled risk 
actors: LDL<100mg/dL, systolic<140mmHg and diastolic blood 
pressure<90mmHg, statin use, antiplatelet use, and a binary control 
score defined as the presence of at least three of the four control indica-
tors. In AoU, we tested for effect modification of the control score by 
age, sex, race/ethnicity, and neighborhood deprivation levels.
Results: We included 14,760 UKB participants and 8,608 from AoU. In 
UKB, compared to MI participants, those with a history of stroke  

had lower odds of LDL control (odds ratio[OR]:0.73;95% confidence 
interval[CI]:0.68-0.78;p<0.001), BP control (OR:0.63;95%CI:0.59-
0.68;p<0.001), statin use (OR:0.45;95%CI:0.42-0.48;p<0.001), antiplate-
let use (OR:0.54;95%CI:0.49-0.59;p<0.001), and good control score 
(OR:0.42;95%CI:0.39-0.45;p<0.001). All results were replicated in AoU 
(all p<0.001), and the odds of having a good control score were signifi-
cantly modified by race/ethnicity and neighborhood deprivation levels 
(interaction p<0.05).
Conclusions: In two independent national cohorts, participants with a 
history of stroke had worse cardiovascular risk factor control and were 
less likely to be on guideline-directed therapies than patients with a his-
tory of myocardial infarction. Further inquiry will be required to deter-
mine the reasons behind these differences.

sUfollAknaboiBKU

Overall 
Only 

prevalent MI 

Only 
prevalent 

stroke 
p Overall 

Only 
prevalent 

MI 

Only 
prevalent 

stroke 
p 

n 14,760 9,193 5,567  8,608 4,999 3,609  

sex = Male (%) 10,579 (71.7%) 7,446 (81.0%) 3,133 (56.3%) <0.001 4,338 (50.4%) 2,863 (57.3%) 1,475 (40.9%) <0.001 

Age (mean (SD)) 61.23 (6.51) 61.80 (6.13) 60.28 (7.00) <0.001 65.00 (12.41) 65.91 (11.80) 63.74 (13.10) <0.001 

Age > 65 (%) 5,658 (38.3%) 3,741 (40.7%) 1,917 (34.4%) <0.001 4,469 (51.9%) 2,742 (54.9%) 1,727 (47.9%) <0.001 

Ethnicity 

White 13,928 (94%) 8,659 (94.2%) 5,269 (94.6%) 

<0.001 

4,760 (55.3%) 2,923 (58.5%) 1,837 (50.9%) 

<0.001 

Black 177 (1.2%) 78 (0.8%) 99 (1.8%) 1,924 (22.4%) 1,073 (21.5%) 851 (23.6%) 

Hispanic 
or latino 

NA NA NA 1,210 (14.1%) 589 (11.8%) 621 (17.2%) 

Asian 388 (2.6%) 286 (3.1%) 102 (1.8%) 131 (1.5%) 74 (1.5%) 57 (1.6%) 

BMI (mean (SD)) 29.10 (4.95) 29.36 (4.85) 28.66 (5.08) <0.001 30.66 (7.27) 30.97 (7.34) 30.23 (7.15) <0.001 

UK Biobank All of Us

Overall
Only prevalent

MI

Only prevalent

stroke
p Overall

Only prevalent

MI

Only prevalent

stroke
p

n 14,760 9,193 5,567 8,608 4,999 3,609

LDL [mg/dl] (mean (SD)) 108.33 (30.71) 104.51 (28.38) 114.64 (33.26) <0.001 93.10 (29.19) 90.36 (28.77) 96.90 (29.35) <0.001

Controlled LDL (<100 mg/dl) (%) 6557 (44.4%) 4479 (48.7%) 2078 (37.3%) <0.001 5406 (62.8%) 3347 (67.0%) 2059 (57.1%) <0.001

SBP [mmHg] (mean (SD)) 138.02 (18.88) 138.02 (18.88) 140.00 (18.94) <0.001 129.82 (18.51) 129.37 (18.63) 130.44 (18.33) 0.009

DBP [mmHg] (mean (SD)) 79.93 (10.38) 78.58 (10.18) 82.16 (10.31) <0.001 76.19 (11.47) 75.52 (11.50) 77.13 (11.35) <0.001

Controlled BP (<140mmHg) (%) 8,025 (54.4%) 5,286 (57.5%) 2,739 (49.2%) <0.001 5964 (69.3%) 3525 (70.5%) 2439 (67.6%) 0.004

sta�n use (%) 10,519 (71.3%) 7,267 (79.0%) 3,252 (58.4%) <0.001 6289 (73.1%) 3888 (77.8%) 2401 (66.5%) <0.001

an�platelet use (%) 11,372 (77.0%) 7,947 (86.4%) 3,425 (61.5%) <0.001 5618 (65.3%) 3557 (71.2%) 2061 (57.1%) <0.001

Good control score 7932 (53.7%) 5786 (62.9%) 2146 (38.5%) <0.001 5077 (61.3%) 3372 (66.6%) 1705 (53.1%) <0.001
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INEQUITY IN PREHOSPITAL RECOGNITION 
OF WOMEN WITH STROKE
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Iris Grunwald4, Martin Lesmeister1, Jakob Schoepe5,  
Frederike van Wijck6, Klaus Fassbender1, Silke Walter1,2

1Department of Neurology, Saarland University, Homburg, Germany, 2East 
of England Ambulance Service NHS Trust, East Suffolk, Ipswich, United 
Kingdom, 3Precision Imaging Beacon, Radiological Science, University of 
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Kingdom, 5Institute for Medical Biometry, Epidemiology and Medical 

Informatics, Saarland University, Homburg, Germany, 6Institute for Applied 
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University, Scotland, United Kingdom

Background and aims: Prehospital identification of stroke suspects is 
crucial for successful and guideline-adherent acute management leading to 
more patients receiving stroke recanalising treatments and lower risk of 
death within 3 months. Women with their higher prevalence of non-tra-
ditional stroke symptoms are prone to mis-identification. Here, we inves-
tigate differences in prehospital stroke identification and management of 
women compared to men.
Methods: Cohort analysis of consecutive patients with confirmed acute 
stroke. Primary outcome was the correct prehospital identification of 
suspected stroke. Secondary outcomes were times spent-on-scene, 
emergency call-to-hospital and modified Rankin score (mRS) outcome at 
discharge.
Results: 2091 patients were analysed comprising 46.5% women and 
53.5% men. Women were older than men (mean women: 77y±13, men: 
71y±13,p<0.001) and had more severe symptoms on admission (mean 
NIHSS: women: 9±10, men: 8±9,p<0.001). The majority suffered from 
ischaemic stroke (women: 83%, men 86%). The primary outcome was 

Outcome UK Biobank (n=14,760) All of Us (n=8,608)

Adjusted* OR (95% CI) for Stroke p Adjusted** OR (95% CI) for Stroke p

Controlled LDL 0.73 (0.68-0.78) <0.001 0.75 (0.68-0.82) <0.001

Controlled BP 0.63 (0.59-0.68) <0.001 0.86 (0.78-0.95) 0.002

Sta�n Use 0.45 (0.42-0.48) <0.001 0.65 (0.59-0.72) <0.001

An�platelet Use 0.54 (0.49-0.59) <0.001 0.57 (0.52-0.62) <0.001

Good control score 0.42 (0.39-0.45) <0.001 0.52 (0.48-0.57) <0.001
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significantly different with fewer women (89%) than men (92%) correctly 
identified as stroke suspects at the emergency site. The Odds ratio for 
correct identification of the stroke in women was 0.73 (95% CI: 0.54-
0.97,p=0.03). Prehospital management times with time-spent-on-scene 
and time-to-hospital did not differ. Women showed a worse clinical out-
come than men at discharge (mRS: women 3±1.9, men 2±1.9,p<0.001).
Conclusions: Correct stroke identification of women with acute stroke 
seems challenging in the prehospital setting. Further research needs to 
identify whether prehospital clinician skills or patient-related causes are 
accountable.
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OUT-OF-HOSPITAL FATAL STROKES IN 
THE POPULATION-BASED MONGOLIAN 
STROKE INCIDENCE STUDY: FREQUENCY, 
CHARACTERISTICS, AND IMPACT ON 
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Background and aims: Capturing fatal stroke events without hospitali-
sation is a critical step in accurately estimating incidence and mortality 
rates attributable to stroke. We conducted a prospective population-
based stroke incidence study in Ulaanbaatar, Mongolia, where a unique 
law requires the cause of all deaths to be verified through autopsy. The 
aims of our study were to elucidate the frequency, characteristics, and 
impact on stroke incidence and case fatality of out-of-hospital fatal 
strokes.
Methods: All adult cases of stroke were prospectively identified in 
Ulaanbaatar, Mongolia between January 2019 and December 2020. Out-
of-hospital fatal strokes were registered through death certificates and 
the Forensic Institute.
Results: Of a total 3,803 cases (mean age 60±13 years, 38.6% females), 
757 (19.9%, 95% CI 18.6-21.2%) were out-of-hospital fatal cases that 
were older (64±14.2 vs. 59±12.7 years, p<0.001) and had less history of 
stroke (14.8% vs. 23.5%, p<0.001) than hospitalised cases. Haemorrhagic 
stroke was more common (81.2% vs. 43.2%, p<0.001) in out-of-hospital 
fatal cases than hospitalised cases. When removing out-of-hospital fatal 
cases, the crude annual incidence (per 100,000) declined from 191.8 (95% 
CI 183.2-200.4) to 153.6 (145.9-161.3) for total stroke and from 116.6 
(109.9-123.3) to 101.0 (94.8-107.3) for haemorrhagic stroke. 
Corresponding 28-day case fatality declined from 35.2% (33.6-36.8%) to 
17.9% (16.5-19.3%) for total stroke and from 52.5% (50.2-54.8%) to 
29.0% (26.5-31.6%) for haemorrhagic stroke.
Conclusions: Out-of-hospital fatal cases accounted for approximately 1 
in 5 strokes in Mongolia. This high frequency had a significant impact on 
true incidence and case fatality, especially for haemorrhagic stroke.
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CHANGES IN DEMOGRAPHICS AND 
THERAPIES IN PATIENTS WITH ATRIAL 
FIBRILLATION ASSOCIATED STROKE OVER 
9 YEARS FROM THE IRISH NATIONAL AUDIT 
OF STROKE

Meave Higgins1, Joan Mccormack2, Tim Cassidy2,3,  
Ronan Collins2, Olga Brych2, Joseph Harbison*1,2
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Background and aims: To characterise the changing demographics of 
AF associated stroke in Ireland and review changes in anticoagulation 
practice from 2013 to 2021 and how this impacted stroke admissions.
Methods: Data was collected from inpatient stroke admissions as part of 
the Irish National Audit of Stroke from 2013 to 2021.
Results: 34,630 patients with stroke were identified, 29,974(86.6%) of 
which were ischaemic. The proportion of strokes aged >80years over the 
9-year period reduced from 36.2% to 33.3% (8% relative-reduction). 
While the 17-64years age-group increased from 24% to 26.78% (11.6% 
relative-increase). This was statistically significant (ChiSq 9.8, P=0.002).
The proportion of ischaemic strokes with atrial fibrillation(AF) reduced 
from 31.3% in 2013 to 26.5% in 2021 (15.3% relative-reduction). In 2013, 
70% of ischaemic strokes with known AF prior to admission were on an 
antithrombotic, compared with 83% in 2021(18.6% relative-increase). 
The proportion of stroke patients (ischaemic and haemorrhagic) with 
known AF at admission on anticoagulation increased from 39.7% to 76.8% 
(93.5% relative-increase).
In 2013, 6.7% of patients admitted with known AF were taking a Direct 
Oral Anticoagulant (DOAC) and 33% warfarin. A dramatic change was 
seen in 2021, 67.3% were taking a DOAC and 9.4% warfarin.
Conclusions: The observed change in demographics from 2013 to 2021 
may be related to the overall increase in anticoagulant usage given there 
was a decrease in AF prevalence in ischaemic strokes. The great majority 
of ischaemic and haemorrhagic stroke patients admitted with AF are now 
already receiving anticoagulation on presentation.
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Background and aims: Several advances in the prevention of recurrent 
stroke have been introduced in the past few decades. However, recent 
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estimates on the risk of recurrent stroke from a Western population-
based study are scarce. We therefore describe the risk of recurrent 
stroke in a population-based cohort study.
Methods: Study participants who developed a first-ever stroke during 
follow-up between 1990 and 2020 were selected and further monitored 
for the occurrence of a recurrent stroke. We calculated cumulative inci-
dences of first recurrent stroke to assess recurrence risk. To reflect 
changing secondary preventive strategies employed in recent decades, we 
then stratified the risk of recurrent stroke within ten-year epochs based 
on first-ever stroke date (1990-2000, 2000-2010 and 2010-2020).
Results: In total, 1671 patients (mean age 80.3 years, 60.2% women) 
from 14165 stroke-free participants suffered a first-ever stroke between 

1990 and 2020. Of these strokes, 1084 (64.9%) were ischemic, 138 (8.3%) 
hemorrhagic, and 449 (26.9%) undetermined. During 6494.5 person-years 
of follow-up, 331 (19.8%) suffered a recurrent stroke, of which 177 
(53.5%) were ischemic, 34 (10.3%) hemorrhagic and 120 (36.3%) undeter-
mined. Median time between first and recurrent stroke was 1.9 (inter-
quartile range 0.5-4.7) years. The risk of recurrent stroke declined over 
time, with a ten-year risk of 21.4% (17.9%-24.9%) between 1990 and 
2000 and 11.5% (8.6%-14.4%) between 2010 and 2020.
Conclusions: In this population-based study, over one in five people 
with first-ever stroke suffered a recurrent stroke. Furthermore, recur-
rence risk declined in the past 15 years, possibly due to improvements in 
secondary prevention.
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Background and aims: Stroke affects women and men differently, but 
the influence of multimorbidity (multiple chronic conditions in an indi-
vidual) on outcomes in stroke is uncertain. We explored sex differences 

in frequency of multimorbid conditions in individuals with stroke, and sex 
differences in outcomes (30-day and 1-year all-cause mortality and recur-
rent stroke) associated with multimorbidity.
Methods: UK Biobank is a large-scale prospective population-based 
cohort study of 500,000+ women and men recruited between 2006 and 
2010, aged 40 to 69 years. Participants with a stroke were identified via 
linkage with hospital inpatient data (available between 1995-2021). 
Hospital episodes that occurred prior to stroke were extracted, to iden-
tify pre-specified multimorbid conditions and their associations with out-
comes were modelled in logistic regression models.
Results: Of 12,994 UK Biobank participants (42% women) with a stroke 
diagnosis over 26-years, the most common conditions were: hyperten-
sion (60% of women vs 66% of men), atrial fibrillation (AF) (21% vs 28%), 
ischaemic heart disease (IHD) (19% vs 30%), and diabetes mellitus (17% 
vs 24%).
Crude 1-year mortality as odds ratio (95% confidence interval) for AF 
was 1.13(0.94-1.36) in women and 1.32(1.14-1.52) in men, and 1.00(0.83-
1.21) and 1.18(1.01-1.36) with age-adjustment. For IHD corresponding 
ORs (95%CI) were 1.00(0.82-1.21) in women and 1.24(1.07-1.43) in men, 
and 0.93(0.76-1.14) and 1.15(0.99-1.33) with age-adjustment.
Conclusions: Differences were observed in the most common multi-
morbid conditions in women and men prior to stroke. Of the common 
conditions, only AF conferred a higher risk of death after adjustment for 
age, in men but not women.
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Background and aims: The performance of a deep learning algorithm 
is significantly dependent on the quality of the training data that com-
prises accurate disease labeling and a richness of information. We tested 
whether adding regional information to deep learning algorithms trained 
on large public brain CT datasets from North America (RSNA) and Korea 
(AI-HUB) improved their performance. We also developed the best 
weighted ensemble model utilizing Korean data.
Methods: RSNA dataset comprises CT from three hospitals (7,499 
haemorrhage and 11,439 normal) and subtypes per slice. AI-Hub dataset 
includes the presence, subtype, and annotated location of haemorrhage in 
each slice from 6 hospitals (7,013 haemorrhage and 46,032 normal). Four 
neural networks trained on randomly selected 6,000 haemorrhage and 
6,000 normal slices from each database to compare quality. For the best 
deep learning approach, we trained five networks for different purpose 
(lesion-segmentation, subtype, subdural, subarachnoid, and minor intrac-
ranial hemorrhage) and ensembled their output (Figure).
Results: In four networks, AI-HUB models outperformed RSNA models 
(all p<0.05; average-AUC-difference 0.030). Adding regional information 
improved deep learning performance (average-AUC-difference=0.059). 
External validation demonstrated strong sensitivity(0.966) and specific-
ity(0.815) for the best ensemble model (AUC 0.965). For each haemor-
rhage subtype, sensitivity and specificity were 0.961 and 0.815 for 
intracerebral/intraventricular, 0.937 and 0.793 for subdural/epidural, and 
0.95 and 0.88 for subarachnoid.
Conclusions: Deep learning models based on AI-HUB dataset outper-
formed those trained on RNSA dataset, indicating better data quality. 
Regional bleeding information also improved deep learning. Our best 
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algorithm performed well in external validation for all haemorrhagic 
subtypes.
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Background and aims: A simplified patient selection paradigm can 
reduce time to reperfusion and widen the eligibility of large vessel occlu-
sions (LVO) for endovascular therapy (EVT). We developed and validated 
a machine learning (ML) algorithm to estimate infarct core volume (ICV) 
on non-contrast computed tomography (NCCT) in anterior circulation 
LVO patients
Methods: LVO patients were identified using prospectively maintained 
databases at stroke centers in US and Spain. Consecutive patients who 
underwent NCCT and CT perfusion at admission, had post-EVT diffu-
sion-weighted imaging (DWI-MRI) within 24 hours, and successful reper-
fusion (mTICI ⩾2b) were included. Final infarct volume (FIV) was 
measured on DWI-MRI by 2 independent neuro-radiologists. ML algo-
rithm was trained to identify ICV from NCCT, against DWI-MRI. Pearson 
correlations and confusion matrices were used for comparing agreement 
between NCCT ICV algorithm, NCCT ASPECT and CT perfusion (CTP) 
Rapid volume (CBF <30%), with DWI-MRI volumes
Results: The ML algorithm was developed and trained using a cohort of 
2856 stroke activations and validated in an independent cohort of 185 
patients. ML ICV algorithm correlation (r= 0.53) was similar to CTP 

(r=0.56, p=0.36) and significantly superior to NCCT ASPECTS (r=0.39, 
p=0.05). Sensitivity analysis including TICI 2c/3 patients showed that ML 
ICV correlation increase to r=0.61. ML algorithm had 98% (84/85) con-
cordance with the CTP based DEFUSE 3 eligibility criteria
Conclusions: ML algorithm can reliably estimate ischemic core volume 
using NCCT with similar accuracy to CTP and superior to NCCT 
ASPECT, and may represent an alternate simplified selection modality for 
the treatment of LVO patients
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Background and aims: Perivascular spaces in the brain can become 
enlarged (ePVS); their temporal dynamics remain under increasing debate. 
We studied automatic ePVS measurements obtained from 870 subjects 
along the AD continuum over the course of three years.
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Methods: We measured centrum semiovale (CSO) and basal ganglia 
(BG) ePVS volumes computationally in the multicentre DZNE Longitudinal 
Cognitive Impairment and Dementia Study (DELCODE) (Table 1; 870 
subjects; 51% female, mean age 70.85 (SD 6.16), max. 4 annual time 
points; 2487 sets of T1w and FLAIR). We segmented ePVS using a multi-
scale Hessian-based filtering method leveraging T1w and FLAIR imaging 
and validated segmentation against clinical visual ratings. We studied local 
longitudinal changes via the sandwich estimator toolbox and linear mixed-
effect modelling and tested for effects of age, hypertension, clinical diag-
nosis, ApoE4 status, pTau181, and Aβ42/40 on ePVS trajectories.
Results: BG-ePVS and CSO-ePVS became more voluminous over time 
(Table 2 and Figure 1A-C; BG: B=0.04 [95%-CI 0.03-0.05], p<0.001; 
CSO: B=0.02 [95%-CI 0.00-0.04], p<0.031).
The age of the patient at baseline determined the baseline volume of 
ePVS in the BG (B=0.13 [95%-CI 0.09-0.17], p<0.001), but not in the 
CSO-ePVS (p=0.245).
WMH can form around ePVS (Figure 1D) and their progression was 
correlated with PVS enlargement (BG: B=0.05 [95%-CI 0.04-0.07], 
p<0.001; CSO: B=0.19 [95%-CI 0.15-0.22], p<0.001).
No other predictors contributed significantly to longitudinal ePVS changes.
Conclusions: Ageing is a major contributor to the volumetric expansion 
of ePVS over time. WMH and ePVS growth are associated, suggesting 
shared underlying pathological mechanisms
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O079/1285

Scientific Communication SC13 - Imaging

BRAIN STRUCTURAL DETERMINANTS OF 
LATE-LIFE FUNCTIONALITY

Moritz Link*1, Marvin Petersen1, Carola Mayer1, Felix Nägele1, 
Maximilian Schell1, David Leander Rimmele1, Simone Kuehn2, 

Jürgen Gallinat2, Raphael Twerenbold3, Götz Thomalla1, 
Bastian Cheng1

1University Medical Center Hamburg-Eppendorf, Neurology, Hamburg, 
Germany, 2University Medical Center Hamburg-Eppendorf, Psychiatry, 
Hamburg, Germany, 3University Medical Center Hamburg-Eppendorf, 
Cardiology, Hamburg, Germany

Background and aims: Vascular brain injury in cerebral small vessel 
disease contributes to progressing structural, metabolic and functional 
brain changes leading to accelerated brain aging and reduced cognitive and 
physical performance. We investigated the determinants of a deleterious 
brain aging phenotype based on associations between microvascular 
structural brain injury and physio-cognitive capacity in two population-
based cohorts.
Methods: We analyzed clinical and neuroimaging data from the UK 
Biobank (UKB, N=42,194) and Hamburg City Health Study (HCHS, 
N=2,537). Motor and cognitive functioning were acquired conducting 
multi-domain test batteries. Vascular structural brain changes were char-
acterized via white matter hyperintensity (WMH) load, peak width of 
skeletonized mean diffusivity (PSMD) and relative brain age (RBA). Partial 
least squares correlation (PLS) was performed to identify a common 
covariance pattern relating motor and cognitive test scores with imaging 
markers.
Results: PLS identified a significant latent variable explaining 98% of 
shared variance (Fig.1a). The covariance profiles indicate that decreased 
motor and cognitive performance (Fig.1b) were significantly associated 
with increased WMH load, PSMD and RBA (Fig.1c). Linear regression 
supported the PLS findings (Fig.2).
Conclusions: Being based on a large-scale, multi-modal imaging analysis, 
our results highlight vascular structural brain changes as a key determi-
nant of physio-cognitive performance in later life. Furthermore, our find-
ings indicate that this relationship is of low-dimensional nature.
Disclosure of interest: No
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Fig 1. PLS results in the UKB.

Fig. 2. Linear regression results between relative brain age and clinical markers in the UKB.
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Background and aims: Although recanalization is associated with 
improved outcomes in acute ischemic stroke patients, many still do 
poorly. We sought to investigate associations between computed tomog-
raphy perfusion (CTP) metrics in patients with successful recanalization 
and functional dependence at 90 days.
Methods: Data are from the ESCAPE-NA1 trial. Admission CTP source 
data were processed using RAPID software, generating Time-to-
Maximum (Tmax), relative cerebral-blood-flow (rCBF) and cerebral-
blood-volume (CBV) volume maps at standard thresholds. Associations 
between each perfusion metric and poor clinical outcome (90-day modi-
fied Rankin score [mRS] 3-6) were tested using multivariable logistic 
regression, adjusted for baseline imaging and clinical variables. Predictive 
accuracy of models with and without perfusion features were compared 
via area under the curve (AUC) analysis.
Results: 413 patients underwent CTP, of which 186 were successfully 
recanalized (modified Thrombolysis In Cerebral Infarction [mTICI] 2c-3). 
Of these, 54 (29%) were mRS 3-6 at 90 days. Those with poor outcomes 
had significantly higher volumes across all rCBF and CBV volume thresh-
olds (e.g., CBV<42% 6mL [IQR:0-28] vs. 22mL [IQR:6-67], p<0.001). 
Tmax>4s was the only threshold with significantly higher volumes. In 
adjusted analyses, the strongest significant association for each perfusion 
variable type was Tmax>10s (OR1.13 95%CI[1.02-1.25]), rCBF<20% 
(OR1.28 95%CI[1.07-1.54]) and CBV<42% (OR1.13 95%CI[1.03-1.24]), 
all per 10cc. Predictive accuracy of the adjusted model improved from 0.87 
AUC to 0.90 AUC (p=0.03) with the addition of perfusion variables.
Conclusions: Although predictive accuracy of poor clinical outcome 
improves with the addition of CTP metrics, clinical utility versus practical-
ity should be considered on a per-patient basis.
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Background and aims: Computed tomography angiography (CTA) of 
the supraaortic arteries is commonly used for acute stroke workup and 
may reveal incidental apical pulmonary lesions (APL). We aimed to deter-
mine the prevalence, follow-up algorithms, and in-hospital outcomes of 
stroke patients with APL on CTA.
Methods: We retrospectively included consecutive adult patients with 
ischemic stroke, transient ischemic attack, or intracerebral hemorrhage 
and available CTA at a tertiary hospital between January 2014 and May 
2021. We reviewed all CTA reports for the presence of APL. APL were 
classified as malignancy-suspicious or benign-appearing based on radiolog-
ical-morphological criteria. We performed regression analyses to investi-
gate the impact of malignancy suspicious APL on different in-hospital 
outcome parameters.
Results: Among 2,715 patients, APL on CTA were found in 161 patients 
(5.9% [95%CI: 5.1-6.9]; 161/2,715). Suspicion of malignancy was present 
in one third of patients with APL (36.0% [95%CI: 29.0-43.7]; 58/161), 42 
of whom (72.4% [95%CI: 60.0-82.2]; 42/58) had no history of lung cancer 
or metastases. When performed, further investigations confirmed pri-
mary or secondary pulmonary malignancy in three-quarters (75.0% 
[95%CI: 50.5-89.8]; 12/16), with two patients (16.7% [95%CI: 4.7-44.8]; 
2/12) receiving de novo oncologic therapy. In multivariable regression, the 
presence of radiologically malignancy-suspicious APL was associated with 
higher NIHSS scores at 24 hours (beta: 0.53, 95%CI: 0.16-0.89, p=0.01) 
and all-cause in-hospital mortality (aOR: 2.87, 95%CI: 1.10-6.64, p=0.02).
Conclusions: One in seventeen patients shows incidental APL on CTA, 
of which one-third is malignancy suspicious. Further work-up confirmed 
pulmonary malignancy in a substantial number of patients triggering 
potentially life-saving oncologic therapy.
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Background and aims: Atherosclerosis is a systemic inflammatory  
disease. Anti-inflammatory therapies reduce major adverse cardiovas-
cular events (MACE) in coronary disease but are unproven after  
stroke. 18F-fluorodeoxyglucose-positron-emission-tomography (18FDG-
PET) quantifies plaque inflammation and predicts ipsilateral stroke recur-
rence in symptomatic carotid stenosis. It is unknown if background 
vascular inflammation imaged by 18FDG-PET predicts late-outcome vascu-
lar recurrence in other arterial beds.
Methods: We pooled individual-participant-data from three prospective 
studies with near-identical methods. Patients had recent non-severe 
(Rankin ⩽3) ischaemic stroke/TIA, ipsilateral carotid stenosis (30-99%), 
and underwent carotid 18FDG-PET/CT angiography ⩽14 days after 
recruitment. Background arterial inflammation was identified as 18FDG-
uptake in the contralateral asymptomatic internal carotid artery. The 
whole-vessel average of each maximum standardized uptake value 
(WV-SUVmax) measured over fifteen arterial slices (1mm), defined relative 
to the carotid bifurcation, was the primary exposure variable. The co-
primary endpoints were 3-year recurrent ischemic stroke and MACE.
Results: Of 194 patients, 20 had recurrent stroke and 34 experienced 
MACE (cumulative follow-up 481 years). On crude analysis, WV-SUVmax in 
the asymptomatic carotid artery was associated with 3-year recurrent 
ischemic stroke (HR 2.60, 95% CI 1.05-6.40, p=0.04, per 1g/mL), with a 
trend for MACE (HR 1.90, 95% CI 0.94-3.81, p=0.07). After adjustment 
for sex, carotid revascularization, stenosis severity, and hypertension; 
WV-SUVmax was associated with recurrent stroke (HR 3.90. 95 % CI, 
1.42-10.69, p=0.008) and MACE (HR 2.24, 95% CI 1.07-4.71, p=0.03).
Conclusions: Background vascular inflammation imaged by 18FDG-PET 
is independently associated with late-outcome vascular recurrence after 
large-artery stroke. Randomised trials of anti-inflammatory therapies 
after stroke are needed.
Disclosure of interest: NoDisclosure of interest: No
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Background and aims: Periodontitis is considered as a risk factor for 
cardiovascular diseases and atherosclerosis. However, the relationship 
between periodontitis and stroke is rarely studied. Therefore, we aimed 
to explore the relationship between periodontitis and stroke.
Methods: We analysed data on 6,460 participants aged 30 years or older, 
who had valid data on periodontitis and stroke from the National Health 
and Nutrition Examination Survey (NHANES) 2009 to 2014. Statistical 
analysis was performed using the complex sampling design.
Results: 39.9% of participants had periodontitis and 2.1% of participants 
had a record of stroke diagnosis. Stroke was associated with severity lev-
els of periodontitis (p for trend=0.018). The odds ratio for stroke was 
significantly elevated in the moderate and severe periodontitis partici-
pants compared to participants without periodontitis (OR for moderate 
periodontitis: 1.71, 95% CI: 1.17-2.50; OR for severe periodontitis: 2.55. 
95%: 1.25-5.21). After adjusting for race/ethnicity and sex, the association 
remained significant (p for trend=0.009). After further adjusting for BMI, 
hypercholesterolaemia, diabetes, alcohol consumption and physical activ-
ity, the association still existed (p for trend=0.027). The association was 
significant consistently after further adjusting for age (p for trend=0.033).
Conclusions: Periodontitis is associated with stroke. The risk of stroke 
with moderate periodontitis and severe periodontitis is 1.71 times and 
2.55 times as high as that without periodontitis. Dental health manage-
ment may be of benefit to stroke prevention.
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Background and aims: Complicated carotid artery plaques (cCAP) are 
associated with an increased risk of rupture and subsequent stroke. 
Geometry of the carotid bifurcation determines the distribution of local 
wall shear and plaque stress and could thus contribute to the develop-
ment of these plaques. Therefore, we studied the role of carotid bifurca-
tion geometry on the presence of cCAP.
Methods: 354 carotid arteries from 182 patients from the Carotid 
Plaque Imaging in Acute Stroke (CAPIAS) study were analyzed. Individual 
parameters of carotid geometry (i.e., internal carotid artery [ICA]/com-
mon carotid artery [CCA]-ratio, bifurcation angle and tortuosity) were 
derived from time-of-flight MR images. The lesion types of carotid artery 
plaques were determined according to the American Heart Association 
lesion type classification by multi-contrast 3T-MRI. Association of carotid 
geometry and cCAP was studied using logistic regression adjusting for 
age, sex, wall area and cardiovascular risk factors.
Results: Low ICA/CCA-ratio (OR per SD increase 0.60 [95%-CI: 0.42-
0.85]; p=0.004) and low bifurcation angle (OR 0.61 [95%-CI: 0.42-0.90]; 
p=0.012) were significantly associated with presence of cCAP after adjust-
ment for age, sex, cardiovascular risk factors and wall area. Only ICA/
CCA-ratio remained significant in a model containing all three geometric 
parameters (OR per SD increase 0.65 [95%-CI: 0.45-0.94]; p=0.023).
Conclusions: A steep tapering of the ICA relative to the CCA and, to a 
lesser extent, a low angle of the carotid bifurcation were associated with 
presence of cCAP. Our findings highlight the contribution of bifurcation 
geometry to plaque vulnerability.
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Background and aims: In symptomatic patients with carotid stenosis, 
(recurrent) stroke risk estimations are currently primarily based on the 
degree of stenosis and sex. Intraplaque hemorrhage (IPH) on carotid MRI 
is a strong and independent predictor for ipsilateral stroke, stronger than 
any clinical risk factor. We developed a novel clinical prediction model 
(IMPACT) incorporating MRI-based scoring of IPH.
Methods: We pooled data from 6 cohort studies with patients (n=801) 
with a recent (<6 months) TIA or minor stroke and a carotid plaque (>2 
mm). A Cox proportional hazards model was developed and internally 
validated using bootstrapping. The performance of the IMPACT score was 

compared to a Care As Usual (CAU) scenario based on degree of steno-
sis, sex, and the time since last event.
Results: The IMPACT model includes 6 predictors: age, sex, time since 
last event, classification of last event, degree of stenosis, and presence of 
IPH on MRI (Figure 1). Discrimination of the IMPACT score was good 
(C-statistic: 0.81; 95% CI: 0.78–0.87) after internal validation. The sensi-
tivity of the IMPACT score was much higher than CAU (78%; 95% CI: 
71-83% versus 66%; 95%CI: 64-71%), while maintaining a similar specific-
ity (68%; 95% CI: 65-71% versus 68%; 95% CI: 64-71%). Discrimination of 
high-risk individuals is improved when using the IMPACT score versus the 
CAU (Figure 2).
Conclusions: We demonstrate excellent predictive capability with the 
IMPACT score using only 6 parameters. The IMPACT score outperforms 
CAU when it comes to identifying individuals at risk of a recurrent stroke.
Disclosure of interest: No
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Background and aims: To depict remodeling of intracranial plaques 
(ICAD) and investigate if morphometric feature might predict stroke 
relapse or plaque progression.
Methods: We prospectively recruited patients within 4 weeks from 
strokes attributed to a 60-99% ICAD stenosis in 3-dimensional rotational 
angiography (3DRA). All patients had guideline-based medical therapy and 
risk factors monitored in 1, 3, 6 and 12 months. Follow-up 3DRA was 
performed at one year or strokes relapse. Primary outcome was ‘progres-
sive ICAD’, defined as: 1) relevant ischemic stroke or transient ischemic 
attack (TIA) relapse in the first year; or 2) plaque progression (i.e., >10% 
increase in luminal stenosis or new ulceration) in follow-up 3DRA.
Results: Among 90 ICAD patients (median age 61 years), 25 (27.8%) had 
primary outcome. Among the 17 patients (18.9%) who had ischemic 
stroke/TIA relapse, 15 occurred within 4 months from the index event 
(IQR 1- 4 months). Yet, none of these 17 patients had plaque progression 
found at stroke relapse. By 12 months, 8 patients (8.9%) had plaque pro-
gression without stroke/TIA relapse. Higher plaque thickness (adjusted 
OR=8.94; p=0.001 with 5,000 bootstrap samples), smaller angulation at 
upstream shoulder (0.97; 0.037) and maximum stenotic severity at the 
distal plaque end (3.89; 0.007) independently predicted the primary out-
come. A derivative 3-factor model was highly associated with the primary 
outcome (c-statistic 0.774). Patients with or without ‘progressive ICAD’ 
had comparable intensity of risk factor control.
Conclusions: Plaque thickness, upstream angulation and skewed plaque 
load to the distal end were associated with ICAD stroke recurrence and 
plaque progression.
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Background and aims: Patients with large artery atherosclerosis have 
the highest risk of recurrent event after stroke onset. However, the 

mechanism of how stroke leads to atherosclerotic plaque rupture and 
ischemia is largely unknown.
Methods: Rupture-prone plaques were induced by tandem stenosis liga-
tion (TS) of the RCCA in HFD-fed ApoE−/− mice. 4 weeks after TS, tran-
sient left MCA occlusion was conducted. Secondary brain lesions were 
detected by MRI scan and confirmed by histology. Morphological features 
of plaque and vascular inflammation were studied using histology, western 
blot and FACS. For investigating the inflammasome impact, caspase-1, 
AIM2 and NLRP3 inhibitors were administered systemically.
Results: Stroke leads to activation of the AIM2 inflammasome in vulner-
able atherosclerotic plaques via an increase of circulating cell-free DNA 
from the ischemic tissue. Enhanced morphological changes (more plaque 
macrophages and necrotic cores, less collagen) and plaque inflammation 
(elevated caspase-1 expression) post-stroke results in plaque destabiliza-
tion, finally leading to arterio-arterial embolism and recurrent stroke 
within days after the index stroke. We confirm key steps of plaque desta-
bilization also after experimental myocardial infarction and in carotid 
artery plaque samples from patients with acute stroke. Neutralization of 
cell-free DNA by DNase treatment or inhibition of inflammasome activa-
tion reduced the rate of stroke recurrence after experimental stroke.
Conclusions: Here we provide for the first time a mechanistic explana-
tion for high recurrence rate in atherosclerotic stroke. Stroke leads to 
exacerbated plaque inflammation and rupture by activation of the inflam-
masome. Inhibition of inflammasome could be a novel and potent therapy 
for preventing recurrent ischemic events.
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CAROTID PLAQUE SCORE FOR 
CARDIOVASCULAR RISK PREDICTION IN A 
MIDDLE-AGED COHORT FROM THE GENERAL 
POPULATION: THE AKERSHUS CARDIAC 
EXAMINATION 1950 STUDY
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Background and aims: We aimed to explore the predictive value of 
the carotid plaque score compared to the Systematic COronary Risk 
Evaluation (SCORE) 2 risk prediction algorithm, on stroke and major 
adverse cardiovascular events (MACE), as well as establish a prognostic 
cut-off for the carotid plaque score.
Methods: In the prospective Akershus Cardiac Examination 1950 birth 
cohort study, carotid plaque score was calculated at inclusion, 2012-2015. 
The largest plaque diameter in each extracranial segment of the carotid 
artery both sides was scored from 0-3 points. The sum of each segment 
provided the plaque score. The cohort was follow by linkage to national 
registries for stroke and MACE (nonfatal stroke, nonfatal myocardial 
infarction, and cardiovascular death) throughout 2020.
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Results: Carotid plaque score was available in 3650 (98.5%) of the par-
ticipants, with mean age at inclusion 63.9±0.64 years. Only 462 (12.7%) 
were free of plaque and the median plaque score was 2 (IQR 3). By the 
end of 2020, 42 (1.2%) subjects had experienced a stroke, and 145 (4.0%) 
a MACE. Carotid plaque score predicted stroke (HR 1.25, 95%CI 1.15-
1.36) and MACE (OR 1.21, 95%CI 1.14-1.27) after adjustment for 
SCORE2, and outperformed SCORE2 in predicting stroke (p=0.001). The 
best cut-off value for plaque score determined by receiver operator char-
acteristics area under the curve was ⩾4 with a PPV 3.1% and NPV 99.0%.
Conclusions: Carotid plaque score is a strong predictor of stroke and 
MACE and outperforms SCORE2. A cut-off score of ⩾4 seems to be 
suitable to discriminate high-risk subjects.
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POPULATION RISK FACTOR FOR SMALL 
VESSEL DISEASE OR HIGHLY PENETRANT 
MONOGENIC STROKE AND VASCULAR 
DEMENTIA: GENETIC RISK STRATIFICATION 
IN NOTCH3-ASSOCIATED SMALL VESSEL 
DISEASE

Julie W. Rutten*1, Remco Hack1, Minne N. Cerfontaine1,  
Mark Santcroos1, Anna Bersano2, Marco Düring3,4,  
Gido Gravesteijn1, Saskia Lesnik Oberstein1

1Leiden University Medical Center, Clinical Genetics, Leiden, Netherlands, 
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Background and aims: Pathogenic NOTCH3 variants have a population 
frequency of 1 in 300, affecting millions of people worldwide. The pheno-
type associated with pathogenic NOTCH3 variants ranges from early onset 
strokes and vascular dementia (CADASIL), to a much milder late onset 
small vessel disease. Here, we aimed to improve genetic risk stratification 
in NOTCH3 small vessel disease.
Methods: Individuals with NOTCH3 pathogenic variants were ascer-
tained from multiple CADASIL cohorts (total n=2574) and population 
databases (total n=1647). Based on the relative difference in NOTCH3 
variant frequency between CADASIL cohorts and the population, vari-
ants were classified as high, medium or low risk (HR, MR and LR). Small 
vessel disease neuroimaging markers (Peak Width of Skeletonized Mean 
Diffusivity, normalized white matter hyperintensity volume, lacune vol-
ume) and clinical outcomes (stroke and disability) were compared 
between the genetic risk categories using multiple linear, logistic and Cox 
regression models including cardiovascular risk factors.
Results: Genetic risk category was significantly associated with all neuro-
imaging and clinical outcome measures and was the most important dis-
ease modifier, followed by hypertension and male sex. HR-individuals had 
a 10-fold higher stroke risk than LR-individuals (95%CI:5.46 – 21.37). 
Community dwelling individuals with HR-variants had a similar stroke risk 
as individuals from CADASIL pedigrees with MR-variants.
Conclusions: Stratification of NOTCH3 variants into high medium and 
low risk leads to improved individualized disease prediction in indi-
viduals in whom a NOTCH3 pathogenic variant is identified, either in a 
CADASIL- familial setting or as chance finding in diagnostic whole 
exome sequencing.
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VASCULAR NOTCH3 AGGREGATION IN SKIN 
AS AN EARLY BIOMARKER FOR NOTCH3-
SMALL VESSEL DISEASE: ASSOCIATION 
WITH GENETIC RISK CATEGORY AND WHITE 
MATTER MICROSTRUCTURAL DAMAGE

Minne N. Cerfontaine*1, Gido Gravesteijn1, Remco J. Hack1, 
Remco van Doorn2, Kyra L. Dijkstra3, Julie W. Rutten1,  
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Background and aims: NOTCH3-small vessel disease (NOTCH3-SVD) 
is a cerebral microvascular aggregopathy caused by NOTCH3-cysteine 
altering variants, with CADASIL at the severe end of the spectrum. 
NOTCH3-SVD severity is primarily driven by NOTCH3 variant position 
classified as high-, medium- or low risk (HR, MR, LR) for developing 
severe disease. The focus of pre-clinical therapy development is reducing 
the rate of NOTCH3 aggregation. Clinical trials can benefit from biologi-
cally relevant biomarkers for analyzing target engagement. Here, we aim 
to investigate whether NOTCH3 aggregation load in skin vessels is associ-
ated with relevant neuroimaging outcomes.
Methods: Skin biopsies were taken from 176 NOTCH3-SVD patients 
enrolled in DiViNAS, a prospective cohort study. The NOTCH3 score 
was calculated by dividing the area with positive NOTCH3 immunostain-
ing by the total vascular surface area. Multiple linear regression was used 
to investigate the relationship between NOTCH3 score, variant position 
and MRI markers (normalized White Matter Hyperintensity Volume 
(nWMHv); normalized Lacune Volume (nLV); Peak Width of the 
Skeletonized Mean Diffusivity (PSMD)), after correction for age, sex and 
cardiovascular risk factors.



Abstracts 55

Results: The mean NOTCH3 score was higher in patients with HR vari-
ants (n=99) than MR variants (n=77) (P=1.2×10-9). Higher NOTCH3 
scores were associated with higher nWMHv (P=5.1×10-11), nLV 
(P=3.1×10-4) and PSMD (P=6.0×10-9). After stratifying for genetic risk 
category, NOTCH3 score was associated with nWMHv (P=8.5×10-4) and 
PSMD (P=0.0043), but not with nLV.
Conclusions: Higher NOTCH3 aggregation load in skin vessels is associ-
ated with a higher burden of MRI SVD markers, including PSMD, even 
after correction for genetic risk category.
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WHITE MATTER HYPERINTENSITIES 
ARE ASSOCIATED WITH CEREBRAL 
PULSATILITY WHICH REFLECTED 
VASCULAR AGING, IN CONTRAST TO 
IMPAIRED CEREBROVASCULAR REACTIVITY 
REFLECTING DISEASE SEVERITY: OxHARP 
TRIAL BASELINE RESULTS
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1University of Oxford, Wolfson Centre for Prevention of Stroke and Dementia, 
Department of Clinical Neurosciences, Oxford, United Kingdom

Background and aims: OxHARP is testing effects of phosphodiester-
ase inhibition on cerebral pulsatility (gPI) and cerebrovascular reactivity 
(CVR) in patients with mild-moderate white matter hyperintensities 
(WMH). We determined potential pathophysiological differences 
between gPI and CVR through baseline associations with WMH.
Methods: OxHARP (NCT03855332) was a double-blind, randomised, 
placebo-controlled, crossover trial of phosphodiesterase inhibitors in 
patients with mild-moderate WMH (Fazekas ⩽4) and lacunar or crypto-
genic TIA/stroke. Middle cerebral artery TCD endpoints included 
Gosling’s pulsatility index (gPI) and mean velocity change to inhaled 6% 
CO2 (CVR). WMH were classified as mild, moderate or moderately 
severe (Fazekas/modified Blennow scores), and by WMH-volume in the 
MRI-substudy (BIANCA-FSL). Associations were determined by linear 
and ordinal regression, with or without adjustment for age and gender.
Results: In 75/75 patients at randomisation (median 70 years, 79% male), 
WMH-severity was associated with gPI (p=0.006) and reduced CVR 
(p=0.03). gPI was strongly associated with age (r2=0.46, p<0.001), arterial 
stiffness (r2=0.05, p=0.03) and aortic pulse pressure (r2=0.22, p<0.001), 
with no association with WMH after adjustment for age and gender 
(p=0.28). In contrast, CVR was not associated with age (p=0.23) or stiff-
ness (p=0.18), but remained associated with WMH after adjustment 
(p=0.02). In 57 patients, unadjusted WMH-volume was associated with 
gPI (p=0.012) and CVR (p=0.016).
Conclusions: Whilst WMH are associated with pulsatility and reactivity, 
gPI reflected vascular aging whilst CVR only reflected disease severity, 
implying different systemic versus local physiological mechanisms in 
WMH. However, the direction of causation can only be assessed through 
randomised treatment effects.
Funding: Wellcome CRCDF:206589_Z_17_Z
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REGIONAL CORTICAL THINNING, 
DEMYELINATION, AND IRON LOSS RELATED 
TO WHITE MATTER HYPERINTENSITIES IN 
CEREBRAL SMALL VESSEL DISEASE
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Background and aims: To determine the association between white 
matter hyperintensities (WMH) and cortical thickness, and the tissue 
composition changes in the WMH-connected cortical regions in small 
vessel disease (SVD).
Methods: We included 213 SVD participants (median age 73 years, 
44.6% women) who underwent multimodal neuroimaging scans and  
cognitive assessment (i.e., processing speed, executive function, and 
memory). We identified the WMH-connected cortical regions using 
probabilistic tractography starting from WMH at three connectivity levels 
(low, medium, and high, Figure 1). We calculated the cortical thickness, 
myelin and iron using T1-weighted, quantitative R1, R2*, and susceptibility 
maps. We used diffusion-weighted imaging to estimate the mean diffusiv-
ity (MD) of the connecting white matter tracts.
Results: We found that cortical thickness, R1, R2* and susceptibility 
values in the WMH-connected regions were significantly lower than in 
the WMH-unconnected regions (p-corrected<0.001); higher MD of the 
connecting white matter tracts were related to lower thickness, R1, R2* 
and susceptibility values of WMH-connected cortical regions at high 
connectivity level (p-corrected⩽0.001, Figure 2); slower processing 
speed were related to lower cortical thickness, R1, R2*, and susceptibil-
ity values of the WMH-connected regions at high connectivity level 
(p-corrected<0.050).

Figure 1. Study design and methods.
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Conclusions: Damage of white matter tracts passing through WMH is 
related to regional cortical thinning, and tissue composition changes, 
mostly likely demyelination and iron loss, and these cortical changes con-
tribute to processing speed dysfunction in SVD.
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VISIT-TO-VISIT BLOOD PRESSURE 
VARIABILITY AND PROGRESSION OF WHITE 
MATTER HYPERINTENSITIES OVER 14 YEARS
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Background and aims: There is evidence that blood pressure variabil-
ity (BPV) is associated with cerebral small vessel disease (SVD) and may 
therefore increase the risk of stroke and dementia. It remains unclear if 
BPV is associated with SVD progression over years. We examined 
whether visit-to-visit BPV is associated with White Matter Hyperintensity 
(WMH) progression over 14 years and MRI markers after 14 years.
Methods: We included participants with SVD from the Radboud 
University Nijmegen Diffusion tensor Magnetic resonance imaging 
Cohort (RUNDMC) who underwent baseline assessment in 2006 and 
follow-up in 2011, 2015 and 2020. BPV was calculated as coefficient of 
variation of BP at all visits. Association between WMH progression rates 
over 14 years and BPV was examined using linear-mixed effects model. 
Regression models were used to examine association between BPV and 
MRI markers at final visit in participants.
Results: A total of 199 participants (60.5 SD 6.6 years) who underwent 
four MRI scans and blood pressure measurements were included, with 
mean follow-up of 13.7 (SD 0.5) years. Systolic BPV was associated with 
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higher progression of WMH (β=0.013, 95%CI 0.005–0.022) and higher 
risk of incident lacunes (OR:1.10, 95%CI 1.01-1.21). There was no  
association between systolic BPV and grey and white matter volumes, 
Peak Skeleton of Mean Diffusivity (PSMD) or microbleed count after  
13.7 years.
Conclusions: Visit-to-visit systolic BPV is associated with increased pro-
gression of WMH volumes and higher risk of incident lacunes over 14 
years in participants with SVD. Future studies are needed to examine 
causality of this association.
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BLOOD FLOW BY TISSUE TYPE IN SMALL 
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Background and aims: Progression of small vessel disease may be caus-
ally associated with endothelial dysfunction. Low-frequency oscillations 
(LFOs) in cerebral blood flow may provide a practical index of local and 
systemic endothelial function and autonomic control. We investigated dif-
ferences in the frequency and tissue-specificity of LFOs in >40,000 rsMRI 
scans in UK Biobank by severity of white matter hyperintensities (WMH).
Methods: Resting-state BOLD-fMRI time series were motion-corrected, 
de-meaned, robustly normalised, segmented, and the power spectra 
derived (FSL). LFOs were measured as total amplitude (ALFF) from 0.05-
0.1 Hz and 0.1-0.15 Hz (AFNI). WMH-load was the logarithm of WMH 
volume on FLAIR (FSL-BIANCA). Associations with WMH-load were 
determined by linear models, with and without adjustment for age, sex, 
and cardiovascular risk factors, with voxel-wise differences between high 
and low WMH-load quartiles in standard space (MNI152).

Results: In 41,380 participants (47% women; mean 55 years), LFO ampli-
tudes at 0.1-0.15 Hz were greater in the highest versus lowest WMH 
quartile (p<0.005) in both white and grey matter and in large blood ves-
sels (Figure 1). In contrast, LFOs in the 0.05-0.1 Hz range in grey matter 
were greater in the lowest WMH quartile (p<0.005). This was consistent 
with voxel-wise comparisons (Figure 2).
Conclusions: White matter LFOs were greater in patients with larger 
WMH-load, implying reduced compensation for fluctuations in systemic 
blood flow. However, in grey matter, LFOs below 0.1 Hz were significantly 
reduced, potentially reflecting local endothelial dysfunction affecting cer-
ebral blood flow.
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ASSOCIATION BETWEEN ARTERIAL 
TORTUOSITY AND EARLY NEUROLOGICAL 
DETERIORATION IN LENTICULOSTRIATE 
ARTERY TERRITORY INFARCTION
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Background and aims: Early neurological deterioration (END) in 
patients with lenticulostriate artery (LSA) infarction is associated with 
perforating artery hypoperfusion. As middle cerebral artery (MCA) tor-
tuosity alters hemodynamics, we investigated the association between 
MCA tortuosity and END in patients with LSA infarction.
Methods: We reviewed patients with acute (< 7 d after stroke onset) 
LSA territory infarction, without significant stenosis. END was defined as 
an increase of ⩾2 or ⩾1 in the National Institutes of Health Stroke Scale 
(NIHSS) total or motor score, respectively, within the first 72 h. The 
MCA tortuosity index (actual length/straight length) was measured. 
Stroke mechanisms were categorized based on diffusion-weighted imaging 
lesions: branch atheromatous disease (BAD) and lipohyalinotic degenera-
tion (LD), which were defined as lesions >10 mm and smaller lesions 
respectively.
Results: END occurred in 104/390 (26.7%) patients. A high MCA tortu-
osity index (adjusted odds ratio [aOR]=10.63, 95% confidence interval 
[CI] 2.565–44.079; p=0.001) was independently associated with END. In 
patients with BAD, a high initial NIHSS score (aOR = 1.40, 95% CI 1.032–
1.886; p=0.031) and presence of parental artery disease (stenosis<50% 
diameter reduction; aOR=10.38, 95% CI 1.854–58.078; p=0.008) were 
independently associated with END. In patients with LD, high MCA tortu-
osity (aOR=41.78, 95% CI 7.369–237.04; p<0.001) was independently 
associated with END.
Conclusions: High MCA tortuosity might be associated with END in 
patients with LSA infarction, particularly in those with LD. The mecha-
nism causing END in patients with LD and BAD may differ.
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Background and aims: Perivascular spaces (PVS) occur in small vessel 
disease (SVD) but their relation to SVD type, severity and vascular dys-
function is unknown. Sporadic SVD prevalence increases with age, while 
cerebral autosomal dominant arteriopathy with subcortical infarcts and 
leukoencephalopathy (CADASIL) affects younger individuals. We assessed 
associations between PVS and vascular dysfunction metrics.
Methods: We recruited patients with sporadic SVD or CADASIL in 3 
centres, acquired clinical data and 3T MRI to assess structural SVD mark-
ers, cerebrovascular reactivity (CVR), blood brain barrier (BBB) function 
and intracranial vascular pulsatility (https://harness-neuroimaging.org/
investigate-svds). We analysed MRI centrally including PVS visual scores, 
CVR, BBB leakage and pulsatility index (PI). We ran linear regression 
models with log-transformed total PVS score as outcome, with vascular 
risk factors (VRFs: age, smoking status, blood pressure (BP) variability), 
SVD type, CVR, BBB leakage and mean diffusivity in normal-appearing 
white matter (NAWM) and venous PI as predictors.
Results: We recruited 77 patients (mean 59.5 years), 45 (58%) sporadic 
(64.2 years) and 32 (41%) CADASIL (52.9 years). PVS score were higher 
in patients who were older (B=0.00541, 95%CI=0.00102,0.00981, 
p=0.017), current/ex-smokers (B=0.0965, 95%CI=0.0156,0.177, p=0.020), 
had CADASIL (B=0.138, 95%CI=0.0309,0.245, p=0.012), with a tendency 
to higher BBB leakage (B=0.036, 95%CI=-0.010,0.082, p=0.12), lower 
venous PI (B=-0.189, 95%CI=-0.495,0.117, p=0.22) and lower CVR (B=-
0.17, 95%CI=-1.43,1.10, p=0.79).
Conclusions: In adjusted analyses, patients with more PVS had worse VRFs 
and worse SVD (CADASIL). Additionally, increased PVS may be a marker of 
worse vascular dysfunction, and perhaps impaired glymphatic clearance.

Disclosure of interest: No

Figure 1. Adjusted log10 total PVS score versus vascular dysfunction measures.

https://harness-neuroimaging.org/investigate-svds
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Background and aims: Stroke survivors are at increased risk of both 
physical and cognitive impairment . As a result, they are likely to require 
input from social services. However, the European-wide financial impact 
of long-term social care required by patients with stroke is poorly 
understood.
Methods: We used data from waves 1 to 8 of the Survey of Health, 
Ageing and Retirement in Europe (SHARE) to assess the likelihood of 
institutionalization into a nursing/residential care home across all 27 
countries in the EU. Logistic regressions were adjusted for age, sex, pres-
ence of other comorbidities, and country of residence, using Estonia 
(largest group) as the reference case. Using these results we extrapolated 
across Europe to quantify the economic impact of long-term institution-
alization directly attributable to stroke.
Results: Among 73,286 European patients (mean age: 70 years, SD 10; 
41,511 females), 3,635 (5%) had a history of stroke. Patients with stroke 
were more likely to be institutionalized (OR=2.43, 95%:2.05-2.88;p<0.001), 
but not those with CHD (OR=0.99, 0.85-1.15,p=0.88). Patients in Belgium 
were the most likely to be institutionalized (OR=2.33,p<0.001), whereas 
those in Greece the least (OR=0.07,p<0.001). Extrapolating across the 
EU, 256,000 people are currently institutionalized in long-term care 
directly attributable to stroke. In 2021, this resulted in annual care costs of 
€7.45 billion.
Conclusions: Across Europe, stroke is a major predictor of insitutito-
nalisation, even after adjusting for age and comorbidities, placing a sub-
stantial economic burden on under-resourced European social care 
budgets. Better stroke prevention or improving stroke outcomes will 
therefore lead to substantial savings.
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Background and aims: The World Stroke Organisation Guideline 
committee was tasked to update its 2014 guidance for stroke.
Methods: We systematically review the literature to identify stroke 
guidelines (excluding primary stroke prevention and subarachnoid haem-
orrhage) since 1st January 2011, evaluated quality (AGREE II), tabulated 
strong recommendations, and judged applicability according to stroke 
care available (minimal, essential, advanced).
Results: Searches identified 15400 titles, 911 texts were retrieved, 203 
publications scrutinized by the three subgroups (acute, secondary preven-
tion, rehabilitation), and recommendations extracted from most recent 
version of relevant guidelines. For acute treatment, there were more 
guidelines about ischaemic stroke than intracerebral haemorrhage; rec-
ommendations addressed pre-hospital, emergency, and acute hospital 
care. Strong recommendations were made for reperfusion therapies for 
acute ischaemic stroke. For secondary prevention, strong recommenda-
tions included establishing aetiological diagnosis, management of hyper-
tension, weight, diabetes, lipids, lifestyle modification; and for ischaemic 
stroke: management of atrial fibrillation, valvular heart disease, left  
ventricular and atrial thrombi, patent foramen ovale, atherosclerotic 
extracranial large vessel disease, intracranial atherosclerotic disease, 
antithrombotics in non-cardioembolic stroke. For rehabilitation there 
were strong recommendations for organized stroke unit care, multidisci-
plinary rehabilitation, task specific training, fitness training, and specific 
interventions for post-stroke impairments.
Most recommendations were from high income countries, and most did 
not consider comorbidity, resource implications and implementation. 
Patient and public involvement was limited.
Conclusions: There was extensive repetition and redundancy in guide-
line recommendations. Future guidelines groups should consider closer 
collaboration to improve efficiency, include more people with lived expe-
rience in the development process, consider comorbidity, and advise on 
implementation.
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Background and aims: The second European Carotid Surgery Trial 
(ECST-2) randomized patients with carotid artery stenosis ⩾50% at low 
or intermediate risk of recurrent stroke between optimized medical ther-
apy (OMT) or OMT plus revascularisation. This sub study aims to assess 
cost-effectiveness of OMT alone when compared to OMT plus revascu-
larisation with regard to two-year follow-up in the Dutch domain.
Methods: A Markov model was created in which modified Rankin Scales 
(mRS) were used as separate health states. Costs were calculated by 
questionnaires used in ECST-2 in the Dutch domain and were comple-
mented with MRCLEAN-study data. EQ5D questionnaires were used to 
determine quality of life. Transition probabilities were calculated using 
mRS outcomes of ECST-2 obtained at 30 days, one year and 2-year fol-
low-up. Incremental cost-effectiveness ratio (ICER), Tornado diagram and 
cost-effectiveness probabilities were calculated. A budget impact analysis 
for the Dutch domain was performed.
Results: OMT alone was cost-effective with a probability of 64% with an 
ICER of - €38,326.45, compared to OMT plus revascularisation. Tornado 
diagrams showed highest influence on cost-effectiveness for cost of the 
mRS 0-2 groups in both study arms. The impact on budget was € 
1,069,600 per year.
Conclusions: OMT alone is cost-effective when compared to OMT plus 
revascularisation when analysed using two-year data. The Markov model 
showed substantial costs that could be saved in the Netherlands and less 
surgical procedures could be done in the low to intermediate risk group 
of carotid stenosis patients. Further five-year follow-up data is required to 
confirm these findings.
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PROBABILITY MODEL FOR PRE-HOSPITAL 
STROKE TRANSPORT USING THE RACE-CAT 
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Background and aims: Common transport paradigms for patients with 
suspected large vessel occlusion include drip and ship [transport to a 
closer centre for thrombolysis and secondary transfer for endovascular 
therapy (EVT)] or mothership (direct transport to an EVT centre). 
Holodinsky et al developed a conditional probability model to determine 
which method yields best patient outcomes based on hospital and pre-
hospital factors. These transport methods were compared in the RACE-
CAT trial. We use data from the RACE-CAT trial to validate the model.
Methods: Utilizing a custom-built software the region of Catalonia, 
Spain was mapped. The region was divided into 1x1km sections repre-
senting the possible pick-up location of a patient. Using median hospital 
work-flow metrics and treatment rates from the RACE-CAT trial the 
model was applied to the region and the best transport option predicted 
for each grid. Each patient enrolled in the RACE-CAT trial was mapped 
along with the randomization allocation. The model output was com-
pared to the RACE-CAT results.
Results: In most of the region there was virtually no difference in mod-
elled patient outcomes between drip and ship and mothership (difference 
in probability of excellent outcome <0.01) (Figure 1). In two areas fur-
thest from EVT centres, drip and ship was preferred. This is consistent 

with the overall finding of the RACE-CAT trial of no significant difference 
in 90-day mRS between mothership and drip and ship groups (aOR 1.05; 
95%CI 0.86 – 1.27).
Conclusions: These data from the RACE-CAT trial provide external 
validation of the previously published model for stroke transport.
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DOES MEETING PERFORMANCE TARGETS 
IN HYPERACUTE STROKE CARE TRANSLATE 
INTO GOOD PATIENT OUTCOMES? 
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Background and aims: In the UK, the stroke clinical pathway and qual-
ity of care delivered are audited by the Sentinel Stroke National Audit 
Programme (SSNAP). We assessed whether meeting the expected 
national SSNAP hyperacute care targets is associated with better clinician 
or patient-reported outcome measures (PROMs) 6-months after stroke.
Methods: This retrospective study included patients with stroke admit-
ted to University College London Hospitals between 01 November 2018 
and 31 October 2019. We used the modified Rankin Scale (mRS) and the 
patient-reported Stroke Impact Scale 3.0 (SIS-3.0) to measure outcomes 
at 6-months and performed multivariable regression analysis to identify 
associations between meeting SSNAP targets and good outcomes.
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Results: 1135 patients were included (median age 74 (IQR61-84), 81% with 
ischaemic stroke and 54.5% males). Stroke unit admission within 4 hours 
was associated with higher activities of daily living (ADL) OR-5.34 
(95%CI:0.76-9.92), mobility OR-4.32 (95%CI:0.35-8.29), and physical domain 
OR-4.44 (95%CI:0.33-8.54) scores on the SIS-3.0 scale. Brain imaging within 
an hour and swallow screening within four hours of admission were associ-
ated with higher physical domain OR-4.7 (95%CI:0.80-8.60) and social par-
ticipation OR-6.07 (95%CI:1.19-11.68) scores, respectively. Meeting time to 
therapy assessments was associated with increased scores for ADL, mobility, 
communication, and subjective memory. No significant association between 
meeting SSNAP targets and mRS scores was identified.
Conclusions: Achieving SSNAP targets is associated with better PROMs 
but not the mRS. These findings suggest that the quality of hyperacute 
stroke care is important in maximising patient-reported health outcomes 
but may not influence outcomes as measured by the mRS.
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ACUTE REPERFUSION THERAPY IN LATE 
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WORLD NATIONWIDE DATA FROM THE 
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Background and aims: Trials have shown that acute ischemic stroke 
(AIS) patients could benefit from treatment with intravenous thromboly-
sis (IVT) and endovascular thrombectomy (EVT) beyond 4.5, respectively, 
6 hours after symptom onset. This study aims to assess rates, character-
istics and outcomes of patients treated in these late windows in daily clini-
cal practice in the Netherlands.
Methods: All consecutive AIS-patients (⩾18 years old) presented in 
Dutch hospitals between 2020-2021 were included (2022 data will be 
presented at ESOC). Late-window patients (LWP) were compared to 
early-window patients. Patients were considered to be LWP if they were 
treated ⩾4.5 hours (IVT) or ⩾6 hours (EVT) after symptom onset or 
last-seen-well (LSW), or if they had a wake-up stroke.
Results: In total, 12,484 patients treated with IVT were included, of 
whom 614 were LWP (median onset/LSW-to-door time 6.4 hours). LWP 
had longer median door-to-needle times (45 vs. 26 minutes, p<0.01) and 
a trend towards worse outcomes at three months (mRS 0-2 56.3% vs. 
60.8%, p 0.05). In total, 4,286 patients treated with EVT were included, of 
whom 1,082 were LWP (median onset/LSW-to-door 10.4 hours). LWP 
had longer median door-to-groin times (63 vs. 46 minutes, p <0.01) and 
worse outcomes (mRS 0-2 35.5% vs. 40.9%, p <0.01). Figure 1 shows 
treatment numbers per year.
Conclusions: Patients were more often treated with IVT and EVT in 
2021 compared to 2020, in total and in late windows. LWP have longer 
median door-to-treatment times and (a trend towards) worse functional 
outcomes at three months.
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SMOKING CESSATION AND DEATH OR 
RECURRENCE OF CARDIOVASCULAR 
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Background and aims: About 50% of patients continue to smoke 
after stroke and other cardiovascular events. We aimed to assess 1) the 
effect of telephone-based advice by a nurse on long-term smoking cessa-
tion and 2) association between early smoking cessation and long-term 
prognosis.
Methods: The NAILED trial included patients with stroke/TIA/acute 
coronary syndrome at Östersund Hospital during 2010-2014. Participants 
were randomized to nurse-based, telephone follow-up (intervention) or 
usual care (control) and followed until 31-dec-2017. The intervention 
consisted of yearly assessment of modifiable risk factors and lifestyle con-
sultation including advice to quit smoking. Participants that reported cur-
rent smoking during hospitalization and were alive at 1 month when the 
intervention began were included in this sub study (n=313). We used 
chi2-test to compared self-reported smoking cessation at the last follow-
up. Association between smoking cessation and 1) recurrence of major 
cardiovascular events, MACE (stroke, myocardial infarction, cardiac revas-
cularization, cardiovascular death), and 2) all-cause mortality was ana-
lyzed using Kaplan-Meier survival analysis with log rank test.
Results: After a mean follow-up of 4.2 years, 165 participants reported 
non-smoking, 50.3 % and 55.2 % in the intervention and control group 
(p=0.387), respectively. Of these, 79.4 % had stopped smoking within 1 
month after discharge. A MACE occurred in 72 participants and 59 par-
ticipants died. Smoking cessation within 1 month was associated with 
lower incidence of MACE (p=0.039) and lower all-cause mortality 
(p=0.004).
Conclusions: Yearly consultation with a nurse did not improve long-
term smoking cessation after stroke/TIA/ACS. Continued smoking past 1 
month was associated with worse prognosis.
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HOW DOES A CANCER DIAGNOSIS IN THE 
YEAR PRECEDING STROKE ADMISSION 
AFFECT STROKE CARE AND OUTCOMES?
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Background and aims: Stroke and cancer are leading causes of death 
worldwide. There is currently limited information on how best to treat 
patients with both diseases and how cancer affects outcomes following 
stroke.

Methods: Patients with a first-ever stroke in Scotland between 2011-
2018 were included through data linkage of the Scottish Stroke Care 
Audit, Scottish Cancer Registry, and death certification data. Two study 
cohorts were generated: 1) stroke only, and 2) stroke with cancer diag-
nosed in the year prior to or at stroke admission. Main outcomes were 
receipt of a stroke care bundle, 30-day discharge, and one-year 
survival.
Results: 55365 first-ever stroke patients from 2011 to 2018 were 
included in the study: those with stroke only (n=53345, median age 73 
[IQR 62-82], 50.3% female) and those with cancer and stroke (n=2020, 
median age 76 [IQR 68-82], 47.7% female). The five most common cancer 
types were lung (20.9%); melanoma (18.5%); colon (10.9%); prostate 
(6.2%); breast (6.1%). After adjustment for age, sex, and stroke severity, 
outcomes for those with cancer and stroke compared to those with 
stroke only were: stroke care bundle [OR 0.95 (95% CI 0.86-1.04)]; dis-
charge to patients’ usual residence by 30 days [OR 0.70 (95% CI 0.63-
0.78)]; one-year hazard for death from stroke admission [HR 2.69 (95% CI 
2.53-2.86)].
Conclusions: Stroke patients with a cancer diagnosis were not disadvan-
taged in terms of receiving a stroke care bundle but were less likely to be 
discharged within 30 days and were at greater risk of dying in the year 
following stroke.
Disclosure of interest: No
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Background and aims: While monogenic stroke due to NOTCH3 
(CADASIL), autosomal dominant HTRA1 and COL4A1/2 are rare (eg 
4/100,000 for CADASIL), similar pathogenic variants in the underlying 
genes are commoner than expected in community populations (eg 1/800 
for CADASIL). We investigated whether these variants were associated 
with neuroimaging features of cerebral small vessel disease (cSVD).
Methods: HTRA1 and COL4A1/2 variants reported in familial cSVD 
patients were examined for pathogenicity using the ACMG guidelines. 
These pathogenic variants, along with the established cystine-changing 
NOTCH3 variants, were identified in UK Biobank participants with whole-
exome sequencing and MRI. Lacunar infarcts (LI), cerebral microbleeds 
(CMBs), and white matter hyperintensities (WMH) were compared 
between variants carriers and 1:3 matched controls. Linear regression 
models were fitted adjusting for age, ethnicity, sex, sequencing batch, and 
genetic principal components.
Results: Of 38,332 participants, we identified 92 NOTCH3, 44 HTRA1, 
and 28 COL4A1/2 variant carriers. NOTCH3 variants presented higher LI 
count (standardised difference: 0.58, 95%CI:0.33-0.83), CMB count 
(0.43, 95%CI:0.17-0.68) and WMH severity (0.51, 95%CI:0.29-0.73). 
HTRA1 variants were associated with higher LI count (1.03, 95%CI:0.67-
1.38) and WMH severity (0.44, 95%CI:0.11-0.76). COL4A1/2 variants 
were not associated with CMBs (-0.04, 95%CI:−0.48-0.40) or WMH 
(0.21, 95%CI:−0.14-0.57). NOTCH3 variant carriers had a similar WMH 
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distribution to clinical CADASIL with involvement of the anterior tem-
poral pole and external capsule.
Conclusions: The same NOTCH3 and HTRA1 variants which cause clini-
cal familial disease are associated with MRI features of cSVD in commu-
nity populations. This suggests monogenic stroke variants contribute to 
cSVD burden in the general population.
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Background and aims: To explore the risk for a lifetime or early 
onset of cardiovascular diseases and diseases within or beyond the cir-
culatory system observed in rare variant(RV) carriers of seven well-
characterized monogenic cerebral small vessel disease (CSVD) risk 
genes (COL4A1, COL4A2, NOTCH3, HTRA1, TREX1, CTC1, and GLA) using 
a genotype-first approach within a hospital system population-based 
biobank cohort.
Methods: MyCode participants with sequenced exomes were tempo-
rally split into discovery (n=92,445) and replication (n=81,130) cohorts. 
A workflow was created to prioritize potentially pathogenic variants. 
The number of participants in both discovery and replication cohorts 
was 2738/5490 and 1695/3410 for carriers and matched noncarriers, 
respectively.
Results: Most of the RVs identified were in a heterozygous form and dis-
proportionately present in participants with African ancestry. Carriers 
showed an increased risk for early signs and symptoms of cerebrovascu-
lar disease(Figure 1). Multivariate Cox regression model showed 
NOTCH3(European), TREX1(European), and COL4A1/A2(African) were 
associated with ischemic stroke (HRearlyonset=1.378[1.01-1.881], p=0.043; 
HRearlyonset=1.784[1.119-2.843], p=0.015; HRlifetime=2.032[1.065-3.875], 
p=0.031, respectively). Unlike COL4A1/A2(African), the effect for 
NOTCH3(European) or TREX1(European) was predominantly from either 
discovery or replication cohort(HRearlyonset=2.175[1.391-3.403], p=0.001 for 
NOTCH3; HRearlyonset = 4.006[1.797-8.931], p=0.001 for TREX1). Circulatory 
diseases were overrepresented in both cohorts with an early-onset of car-
diovascular phenotypes irrespective of race. Sex-dependent effect for cer-
ebrovascular disease risk was detectable in NOTCH3 (pinteraction=0.04 for 
Carrier*Female term).
Conclusions: Carriers for monogenic CSVD risk genes demonstrated 
the increased risk for the lifetime or early onset of cerebrovascular dis-
ease and diseases within or beyond the circulatory system, some of which 
in a race- and sex-dependent manner.
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CARRIERS OF RARE DAMAGING CCR2 
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Background and aims: The CCL2/CCR2 axis governs monocyte traf-
ficking and recruitment to atherosclerotic lesions. Pharmacological inhibi-
tion of CCR2 in mice protects against atherosclerosis. Whether 
pharmacological targeting of CCR2 would be atheroprotective in humans 
remains unknown.
Methods: Using whole-exome-sequencing data from 454,775 UKB par-
ticipants, we searched for predicted loss-of-function (pLoF) or damaging 
missense variants within CCR2. We prioritized variants associated with 
lower monocyte count (MC, p<0.05) and tested associations with vascu-
lar risk factors and risk of atherosclerotic disease. The results were repli-
cated in three independent biobanks and the functional consequences of 
the most frequent variant were experimentally validated.
Results: We identified 45 pLOF/damaging missense variants in CCR2. In a 
burden test using these variants, we found associations with lower MC and 
risk of myocardial infarction (MI; OR: 0.60, 95%CI: 0.40-0.90). Four of the 
variants were nominally associated with lower MC and showed an associa-
tion with lower risk of MI and other atherosclerotic diseases. Experimentally, 
cells transfected with the most frequent CCR2 variant (M249K, frequency: 
0.14%) showed a profound reduction in response to CCL2 (cAMP assay). 
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This variant was associated with lower MC while showing no association 
with vascular risk factors. Findings were replicated in samples from other 
biobanks (N=1,000,000) showing reductions in risk of MI (MI: OR: 0.61, 
95%CI: 0.44-0.86; with similar results for ischemic stroke).
Conclusions: Heterozygote carriers of damaging CCR2 variants have a 
lower lifetime risk of atherosclerotic disease. Together with previous evi-
dence from experimental and epidemiological studies, our findings high-
light the translational potential of targeting CCR2 for atheroprotection.
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Background and aims: Little is known about the genetic architecture 
of lacunar stroke (LS) risk, and the known loci do not explain the overall 
complexity of the disease. We sought to identify sex specific loci that help 
explain the mechanistic of LS.
Methods: We included 288 MRI-confirmed LS, and 5,589 non-stroke 
controls with genetic data available. Single variant analyses were per-
formed using GCTA using the additive model adjusted by age, sex and the 
first ten genetics principal components. Then we performed the same 
analysis stratifying by sex to investigate potential loci. Significant threshold 
was stablished at p<5x10-8. Gene-based analysis were performed using 



Abstracts 67

MAGMA. Replication was explored in MEGASTROKE and GIGASTROKE 
cohorts for LS in European population. In silico proteomic analysis was 
performed on whole blood from the INTERVAL cohort (3,301 individu-
als) for the replicated variants.
Results: We identified one locus in chromosome 5 in both sexes analysis, 
rs59970332-T (p=1.99x10-8;beta(standard error)=0.08(0.01)), prioritised 
gene CTNND2, with the strongest association in male analysis 
(p=5.19x10-8). In females, we identified a private a locus in chromosome 
8, rs146966463-C (p=6.60x10-9;beta(standard error)=0.08(0.01)), priori-
tised gene FGFR1. Pathways’ analyses revealed the involvement of differ-
ent interleukins, as well as amyloid clearance of the brain as potential 
players of this genetic susceptibility.
Conclusions: We found two novel loci associated with LS risk in the first 
stratified by sex analysis in this phenotype. We identified CTNND2 and 
FGFR1 as promising genes associated with LS risk. Further analyses are 
warranted to understand the role of these two genes in the disease.
Disclosure of interest: No
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GENETIC VARIATION SUPPORTS A CAUSAL 
EFFECT OF VALPROATE FOR PREVENTION 
OF ISCHEMIC STROKE

Ernst Mayerhofer*1,2,3, Livia Parodi1,2,3,4, Kaavya Narasimhalu1,2,3,  
Andreas Harloff5, Marios Georgakis1,2,6, Jonathan Rosand1,2,3, 
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for Brain Health, Boston, United States, 4Brigham and Women's Hospital, 
Department of Neurology, Boston, United States, 5Freiburg University Hospital 
- Neurology and Neurophysiology, Neurologie und Neurophysiologie, Freiburg 
im Breisgau, Germany, 6University Hospital, Ludwig-Maximilians-University 
(LMU) Munich, Institute for Stroke and Dementia Research, München, 
Germany

Background and aims: Valproate is a candidate for ischemic stroke (IS) 
prevention due to its inhibition of histone deacetylase. Although val-
proate use is associated with decreased IS risk in observational studies, 
confounding by indication precludes causal conclusions. To overcome this 
limitation, we applied Mendelian randomization to determine whether 
among valproate users genetic variants that influence clinical response 
associate with incident IS.
Methods: A genetic score for valproate seizure response, derived from 
genome-wide association data from the EpiPGX consortium, was tested 
for association with incident IS among valproate users in the UK Biobank.
Results: Among 2,351 valproate users (mean 56 years, 54% females), 58 
IS occurred over a median 12-year follow-up. A higher genetic score was 
associated with an increased effect of valproate dose on serum valproate 
levels (+0.4 mcg/ml per 100mg/day per one SD, 95%CI [0.1, 0.7]). After 
adjusting for valproate dose, a higher genetic score was associated with 
lower IS risk (HR per one SD 0.76, [0.59, 0.98]). Among 212 valproate 
users with prevalent stroke, fewer IS occurred among individuals in the 
highest compared to the lowest score quintile (2.4% vs. 13.5%; 
p-trend=0.06). The genetic score was not associated with incident IS 
among 484,946 valproate non-users (p=0.53), thus minimizing the risk of 
pleiotropic effects of the variants.
Conclusions: Among valproate users, genetically predicted elevated val-
proate response was associated with reduced IS risk, providing causal sup-
port for valproate utility in IS prevention. Clinical trials are warranted to 
identify populations that may benefit from valproate for this indication.
Disclosure of interest: No

Figure 1. Study overview
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ASSOCIATIONS OF CLONAL 
HAEMATOPOIESIS WITH RECURRENT 
VASCULAR EVENTS AND DEATH IN 
PATIENTS WITH INCIDENT ISCHAEMIC 
STROKE
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Background and aims: Clonal haematopoiesis (CH) is common among 
older people and associated with an increased risk of atherosclerosis and 
inflammation. Age and inflammation are major risk factors for ischaemic 
stroke, yet the association of CH with risk of secondary vascular events 
and death is unknown.
Methods: We investigated CH in peripheral blood DNA from 581 
patients with first-ever ischaemic stroke from the Prospective Cohort 
with Incident Stroke-Berlin study (PROSCIS-B) using error-corrected tar-
geted sequencing. The primary composite endpoint (CEP) consisted of 
recurrent stroke, myocardial infarction, and all-cause mortality.
Results: 348 somatic mutations with a variant allele frequency ⩾ 1% 
were identified in 236/581 patients (41%). CH was associated with large-
artery atherosclerosis stroke (P = 0.01) and white matter lesion (P < 
0.001). CH-positive patients showed increased levels of pro-inflammatory 
cytokines such as IL-6, IFN-γ, hsCRP, and VCAM-1. CH-positive patients 
had a higher risk for the primary CEP (HR: 1.55, 95%-CI 1.04 – 2.31, P = 
0.03), which was more pronounced in patients with larger clones. CH 
clone size remained an independent risk factor (HR 1.30, 95%-CI 1.04 – 
1.62, P = 0.022) in multivariable Cox regression. In particular, larger and 
TET2- or PPM1D-mutated clones are associated with increased risk of 
recurrent vascular events and death, a common hypomorphic germline 
variant of the IL-6 receptor (IL6R p.D358A) negates this effect partially.
Conclusions: The CH mutation profile is accompanied by a pro-inflam-
matory profile opening new avenues for preventive precision medicine 
approaches to resolve the self-perpetuating cycle of inflammation and 
clonal expansion.
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CIRCULATING PROTEOMIC PANELS 
FOR CEREBRAL AMYLOID ANGIOPATHY 
SCREENING AND RISK STRATIFICATION
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Background and aims: Blood proteins are emerging as promising bio-
markers for cerebral amyloid angiopathy (CAA). We aimed to depict the 
plasma protein profiles of CAA with proteomics and develop a model of 
disease screening and risk stratification.
Methods: 119 patients with probable CAA and 98 normal controls were 
prospectively recruited and were divided into the derivation (70%, n=152) 
and validation (30%, n=65) cohorts. Proteomics with nano high-perfor-
mance liquid chromatography mass spectrometry was performed on 
plasma samples. Machine learning algorithms were applied to establish the 

model of hub proteins in the derivation cohort and validate the same 
panel in the validation cohort.
Results: In the derivation cohort, 203 differentially expressed proteins 
were identified in patients with CAA compared with controls. Six hub 
proteins (DDAH2, USP15, ARPC4, DDK3, CTSH and FGA) were 
selected to establish the CAA diagnostic model with machine learning 
algorithms in the derivation cohort (AUC of logistic regression, 0.787; 
AUC of random forest, 0.936; AUC of support vector machine, 0.863; 
AUC of AdaBoost, 0.919) and in the validation cohort (AUC of logistic 
regression, 0.869; AUC of random forest, 0.869; AUC of support vector 
machine, 0.828; AUC of AdaBoost, 0.919). The participants were strati-
fied into low, medium and high-risk groups based on the individual prob-
ability of CAA calculated with random forest algorithm. Cognitive 
function and small vessel disease neuroimaging markers were significantly 
different among three groups (all P < 0.001).
Conclusions: The plasma proteomic panel showed distinct protein sig-
natures in CAA, which were correlated with cognitive function and dis-
ease severity.
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COMPARISON OF ACUTE AND CHRONIC 
STAGE ISCHEMIC STROKE METABOLOME 
WITH CONTROLS

Evgeny Sidorov*1, Madhusmita Rout2, Chao Xu1,  
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Juliane Chainakul1, Dharambir Sanghera2
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Background and aims: Stroke is a major cause of disability in the 
United States. Separate case-control and longitudinal studies have not 
demonstrated a distinct metabolomic profile of acute ischemic stroke. 
Therefore, we performed a simultaneous comparison of the ischemic 
stroke metabolome in the acute and chronic stages of stroke and in 
controls.
Methods: Through the nuclear magnetic resonance (NMR) platform, we 
evaluated 271 serum metabolites from a cohort of 297 stroke patients in 
acute and chronic stages and 159 controls. We used Sparse Partial Least 
Squares-Discriminant analysis (sPLS-DA) to evaluate group disparity; mul-
tivariate regression to compare the metabolome in the acute and chronic 
stages of stroke with that of controls; and mixed regression for compari-
son of the acute and chronic stages of stroke, applying false discovery rate 
(FDR).
Results: The sPLS-DA revealed separation of the metabolome in acute 
and chronic stages of stroke and controls. Regression analysis identified 
38 altered metabolites. Ketone bodies, branched-chain amino acids 
(BCAAs), energy, and inflammatory compounds were elevated in the 
acute stage, but declined in the chronic stage, often to the same levels as 

found in controls. Levels of other amino acids, phosphatidylcholines, 
phosphoglycerides, and sphingomyelins remained altered from the acute 
stage to the chronic stage compared with controls, reflecting a baseline 
difference in metabolism in stroke and non-stroke patients.
Conclusions: Our pilot study segregated metabolites driven by stroke 
acuity from those that have baseline alteration in stroke and non-stroke 
individuals. Future investigation in a larger independent cohort is needed 
to validate these findings.
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DECOMPRESSIVE SURGERY AFTER 
INTRACEREBRAL HAEMORRHAGE: 
SECONDARY ANALYSIS OF INTERACT3 TRIAL
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Background and aims: There is ongoing controversy over the balance 
of benefits and risks of surgery to decompress the haematoma in acute 
intracerebral haemorrhage (ICH), and particularly over the optimal timing 
to intervene.
Methods: Pre-specified secondary analysis of INTERACT3, an interna-
tional, multicentre, stepped-wedge cluster randomised controlled trial 
where data were collected on the type and timing of decompressive sur-
gery. The primary outcome of functional recovery on the modified Rankin 
scale was assessed at 6 months. Ordinal logistic regression models were 
used to determine associations of decompressive surgery and functional 
outcome, with adjustments for study design effects and patient variables; 
meta-regression was used to assess the treatment effect by time.
Results: Of a total of 7064 patients (mean age 62±13 years, female 
36.1%) recruited at 122 hospitals in 10 countries during 2017-2021, 
1860/6998 (26.6%) had decompressive surgery performed within 7 days 
of hospitalisation including 31.0% on the same date as hospital arrival. 
The most common procedures were decompressive craniotomy (55.6%), 
intraventricular drainage (18.9%) and aspiration (10.7%). The outcome 
analyses will be presented.
Conclusions: This study included a large number of patients with a 
broad range of characteristics to allow exploration of the effects of 
decompressive surgery by time on the outcome from ICH. In the absence 
of surgical trial data, these results may help inform clinical practice and 
research.
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ANTICOAGULATION AMONG ATRIAL 
FIBRILLATION PATIENTS WITH THEIR FIRST-
EVER HAEMORRHAGIC STROKE

Paula Tiili*1, Ossi Lehtonen2, Olli Halminen2, Jari Haukka3, 
Mikko Niemi4, Alex Luojus5, Pirjo Mustonen6, Miika Linna7, 
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Background and aims: Among atrial fibrillation (AF) patients, non-
vitamin K anticoagulants (NOACs) approximately halve the risk for haem-
orrhagic stroke (HS) compared to warfarin. Scarce data exist on the risk 
of oral anticoagulant (OAC) associated HS over time in the NOAC era. 
We assessed trends in OAC usage in patients with AF at their first-ever 
HS over a 10-year period.
Methods: Of the nationwide registry-based Finnish AntiCoagulation in 
Atrial Fibrillation (FinACAF) study, we included patients with incident AF 
diagnosed between January 2009 and November 2017 without prior 
intracranial haemorrhage and observed first-ever HS (ICD-10 I60* or 
I61*) occurring between January 2009 and November 2018. OAC pur-
chases within 90 days prior to HS were registered.

Results: Of the 168,121 patients (53% women, median age 79,5 [IQR 
72.5-85.5]; 676,681 person-years of follow-up), 1,890 experienced HS 
after a median follow-up time of 2.2 years from the AF diagnosis. The 
crude incidence rate of HS was 2.79 per 1,000 person-years (95% confi-
dence interval 2.67-2.92), without significant trend during ten years of 
observation. Towards the end of observation, fewer AF patients were 
without OAC or had warfarin purchased prior to HS. The proportion of 
patients with NOAC begun to increase in 2015 and was 33% in 2018.
Conclusions: During the era of the introduction of NOACs, the inci-
dence of first-ever HS in patients with AF was stable in Finland. Yet we 
observed a profoundly increasing number of patients on NOAC among 
patients with AF and first-ever HS.
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COLLAGEN BREAKDOWN PRODUCTS 
AS BIOMARKERS FOR STRUCTURAL 
INSTABILITY IN INTRACRANIAL ANEURYSMS
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Background and aims: The individual rupture risk of intracranial aneu-
rysms (IA) is uncertain. The main molecular component in IA is collagen 
type I, which undergoes permanent turnover. We hypothesized that col-
lagen breakdown products from IA could serve as a novel biomarker for 
the rupture risk in patients with IA.
Methods: Blood samples from patients with ruptured and unruptured IA 
were obtained during catheter angiography from femoral artery and intra-
aneurysmal (intra-IA). Venous blood samples were obtained from IA 
patients and controls (no IA). Detection of collagen breakdown products 
c-terminal-telopeptide of type-I-collagen (ICTP) was performed by radio-
immunoassay. Recently grown, symptomatic or ruptured IA were defined 
as instable.
Results: Between 10/2018 and 04/2022 105 subjects, 63 patients (20 
stable, 43 instable IA) with 57.3±10.6 years and 42 controls with 
54.6±15.8 years were included. There was a significant correlation 
(r=0.65, p<0.001) of intra-IA ICTP levels with venous levels. Venous 
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ICTP levels in patients were significantly higher compared to controls 
(7.14±4.46ng/ml,3.91±2.55ng/ml; p<0.001). In patients venous ICTP lev-
els were a significant predictor for IA instability (p=0.001;OR 1.35,95%CI 
1.08-1.69) with an AUC of 0.91 (ROC-analysis, p<0.001). Patients with 
high venous ICTP levels had a fourfold higher risk of harbouring an insta-
ble IA than a stable IA (p=0.01; OR 4.04,95%CI 1.28-12.75) and an almost 
sixfold higher chance of having an irregular IA than a regular IA (p<0.01; 
OR 5.70,95%CI 1.40-23.30).
Conclusions: ICTP could serve as a novel biomarker for prediction of 
the future risk of IA rupture, if our data can be replicated in an external 
IA cohort.
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Background and aims: The association between the Edinburgh CT-only 
criteria for cerebral amyloid angiopathy (CAA)-associated lobar intracer-
ebral haemorrhage (ICH) and recurrent ICH risk is unknown.
Methods: We included participants from eight ICH cohort studies 
(CROMIS-2, LATCH [UK], Magdeburg [Germany], Reggio Emilia [Italy], 
Graz [Austria], PITCH [France], ERICH and Boston [USA]) who sur-
vived ⩾30 days after spontaneous lobar ICH. Trained observers rated 
brain CT masked to clinical features and the primary outcome (recurrent 
ICH). We sought individual participant data and performed primary two-
stage (cohort-level) and secondary one-stage (pooled) meta-analyses 
using multivariable regression with a competing risk of death, adjusted 
for age, sex and CT small vessel disease score. We also adjusted second-
ary analyses for prior ICH, dementia and hypertension, and cohort 
clustering.
Results: The primary analysis included 564 participants from three 
cohorts with first-ever lobar ICH. The intermediate/high probability 
Edinburgh CT-only CAA criteria had a higher risk of recurrent ICH com-
pared with low probability (LATCH: 18/78 [23.6% five-year cumulative 
incidence rate] vs. 4/42 [9.8%], CROMIS-2: 14/165 [9.0% three-year 
cumulative incidence rate] vs. 11/177 [6.9%], Magdeburg: 16/66 [27.0% 
five-year cumulative incidence rate] vs. 6/36 [19.7%]; adjusted subdistri-
bution hazard ratio [aSHR] 1.79 [95%CI 1.05-3.05], p=0.032; I2 0%, 
p=0.578). Secondary meta-analysis of 1657 participants from eight 
cohorts showed a similar association between the intermediate/high 
probability Edinburgh CT-only CAA criteria compared with low probabil-
ity (128/915 [20.0% five-year cumulative incidence rate] vs. 47/742 
[11.9%]; aSHR 2.16 [95%CI 1.33-3.48], p=0.002).
Conclusions: The intermediate/high probability Edinburgh CT-only CAA 
criteria after lobar ICH are associated with recurrent ICH.
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THE NATURAL HISTORY OF PARENCHYMAL 
HAEMATOMA CLEARANCE AFTER 
INTRACEREBRAL HAEMORRHAGE AND 
ITS IMPACT ON FUNCTIONAL OUTCOME: 
PRELIMINARY RESULTS
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Background and aims: the dynamics and prognostic influence of 
parenchymal Haematoma Clearance after intracerebral haemorrhage 
(ICH) are under investigated. We aimed to quantify the parenchymal 
Haematoma Clearance and its impact on functional outcome.
Methods: prospectively collected, single-center cohort of consecutive 
patients with spontaneous ICH and Non-Contrast Computed Tomography 
scans available at baseline (T0), 24 hours (T1) and 7 days from onset (T7). 
ICH volumes (Vol) were calculated with semi-automated software. Relative 
parenchymal Hematoma Clearance, defined as [Vol(T1)-Vol(T7)]/Vol(T1), 
was quantified. The outcome of interest was good functional prognosis at 90 
days, defined as modified Rankin scale 0-2, and its predictors were explored 
with logistic regression, accounting for confounders (FUNC score).
Results: 150 patients were included (median age 68 y.o. IQR 61-74, 
47.3% males, median ICH baseline volume 12.4 mL, IQR 5.6-18.5) of 
whom 98 (65.3%) had good functional outcome. Median parenchymal 
Haematoma Clearance at T7 was 11.2% (min-max: 1.97-42.11%). 
Haematoma Clearance was higher in patients with good outcome (12.7% 
vs 7.9%, p<0.001) and inversely correlated with Vol(T1) (Rho=-0.706, 
p<0.001). Accounting for confounders, Haematoma Clearance remained 
independently associated with good functional outcome (OR=1.08, 
CI95% 1.016-1.152, per 1% clearance increase, p=0.015). However, this 
association was not linear, and the odds of good outcome were signifi-
cantly increased only in patients in the fourth clearance quartile (paren-
chymal Haematoma Clearance⩾16%, OR=4.972, CI95% 1.283-19.261, 
p=0.020).
Conclusions: at T7, all patients experienced a partial parenchymal 
Haematoma Clearance. As a higher Haematoma Clearance was associ-
ated with good outcome, targeting Haematoma Clearance might be an 
interesting therapeutic strategy.
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Background and aims: Functional outcomes may vary by baseline brain 
imaging findings of small vessel disease in patients undergoing minimally 
invasive surgery (MIS) for intracerebral hemorrhage where efficacy and 
optimal patient selection remain controversial. We evaluated whether 
white matter hyperintensities (WMH) on CT and MRI modify the effect 
of MIS on functional outcomes.
Methods: We compared 2 visual WMH rating scales, van Swieten score 
(vSS) on CT and Fazekas scale (FZKS) on MRI, at enrollment in the 
MISTIE-III trial. We evaluated the severity of vSS and FZKS and tested for 
heterogeneity in the effects of all MIS and MIS with end-of-treatment 
(EOT) volume ⩽15 mL on the trial’s primary outcome of good functional 
outcome (mRS 0-3) at one year using multivariable models.
Results: Of 499 enrolled patients, 280 had WMH graded by both CT and 
MRI (40% women; median age, 62 years; IQR, 52-71). A moderate cor-
relation was observed in paired comparisons of the 2 scales (Spearman’s 
ρ=0.68, P<0.0001). In patients undergoing MIS and MIS+EOT ICH vol-
ume ⩽15 mL, significant increase in odds of poor outcome was found 
with vSS>1 (adjusted OR, 7.92; 95%CI, 2.10-29.83; Pinteraction=0.002, 
and aOR, 12.59, 95%CI, 3.18-49.89; Pinteraction<0.001, respectively). 
Similar effect modification of WMH on functional outcomes was observed 
for FZKS>1, but only for patients with EOT volume ⩽15mL.
Conclusions: Mild to moderate WMH on CT or MRI is associated with 
worse neurological outcomes in patients undergoing MIS for ICH. WMH may 
have utility for prognostication, and for patient selection in clinical trials.
Disclosure of interest: No
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COMPOSITE SMALL VESSEL DISEASE 
SCORES AND RISK OF RECURRENT STROKE, 
INTRACRANIAL HAEMORRHAGE AND 
DEATH: AN INTERNATIONAL MULTICENTRE 
VALIDATION STUDY
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Background and aims: Cerebral small vessel disease (CSVD) is an 
important cause of intracranial haemorrhage (ICH) and ischaemic stroke 
(IS). Composite scores have been proposed to summarise the MRI bur-
den of CSVD. We externally validated these in an international multicen-
tre analysis.
Methods: We pooled individual patient data from cohort studies of par-
ticipants with recent ischaemic stroke or TIA, baseline MRI and follow-up 
for IS and symptomatic ICH. We calculated the Total Small Vessel Disease 
score (including microbleeds, white matter hyperintensities (WMH), basal 
ganglia perivascular spaces, and lacunes) and simplified four-point Cerebral 
Amyloid Angiopathy score (including lobar microbleeds, WMH, centrum 
semiovale perivascular spaces, and cortical superficial siderosis) for each 
participant. We assessed prognostic associations with ICH, IS, and mor-
tality using Cox regression.

Results: 7,043 participants from 13 studies were available for valida-
tion of the CAA score and 5,874 participants from 8 studies for the 
TSVD score. 47.7% of participants were treated with oral anticoagula-
tion at baseline, and 48.6% with an antiplatelet only. Both scores were 
significantly associated with incident ICH and mortality, but not inci-
dent IS (Table 1, Figures 1 & 2). In 5,656 participants with both scores 
available, the TSVD score showed numerically superior discrimination 
for ICH (c=0.70, 95% CI 0.64-0.76) to the CAA score (0.63, 
0.56-0.70).
Conclusions: CSVD scores show moderate predictive value for ICH, 
but limited performance for ischaemic stroke and mortality, reflecting the 
close mechanistic link between CSVD and ICH. These findings emphasise 
CSVD as a cause of ICH in ischaemic stroke/TIA patients treated with 
antithrombotic drugs.



74 European Stroke Journal 8(2S)

Disclosure of interest: No

O120/2544

Scientific Communication SC19 - Prognosis and 
Outcome After Stroke

LOOKING BEYOND DISABILITY: SEX/GENDER 
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Background and aims: Sex/gender differences in stroke outcomes have 
been reported with conflicting results. Patient reported outcomes 
measures(PROMS) are key in value-based healthcare and may identify sex/
gender disparities unnoticed by clinicians. We aimed to evaluate sex-
focused outcomes after acute stroke.
Methods: Consecutive acute stroke patients admitted to 5 University 
Hospitals participating in HARMONICS (an EU-funded High-value Stroke 
care project in Catalonia) discharged home or to socio-rehabilitation 
centers were offered a harmonized multimodal digital follow-up by a 
PROMs-through-App program (NORA, NoraHealth Barcelona Spain). 
PROMs recollection at 7 and 90 days included: HADs (anxiety/depres-
sion), PROMIS-10 (global physical and mental health) and global health 
quality (GHQ 0-100). Additional outcomes included modified Rankin 
scale(mRS) at 3 months. Gender differences in outcomes were evaluated 
and adjusted by potential confounders.
Results: From 2020, 2268 patients followed the NORA program, 42.5% 
female, median age 74y. Women were older (78 vs 71y), had worse pre-
stroke mRS (1 vs 0), baseline NIHSS (4 vs 3), and discharge/3months mRS 
(3 vs 2 both)(p<0.05 for all). Females showed worse PROMS globally and 
for each mRS score (Figure). Logistic regression analysis adjusted by age, 
stroke severity and discharge mRS showed that female sex emerged as an 
independent predictor of most poor PROMs: PROMIS-physical: OR 2.4, 
IC 1.6-3.6; PROMIS-mental: OR 1.8, IC 1.2-2.8; HADs-anxiety: OR 2.3, IC 
1.3-3.8; GHQ: 1.7, IC 1.1-2.5; p<0.05 for all.
Conclusions: Sex differences in outcomes reported by clinicians and 
patients were detected in our series. Whether specific interventions fol-
lowing sex or gender-perspective may reduce these disparities warrants 
evaluation.
Disclosure of interest: No
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AND ASSOCIATION WITH MORTALITY
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Background and aims: Frailty is a clinical syndrome of increased vul-
nerability to stressors, associated with adverse outcomes after stroke, 
but its impact on outcomes after transient ischaemic attack (TIA) remains 
unclear.
Methods: Retrospective analysis of 1185 patients referred by the emer-
gency department (ED) who attended TIA clinic with a Clinical Frailty 
Scale (CFS) score within two weeks. Records were combined from two 
routinely collected databases, and prevalence of frailty was determined. 
Frailty was classified as CFS score >/=4. Data were collected on date of 
death, and hazard ratios (HR) were determined through Cox propor-
tional hazard regression, adjusted for prognostic factors.
Results: 7945 patients were referred through the ED between 01/01/2016 
and 12/03/2022. 1185 patients were included. 53.5% (n=634) had frailty. 
Patients with frailty tended to be older (median age 81 vs 74 years, 
p<0.001) and female (53.9% vs 39.9%, p<0.001). TIA was diagnosed in 
28.3% (n=335), 61.2% (n=205) of whom were frail. Stroke was diagnosed in 
23.1% (n=274), 46.7% having frailty (n=128). In TIA patients and the whole 
study cohort (WC), frailty (TIA: HR 2.69 [95%CI 1.23-5.87, p=0.013], WC: 
2.58 [95%CI 1.64-4.08, p<0.001]) and increasing age [HR 1.07 95% CI 1.04-
1.12] were predictive of mortality. In stroke patients, only increasing age 
was predictive of mortality (HR 1.11 [95%CI 1.04-1.19, p=0.003]).
Conclusions: Frailty is common in TIA and is predictive of mortality. 
Studies are required to investigate the effects of frailty on other out-
comes after TIA, including quality of life; progression to stroke; and the 
impact of frailty on rehabilitation strategies.
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Background and aims: Survival after stroke has been improved in 
recent decade because of recent acute care advancements and improve-
ments in vascular secondary prevention. We evaluate major vascular 
events after stroke and trends in the last 2 decades.
Methods: A population-based cohort study of patients of first stroke 
between 1995-2016 in South London, UK was analysed. Since having  
a recurrence or myocardial infarction post first stroke alters the  
risk of mortality, these events were analysed as semi-competing  
risks using the cumulative incidence function and Fine-and-Gray sub-
distribution hazard model. The average percentage change (APC) in 
events’ rates by year of first stroke were estimated utilizing join-point 
regression.
Results: A total of 5,359 incident strokes were registered. The rate of 
stroke recurrence in the first 5-year follow-up decreased significantly 
from 11% (95% CI 9.3%-12%) in 1995-1999 cohort to 8.3% (95% CI 6.9%-
10%) in 2005-2009 (APC= -0.10% per year). The equivalent rates for 
other events are presented in Table1 and Figure1. A 32% increased risk of 
cardiovascular death was observed among survivors who had concomi-
tant atrial fibrillation prior to the index stroke (sub-distribution hazard 
ratio (SHR)= 1.32, 95% CI 1.10-1.57) and a 36% decreased risk of a myo-
cardial infarction for people of black ethnicity compared to white 
(SHR=0.64, 95% CI 0.43-0.96).
Conclusions: There has been a reduction in rates of cardiovascular 
related death and recurrence after stroke in a 5-year follow-up in the last 
2 decades. Although the latter has plateaued in recent years, the rates of 
myocardial infarction and non-cardiovascular death surged.
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Background and aims: Data on longitudinal outcomes of mild ischae-
mic stroke and small vessel disease are lacking. We report data on 

recurrent stroke, cardiovascular events, risk factors and death 7-9 years 
post lacunar or mild cortical ischaemic stroke.
Methods: We recruited patients within 3 months of non-disabling stroke 
(mRs ⩽2) and assessed sociodemographics, vascular risk factors, func-
tional dependency (mRS), cognition and brain MRI. At 1, 3, and 7-9 years 
post-stroke, we used self, GP and central medical records to reassess 
adverse vascular events including recurring stroke, cardiovascular events, 
vascular risk factors and death.
Results: Of 264 participants recruited (at mean age 66.91[SD=11.84],41.7% 
female,44.7% lacunar), outcome data were available for 264 at 1 year, 246 
at 3 years (16 declined,2 relocated) and 224 at 7-9 years (1 relocated; 
mean follow-up time= 8.5 years[SD=0.57]). In total, 63 (23.9%) partici-
pants died during the follow-up period (at mean age 79.7[SD=9.64],31.7% 
female,31.7% lacunar); 11 (4.2%) within 1 year,12 (5.1%) 2-3 years and 40 
(18.9%) 4-9 years post-stroke, from malignancies (28.6%), vascular/cardi-
ovascular causes (23.8%) and recurrent stroke/related complications 
(19%), respectively. In total, 85 (32.1%) participants had a recurrent 
stroke or TIA, 30 (11.4%) within 1 year, 21 (8.9%) 2-3 years and 34 (16%) 
4-9 years post-stroke. During the follow-up period, 34 (12.8%) had a car-
diovascular event, mostly MI (41.1%); since their initial stroke, 83 (31.4%) 
participants developed hypertension, 118 (44.7%) hyperlipidaemia, 34 
(12.9%) diabetes and 58 (21.9%) AF.
Conclusions: Understanding the long-term impact of mild stroke is 
essential for directing clinical management and research priorities.
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Background and aims: Revascularisation with endovascular thrombec-
tomy (EVT), intravenous thrombolysis (IVT) (or both) for hyperacute 
ischaemic stroke improves functional outcome on the modified Rankin 
Scale (mRS) but there are very few data on patient-reported non-motor 
outcomes. We investigated the prevalence and the predictors of non-
motor outcomes in patients with ischaemic stroke treated with revascu-
larisation at a comprehensive stroke center.
Methods: We included data from hospital registry which routinely col-
lected non-motor outcomes at 6-month follow-up for patients admitted 
between 16th February 2017 to 30th November 2019 and treated with 
revascularisation. Non-motor outcomes were collected using the Patient-
Reported Outcomes Measurement Information System-29 (PROMIS-29) 
and the Barthel Index. We used multivariable logistic regression analysis 
to identify predictors for each non-motor outcome.
Results: We included 642 patients; 382 received IVT, 153 patients received 
EVT, and 107 received both; the mean age was 71.0 and 279(43.5%) were 
female. There was no difference between groups pre-morbid mRS or NIH 
stroke scale score (NIHSS) at presentation, but at 6 months EVT group had 
lower mRS (median= 0, p= 0.003). Despite this, overall prevalence of non-
motor outcomes across all groups were high, with most prevalent adverse 
non-motor outcomes being fatigue (52.96%), sleep disturbance (46.57%), 
and reduced social participation (49.38%). Age, high NIHSS, no support 
plan, and stroke recurrence were significant predictors of adverse non-
motor outcome prevalence for multiple domains.
Conclusions: Adverse non-motor outcomes are common despite 
patients receiving time-critical revascularisation treatment, indicating an 

unmet clinical need; we identified predictors, which may be relevant for 
improving post-acute care pathways.
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Background and aims: Pericytes regulate cerebral blood flow and are 
reported to impair microvascular flow after cerebral ischemia by dying 
while constricted around capillaries. However, in vivo evidence supporting 
this conclusion has remained elusive. Here, we used repetitive in vivo 
2-photon microscopy to investigate whether pericytes survive ischemic 
stroke, constrict during ischemia, and are causally implicated in the no-
reflow phenomenon upon reperfusion.
Methods: NG2dsRedxPDGFRbEGFP mice with fluorescent pericytes 
underwent transient middle cerebral artery occlusion or sham surgery 
and pericyte survival, vessel diameter, and cerebral blood flow were 
assessed after stroke using in-vivo 2-photon imaging, immunohistochemis-
try, laser-speckle imaging, and transcriptomic analyses.
Results: We show 87% of pericytes constrict during cerebral ischemia, 
remain constricted post-reperfusion and 50% of pericytes showing acute 
membrane damage. Moreover, we reveal ischemic pericytes are funda-
mentally implicated in capillary no-reflow by arresting blood flow within 
24 hours post-stroke. Despite sustaining damage, we observe 80% of 
cortical pericytes recover and survive ischemia, upregulate unique tran-
scriptomic profiles and replicate. Finally, we demonstrate delayed recov-
ery of capillary diameter by ischemic pericytes after reperfusion predicts 
vessel reconstriction in the sub-acute phase of stroke.
Conclusions: In summary, our data show functional impairment of sur-
viving pericytes dominates over cerebral pericyte death to mediate no-
reflow following transient cerebral ischemia, Therefore, pericytes may 
represent a novel therapeutic target for the treatment of the no-reflow 
phenomenon after ischemic stroke.
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Background and aims: Randomised trials showed that anti-inflamma-
tory therapies reduce major adverse cardiovascular events (MACE) in 
coronary disease, but are unproven in stroke. Interleukin-6 (IL-6) and 
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high-sensitivity C-Reactive protein (hsCRP) independently predict MACE 
and recurrent stroke after ischemic stroke. It is unknown if this associa-
tion differs according to aetiological stroke subtype.
Methods: We investigated the association between hsCRP/IL-6 and 
MACE/recurrent stroke from individual-participant data of 8,281 patients 
(10 studies) with ischemic stroke/TIA. Analyses were performed accord-
ing to stroke mechanism, per-quarter (Q4 v Q1) and per-unit increase in 
the biomarker after loge-transformation.
Results: After adjustment for risk factors and statins/anti-thrombotics, 
IL-6 independently predicted MACE in patients with large-artery athero-
sclerotic (risk ratio [RR] 2.30, 95% CI 1.21-4.36, p=0.01), cryptogenic 
(1.78, 1.19-2.66, p=0.005), and small-vessel (1.71, 0.99-2.96, p=0.05) 
stroke, but not cardiogenic (1.14, 0.61-2.14, p=0.69) or other subtypes 
(Q4 vs. Q1) (Figure 1). Consistent results were seen for recurrent stroke 
(Q4 vs Q1, large-artery RR 2.22, 1.14-4.33, p=0.02; cryptogenic, 1.65, 
1.09-2.50, p=0.02; small-vessel, 1.66, 0.91-3.02, p=0.10), and when ana-
lysed per-unit increase for MACE (large-artery RR 1.26, 1.06-1.50, 
p=0.009; cryptogenic, 1.18, 1.04-1.34, p=0.01; small-vessel (1.22, 1.01-
1.47, p=0.04). hsCRP was associated with MACE (RR 1.45, 1.04-2.03, 
p=0.03) in cryptogenic stroke, but no association was observed for other 
subtypes.
Conclusions: IL-6 was independently-associated with MACE/recurrent 
stroke in large-artery, small-vessel, and cryptogenic stroke. The results 
support the potential of IL-6 for personalised risk-stratification in clinical 
practice and to identify individuals at high inflammatory risk in key stroke 
subtypes for inclusion in future randomised trials of anti-inflammatory 
therapies.
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Background and aims: Large-artery atherosclerosis (LAA) stroke is 
the predominant etiology of ischemic stroke (IS) in East Asia. We hypoth-
esized that the RNF213 p.R4810K variant, identified as a susceptibility 
gene for moyamoya disease, may affect the long-term recurrence of the 
ischemic event in IS patients.
Methods: Patients with IS enrolled in the multicenter, observational 
National Cerebral and Cardiovascular Center GENOME Registry 
between 1998 and 2022, were divided into two groups; the RNF213 
p.R4810K variant carriages and non-carriages. The primary endpoint was 
the recurrence of IS/transient ischemic attack (TIA). Cox models were 
used to determine whether there was a difference in the hazard of end-
point in patients with/without the variant carriers.
Results: Among 1818 eligible patients, 78 (4.3%) had the RNF213 
p.R4810K variant. The median follow-up duration was 4.3 years. The 
RNF213 p.R4810K variant carriages were younger than non-carriages (62 
years vs. 74 years; P<0.001). Multivariate Cox regression analyses showed 
that age (hazard ratio [HR] per increasing 10 years, 1.22; 95% confidential 
interval [CI], 1.01–1.48) and the RNF213 p.R4810K variant carriage (HR 
8.65, 95% CI 4.76–15.72) were significantly associated with the recur-
rence of IS/TIA. When the analysis was limited to the LAA stroke patients 
(n=364), only the RNF213 p.R4810K variant carriage (HR 3.87, 95% CI 
1.61–9.33) was significantly associated with the recurrence of IS/TIA.
Conclusions: IS patients carrying the RNF213 p.R4810K variant are at 
high risk for IS/TIA recurrence.
Disclosure of interest: Yes
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Background and aims: In the phase 2 PACIFIC-Stroke trial, asundex-
ian, a new oral anticoagulant targeting factor XIa, did not increase risk of 
hemorrhagic transformation (HT) in patients with acute non-cardioem-
bolic stroke. In this secondary analysis, we aim to investigate the fre-
quency, types, and risk factors of HT on brain MRI.
Methods: Patients with mild to moderate (NIHSS ⩽15) non-cardioem-
bolic ischemic stroke were randomly assigned to asundexian or placebo, 
in addition to guideline-based antiplatelet therapy. Brain MRIs were 
required within 96 hours of stroke onset. HT was defined by the 
Heidelberg classification by those unaware of treatment assignment.
Results: Of 1780 patients with adequate brain MRI, HT was detected in 
497 (27.9%) patients. The majority were hemorrhagic infarction (HI1, 
14.9%; HI2, 12.4%) while a few were parenchymal hematoma (PH1, 0.4%; 
PH2, 0.2%). The frequency of HT increased with longer onset-to-MRI 
interval (<12 h: 22.1%, 12–24 h: 23.0%, 24–48h: 25.1%, >48 h: 31.8%; 
Ptrend < 0.001). In multivariable-adjusted model, male sex (OR 1.45, 95% 
CI 1.13–1.87), diabetes mellitus (1.35, 1.05–1.74), previous stroke (1.43, 
1.05–1.96), higher NIHSS (1.08, 1.03–1.14), large (> 15 mm) infarct size 
(3.54, 2.52–4.97), multiple diffusion restriction lesions (3.32, 1.70–6.47), 
any chronic brain infarct (2.55, 1.97–3.29), and any cerebral microbleed 
(1.28, 1.00–1.63) were associated with HT.
Conclusions: About 28% of non-cardioembolic stroke patients had 
detectable HT by MRI within 5 days of onset. Infarct size, stroke severity, 
and pre-existing brain lesions were associated with HT.
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Background and aims: The optimum level and timing of post-stroke 
physical activity interventions to enhance functional recovery remain 
unclear. To identify physical activity trajectories over time and assess their 
association with functional recovery 6 months after stroke.
Methods: The study had a longitudinal, prospective design. All individual 
patient data were analyzed using the Efficacy of Fluoxetine–a Randomised 
Controlled Trial in 35 stroke and rehabilitation centers across Sweden. 
Physical activity was assessed at 1 week, 1 month, 3 and 6 months. The 
association of the identified distinct trajectories with functional recovery 
was assessed by adjusting the covariates.
Results: Of the 1,367 included patients (median [interquartile range] 
age, 72 years [65–79]; 523 female [38%]) in the longitudinal analysis, two 
distinct trajectory groups were identified (720 increasers [53%] and 647 
decreasers [47%]). The increaser group showed a significant increase in 
activity level while being stable within light intensity from 1 week to 6 
months, whereas the decreasers declined to inactive. Male patients and 
those with normal cognition had higher odds of being increasers, regard-
less of stroke severity. Increasing physical activity and sustaining it at light 
intensity was significantly associated with a good outcome at 6 months 
(adjusted odds ratio, 2.54 [99% confidence interval 1.72–3.75]; P<.001).
Conclusions: Increased physical activity and sustained light intensity dur-
ing the subacute phase enhance functional recovery following stroke. Male 
patients and those with normal cognition have a higher probability of 
increasing or sustaining post-stroke physical activity, independent of 
stroke severity.
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Background and aims: The last decades patients with stroke have had 
an improvement in survival and functional level. Older studies have shown 
that the functional level 3 months after stroke influence long-time sur-
vival. Due to the improved prognosis for today’s population, our primary 
aim was to investigate if there is an association between functional level 
at 3 months and survival at 3 years. Secondary we wanted to investigate 
whether other factors were important for long-term survival.
Methods: We used data from the Norwegian Stroke Registry (NSR). 
The study included 15360 patients recorded with ischemic stroke during 
the period 2015-2017 who had been independent in daily living (ADL) 
before stroke onset. The functional level was assessed with Modified 
Rankin Scale (mRS). Follow-up period was 3 years.
Results: A higher mRS score at 3 months was associated with poorer 
survival, and the risk of dying increased for increase in mRS score. Patients 
independent in ADL (mRS 0-2) had the best survival. After adjusting for 
prognostic factors in a multivariate cox regression, patients with mRS 
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scores 1, 2, 3, 4 and 5, respectively, had hazard ratios for death of 1.2, 1.8, 
2.6, 4.7 and 9.0 compared to patients with mRS score 0. High age, the 
male gender, hypertension therapy and atrial fibrillation were significant 
risk factors of poorer survival.
Conclusions: Functional level assessed with mRS 3 months after an 
ischemic stroke is a strong predictor for 3-year survival. Independency in 
ADL three months after stroke is of great importance for prognosis and 
survival.
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Background and aims: In-hospital infections are one of the main life-
threatening complications in the subacute phase after stroke and increase 
hospitalization length. Therefore, identifying patients at risk of infection 
following stroke-induced immunosuppression is very important in order 
to improve outcomes. Neutrophil extracellular traps (NETs) are large 
networks released by neutrophils as an antimicrobial defence mechanism. 
However, NETs contribute to inflammation, immunothrombosis and tis-
sue damage following stroke.
The goal of this study is to explore the role of NETs in the development 
of acute infections after ischemic stroke.
Methods: 389 ischemic stroke patients were recruited. Data regarding 
age, sex, cardiovascular risk factor, stroke etiology and severity (NIHSS) 
were collected. Patients were reassessed at 3 months to evaluate post-
stroke mRS score. NETs markers were quantified by ELISA obtained upon 
admission. Data regarding infection was retrospectively retrieved from 
discharge records.
Results: 26.7% of patients suffered at least one infection during their 
hospitalization following ischemic stroke. Our results show that higher 
levels of the NET marker neutrophil elastase (NE) upon admission, cor-
relate with the development of infections. Multiple logistic regression 
analysis was performed for predictors of infection and analyzing the ROC 
curves with different adjustments, we were able to correlate NIHSS, dia-
betes and NE with an AUC of 0.8035 (95% Cl 0.749-0.858). Finally, to 
study the role of NE levels in predicting infection, a nested matched case-
control analysis was performed
Conclusions: Our research would be a start point identifying patients at 
risk of infections to prompt early interventions and improve patient care.
Disclosure of interest: No
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Background and aims: Acute ischemic stroke (AIS) is a major cause of 
death and disability globally, and infections after stroke are linked to poor 
functional outcomes. While risk factors such as older age and being 
female have been identified, there is currently no reliable way to predict 
post-stroke infections. To address this, we used a machine learning algo-
rithm to predict hospital-acquired infections (HAI, occurring more than 
48 hours after admission with systemic antibiotics) in patients with AIS.
Methods: We analysed data from 13725 AIS patients in Chang Gung 
Research Database based on the International Classification of 
Diseases-9/10 and divided the patients into infection (n=6200) and non-
infection (n=7525) groups. The infection group were further separated 
into community-acquired infection (CAI) (n=1689) and HAI groups 
(n=4511). From HAI and non-infection groups, we chose clinical informa-
tion, laboratory results, and medication data as features to build a 
Random Forest model.
Results: After 25 cross-validations, the mean area under the curve 
(AUC) of the receiver operating characteristic curve was 0.89±0.01. Of 
107 features, seven were identified as important for predicting post-
stroke HAI, namely low-density lipoprotein, very low-density lipoprotein, 
glycated haemoglobin, modified Rankin Scale, speech function, and muscle 
strength of left and right lower extremities (Figure 1). When we utilised 
these seven features to build a new model, the AUC for predicting post-
stroke infections was 0.86±0.01.
Conclusions: We developed a model using common features for pre-
dicting post-stroke infections, providing a new perspective on the mecha-
nisms of these infections
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Background and aims: The risk of pneumonia in patients with sus-
pected large vessel occlusion (LVO) has not been fully investigated regard-
ing different transfer options. We aimed to assess whether pre-hospital 
factors such as transfer model, transfer-related complications, and travel 
time represent risk factors for pneumonia.
Methods: Secondary analysis of the RACECAT randomized clinical trial, 
which compared clinical outcomes between patients with suspected LVO 
directly transferred to thrombectomy-capable centres or local stroke 
centres. Pneumonia definition was suspected respiratory infection requir-
ing antibiotics. Clinical information, risk factors, transfer modality, travel 
time, and transfer-related complications were compared regarding devel-
opment of pneumonia. Independent risk factors for pneumonia were 
assessed by logistic regression. In addition, we performed a sensitivity 
analysis in patients with intracranial haemorrhage (ICH).
Results: Among all the 1,369 RACECAT patients, pneumonia was 
reported in 261 (19%), and in 84 out of 314 patients with ICH (27%). 
Transfer modality, pre-hospital time-metrics, and transfer complications 
were not associated with higher risk of pneumonia in the whole cohort. 
However, ICH patients directly transferred to comprehensive stroke cen-
tres had higher risk of pneumonia. In this subpopulation, the modality of 
transfer (OR 2.18, 95% CI 1.26 -3.75), male sex (OR 2.93, 95% CI 1.56-
5.52), and RACE scale (OR 1.24, 95% CI 1.01-1.54) were independent 
predictors of pneumonia.
Conclusions: Pneumonia was not related to transfer protocol, travel 
time or complications in the entire RACECAT population. However, 
pneumonia was more prevalent in ICH, and direct transfer to a compre-
hensive stroke centre doubled the risk of pneumonia in ICH patients.
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Background and aims: Stroke-associated pneumonia (SAP) frequently 
complicates stroke and is associated with significant mortality. Clinicians 

often use physiological variables within the National Early Warning Score 
(NEWS) when diagnosing and prescribing antibiotics for SAP but little is 
known of its association with mortality. We investigated the relationship 
of the NEWS score and its components (including respiratory rate (RR), 
heart rate, temperature, oxygen requirement, oxygen saturation and 
alertness level) derived prior to antibiotic initiation, with time-to-mortal-
ity in SAP.
Methods: Data for patients with SAP (n=389) were extracted from a 
core dataset of stroke patients admitted to Manchester Centre for Clinical 
Neurosciences (2013-2021). Diagnosis of SAP was made if pneumonia 
occurred within 7 days of hospital admission. Kaplan-Meier survival curves 
were generated to assess parameters influencing survival at pre-defined 
time periods (1 year and 5 years). The association of these parameters on 
time-to-mortality were analysed using multivariable Cox regression mod-
els to account for a set of pre-specified potential confounders.
Results: The median age was 80y (71y-87y) and median NIHSS was 9 
(IQR 4-17). Mortality within 1 year was 52.4% and 65.8% within 5 years. 
In the multivariable analyses, time-to-mortality was independently associ-
ated with respiratory rate (HR 1.04, 95% CI 1.01 to1.08, p=0.005) and 
total NEWS score (HR 1.17, 95% CI 1.10 to 1.23, p=<0.001).
Conclusions: In patients with SAP, respiratory rate and total NEWS 
score prior to antibiotic initiation were associated with survival. Further 
studies are warranted to identify potential opportunities for intervention 
and ultimately guide treatment to improve outcomes in SAP.
Disclosure of interest: No

O135/1408

Scientific Communication SC20 - Stroke 
Complications & Outcome

TRENDS IN THE PREVALENCE OF POST-
STROKE DEPRESSION FROM 1995-2018: THE 
SOUTH LONDON STROKE REGISTER

Ruonan Pei*1, Lu Liu1, Iain Marshall1, Matthew DL O’connell1, 
Ajay Bhalla1,2, Hatem Wafa1, Charles Wolfe1,3,4,  
Yanzhong Wang1,3,4

1King's College London, Department of Population Health, School of Life 
Course & Population Sciences, London, United Kingdom, 2Guy's and St 
Thomas' National Health Service (NHS) Foundation Trust and King's College 
London, Department of Ageing Health and Stroke, London, United Kingdom, 
3National Institute for Health Research (NIHR) Biomedical Research Centre 
(BRC), Guy's and St Thomas' NHS Foundation Trust and King's College 
London, London, United Kingdom, 4King's College London, NIHR Applied 
Research Collaboration (ARC) South London, London, United Kingdom

Background and aims: Functional post-stroke outcomes have 
improved with advances in acute treatment over recent decades, but the 
effects on mental health are unclear. We aimed to examine long-term 
trends in prevalence of post-stroke depression during 1995-2018.
Methods: The study was based on South London Stroke Register (SLSR) 
in 1995-2018. Prior-stroke depression diagnoses were collected from GP/
hospital record, with 3-month and annual follow-up depressive symptoms 
assessed using the Hospital Anxiety and Depression Scale. The 24-year 
analysis was split into six four-year periods for trend smoothing. Logistic 
regressions were selected to estimate changes for six-period depression 
comparing 2015-2018 with 1995-1998, repeated for periodic changes in 
age, gender, ethnicity and prior-stroke depression subgroups, and to esti-
mate variations for the four factors in the trend adjusted by time.
Results: Of the 6687 patients registered in SLSR, 81.16 % were aged 56 
and over, 48.59% were female, 65.59% were White, and 8.54% had pre-
stroke depression. The overall trend increased non-significantly compar-
ing 2015-2018 and 1995-1998 (OR 1.20, 95%CI 0.94-1.53). Trends were 
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similar across different age, gender and pre-stroke depression groups (OR 
>1.14, p >0.1) except for different ethnicity, but none of them were 
significant. Across all cohorts the prevalence was higher for female (OR 
1.11, 95%CI 1.02-1.21), non-white patients (e.g., Black: OR 1.14, 95%CI 
1.04-1.26) and patients with pre-stroke depression (OR 1.66, 95%CI 
1.45-1.90).
Conclusions: The was a slight and non-significant increase in the preva-
lence of post-stroke depression over the 24 years, despite concurrent 
improvement in stroke treatment. This was similar across all population 
groups.
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Background and aims: Accurate identification of young stroke patients 
at high risk of recurrence could help target secondary prevention strate-
gies. Current models fail to adequately predict risk of recurrence, possibly 
because they do not take timing of recurrence into account. We aim to 
develop separate prediction models for early and late recurrences after 
ischemic stroke at young age.
Methods: The prospective multicenter ODYSSEY study included 
patients aged 18-50 years old between 2013-2021, with first-ever imag-
ing-proven ischemic stroke. We performed multivariable Cox-regression 
analyses to identify predictors of recurrent vascular events (stroke, acute 

coronary syndrome, revascularization procedure or vascular death), sepa-
rately for early (<1 month) and late (>1 month-5 years) recurrence. We 
assessed performance of both models with the c-statistic.
Results: 141 of 1216 patients had one or more recurrent vascular event 
(mean age all patients: 41.8 years, 52% male). The predictors for early 
recurrence (n=51) were large artery disease and dissections, while for 
late recurrence (n=100) we identified older age, ⩾2 vascular risk factors, 
large artery disease, small vessel disease and cardioembolic source. The 
c-statistic was 0.62 (95% CI=0.55-0.68) and 0.64 (95% CI=0.58-0.69) for 
the early and late recurrence model respectively. Discriminatory ability 
decreased when either models were used to predict early and late events 
combined (0.54 (CI=0.50-0.58) and 0.58 (CI=0.53-0.63)).
Conclusions: Etiology is an important predictor of recurrent vascular 
events in young stroke patients and differs according to timing of recur-
rence. This study highlights the imperativeness of separate prediction 
models for early and late recurrences.
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Background and aims: Pediatric stroke is relatively rare and unrecog-
nized. We aim to present the experience after 3 years of implementation 
of a Pediatric Stroke Code (PedSC) protocol at a regional level in 
Catalonia.
Methods: PedSC protocol was implemented in 2020 for children (29 
days-18 years), based on the adult SC including modifications appropriate 
for pediatric care. The Catalan pediatric stroke network includes 6 pri-
mary stroke centers and 1 comprehensive stroke center 24/7. 
Identification and transfer of children with suspected stroke is managed 
by the Emergency Medical Services. Patents were prospectively registered 
in the Catalan Stroke Code registry (CICAT).
Results: A total of 218 children with acute stroke suspicion were 
attended during 3 years, corresponding to 6.6 cases/100.000 inhabitants: 
mean age 10 (SD 4.9) years, 97 (44%) girls, median time from onset to 
arrival at the specialized hospital 111 (IQR, 56-331) minutes, median Ped-
NIHSS 5 (IQR, 2-14). Final diagnostic was ischemic stroke in 48 patients 
(22.0%), intracranial hemorrhage in 44 (20.2%) and stroke mimic in 126 
(57.8%), the most frequent non-vascular diagnoses being migraine (16.5%) 
and seizures (16.1%). Large vessel occlusion was observed in 17% and 
reperfusion therapy was administered to 13% of children with ischemic 
stroke (2 intravenous thrombolysis and 4 mechanical thrombectomy). 
From those children with intracranial hemorrhage, 32% received acute 
neurosurgery intervention.
Conclusions: The implementation of a regional pediatric stroke code 
protocol enables timely acute care and reperfusion treatment. A high per-
centage of non-vascular conditions that simulate a stroke stands out.
Disclosure of interest: No
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PREDICTORS OF RELAPSE IN ADULT 
PATIENTS WITH PRIMARY ANGIITIS OF THE 
CENTRAL NERVOUS SYSTEM
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Background and aims: Identifying patients with primary angiitis of the 
central nervous system (PACNS) at higher risk of relapse may help guide 
treatment decisions. We sought to identify predictors of relapse using an 
international, multicenter retrospective observational cohort of PACNS 
patients.
Methods: Adults with PACNS who were treated and achieved remission 
(no clinical and radiological activity for 3 months) were included and fol-
lowed until a first relapse, death or month 60. A relapse was defined as 
new clinical and imaging manifestations secondary to PACNS that 
occurred after remission and led to a change in treatment or death. Data 
were analyzed using the Kaplan-Meier method and Cox regression.
Results: 181 PACNS patients were included. A biopsy was positive in 
52/89 patients. The median follow-up in patients without a relapse was 52 
months (IQR: 24-60). The proportions of patients that relapsed were 
12.4% (95% CI: 7.4-17.1) and 30.8% (22.7-38.0) at 1 and 5 years, respec-
tively. In univariable analyses, findings associated with relapses were lep-
tomeningeal or parenchymal gadolinium enhancement (HR: 2.69, 95% CI: 
1.48-4.89), pseudotumoral presentation (2.59,1.15-5.83), absence of 
intracranial stenosis (2.29,1.28-4.11), absence of acute infarct (2.21,1.24-
3.93), absence of focal neurological symptoms (2.19,1.06-4.54), and ⩾1 
microbleed (1.93,1.06-3.63). After adjusting for these variables, the risk of 
relapse was decreased in patients undergoing induction with cyclophos-
phamide or rituximab versus corticosteroids alone (aHR: 0.30, 95% CI: 
0.16-0.55).
Conclusions: Baseline findings may help identify PACNS patients at 
higher risk of relapse. Induction with cyclophosphamide or rituximab may 
be independently associated with a decreased risk of relapse.
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RECURRENT ISCHEMIC EVENTS AFTER 
STROKE DUE TO CERVICAL ARTERY 
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Background and aims: Cervical artery dissection is a leading cause of 
stroke in young adults. The risk of recurrent ischemic events is generally 
thought to be low, but reliable epidemiological data from prospective, 
well-phenotyped populations are scarce.
Methods: We studied patients with imaging-proven ischemic stroke due 
to cervical artery dissection included in the prospective ODYSSEY study. 
Patients were followed-up for a median of 3.9 years (IQR 2-5.9). We 
assessed risk of early (within 14 days) and late (beyond 14 days) recurrent 
TIA or ischemic stroke. Next, we assessed risk of recurrence among 
patients who discontinued antithrombotic therapy in the post-acute phase.
Results: 143 patients (mean age 41 years, 43% female) had stroke due to 
cervical artery dissection (59% carotid artery, 41% vertebral artery). 
Eighteen patients had a recurrent ischemic event (14 ischemic stroke, 4 
TIA); median time to recurrence was 5 days (IQR 2-9). 89% were treated 
with any antithrombotic therapy prior to recurrence. The risk of recur-
rence was 10.5% (5.3-15.4%) within 14 days. Risk declined with follow-up 
and was 0.8% (0.0-1.5%) per year beyond 14 days. 94% used antiplatelet 
therapy at discharge, 3% oral anticoagulants. 81 patients (57%) stopped 
antithrombotic therapy during follow-up (median time to discontinuation 
216 days (IQR 179-425)). There were no recurrent ischemic events dur-
ing 212 person-years of follow-up without antithrombotic therapy.
Conclusions: The early risk of recurrent ischemic stroke after cervical 
artery dissection is high, despite initiation of antithrombotic therapy. 
Long term risk of recurrent events is low, also in patients who discontin-
ued antiplatelet therapy.
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Background and aims: Patent foramen ovale (PFO)-closure is recom-
mended for stroke prevention in selected patients with suspected para-
doxical cerebral embolism. However, studies on cerebrovascular event 
recurrence after PFO-closure are limited by relatively short follow-up 
periods and information on the etiology of recurrent events are scarce.
Methods: All consecutive patients who had undergone PFO-closure at 
the University Hospital Graz from 2004-2021 were retrospectively identi-
fied. Indication for PFO-closure (with usage of different devices) was 
based on a regular neurological-cardiological PFO-board meeting. Patients 
underwent standardized clinical and echocardiographic follow-up 6 
months after PFO-closure. Recurrent (cerebro)vascular events were 
assessed via electronical health records.
Results: Over the study period, PFO-closure was performed in 515 
patients (ischemic stroke: n=506; TIA: n=9; mean age: 47.5±11.1 years; 
Amplatzer PFO-occluder: 48%). Only one patient had a major post-inter-
ventional complication (device thrombosis). Over a mean follow-up of 9.6 
years, recurrent cerebrovascular events were observed in 34 patients 
(6.6%; ischemic stroke: n=22, TIA: n=12); five patients had myocardial 
infarction and one peripheral arterial embolism. While large- and small-
vessel disease were the most frequent etiologies of recurrent stroke/TIA 
(26 and 23% respectively), only three strokes were related to atrial fibril-
lation (9%). Of note, no residual shunts were identified in patients with 
recurrent stroke/TIA.
Conclusions: In this long-term follow-up-study of stroke patients  
that had received PFO-closure with different devices in a real-world  
setting recurrent strokes were mainly related to macro- and microangio-
pathic causes. Thorough vascular risk factor control is crucial for second-
ary stroke prevention in patients treated for suspected paradoxical 
embolism.
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Background and aims: Anticoagulation is the standard treatment for 
cerebral venous thrombosis (CVT). The benefit of endovascular treat-
ment (EVT), which promotes early venous recanalization, was assessed in 
a single randomized controlled trial (TO-ACT) that was prematurely ter-
minated due to futility. We aimed to describe the safety and efficacy of 
EVT in selected patients with CVT.
Methods: Retrospective analysis of consecutive patients with CVT 
admitted to a tertiary center between 01/2011 and 08/2021.
Results: From 138 patients with diagnosis of CVT, 40 (29%) received 
EVT (85,0% were females, and mean age was 42±15,8 years). Most 
patients were selected for EVT after clinical worsening under anticoagula-
tion (n=33; 82,5%). Before EVT, 5 patients presented in coma (12,5%), 32 

with focal neurological deficits (80%) and 33 had parenchymal brain lesion 
(82,5%). In most cases, EVT consisted in mechanical thrombectomy com-
bined with local fibrinolysis (87,5%). Total or partial recanalization of all 
thrombosed sinuses was achieved in 37 patients (92,5%). Two patients 
had an access-site hematoma. Clinical and/or imaging deterioration was 
observed in 19 patients (47,5%) after EVT, including new or enlarged 
parenchymal hemorrhage in 3 cases (7,5%). At 6 months, 76.3% (29/38) 
patients were functionally independent (mRS<3). The overall in-hospital 
mortality rate was 3,6% (5/138).
Conclusions: Recanalization of thrombosed sinuses through EVT was 
efficiently achieved, bearing a small risk of complications. Most patients 
were selected for EVT after clinical deterioration under anticoagulation.
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CEREBRAL VENOUS THROMBOSIS AND 
AUTOIMMUNE DISEASE
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Background and aims: Autoimmune disease (AD) increases the risk of 
cerebral venous thrombosis (CVT). We investigated frequency and type 
of AD among CVT patients and assessed their association with functional 
outcome.
Methods: We included consecutive CVT patients from the International 
CVT Consortium centers. Clinical presentation and presence of AD was 
recorded during the acute phase, and outcome was assessed at last avail-
able follow-up using the modified Rankin Scale (mRS).
Results: Data were available for 1,505 CVT patients from 16 centers and 
mean follow-up was 6.5 months. Any AD was present in 261 (17%) 
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patients, with hypothyroidism, Behçet’s disease, and inflammatory bowel 
disease (IBD) being the most frequent (Table 1). There was great variabil-
ity in patient age, sex, disease course, and outcome between individual 
ADs. Patients with Behçet’s had often CVT presentation with isolated 
headache symptom. In contrast, patients with psoriasis and IBD had more 
frequently focal symptoms and parenchymal lesions than CVT patients 
without AD (Table 1). Recurrence of venous thromboembolism (VTE) 
amongst IBD patients was elevated (17% vs. 4%). Behçet’s disease was 
independently associated with good functional outcome (mRS 0-2) in 
logistic regression analysis (adjusted for age, sex, and center).
Conclusions: About one in 6 CVT patients has an AD. Autoimmune 
diseases represent a heterogeneous group regarding clinical presentation 
and outcome. Behçet’s disease is associated with good outcome, whereas 
patients with IBD and psoriasis represent a group with a higher risk for 
CVT with focal symptoms and parenchymal lesions, and VTE recurrence.
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Background and aims: Cerebral venous sinus thrombosis associated 
with vaccine-induced immune thrombotic thrombocytopenia (CVST-
VITT) is a severe disease with high mortality. The aim of our study is to 
investigate the differences in presentation, clinical course, treatment, and 
outcome of CVST-VITT in women and men.
Methods: We used data from an ongoing international registry. VITT 
was diagnosed according to Pavord criteria. We compared the character-
istics of CVST-VITT between women and men.
Results: Of 133 possible, probable and definite CVST-VITT cases included 
in this analysis, 102 (77%) were women. Women were slightly younger 
(median age 42 (IQR 28-54) vs 45 (IQR 28-56)), more often were coma-
tose at baseline (26% vs 10%) and had a lower platelet count at presenta-
tion [median (IQR) 50 (28-79) vs 68 (30-125)] as compared to men. The 
nadir platelet count was lower in women [median (IQR) 34 (19-62) vs. 53 
(20-92)]. More women were treated with endovascular thrombectomy 
than men (15% vs 6%). Treatment with IVIG was similar (63% vs 66%), as 
were new thromboembolism (14% vs 14%) and major bleeding complica-
tions (36% vs 27%). Good functional outcome (modified Rankin Scale 0-2, 
42% vs 45%) and in-hospital death (39% vs 41%, P=0.79) did not differ.
Conclusions: Three quarters of CVST-VITT patients in this study were 
women. Women were more severely affected at presentation, but clinical 
course and outcome did not differ in women and men. Rate of treatment 
with IVIG was similar, but more women were treated with endovascular 
thrombectomy.
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Background and aims: Time to achieve BP control may play a key role 
in the potential benefit of BP reduction strategies in acute ICH. This study 
aimed to evaluate the influence of time to SBP target achievement on ICH 
outcomes.
Methods: RAINS was a multicenter, prospective, observational cohort 
study of consecutive ICH patients <6 hours and SBP ⩾150 mmHg 
( January-2018, June-2022). Patients underwent baseline and 24-hour CT 
scans and 24-hour close noninvasive BP monitoring. BP was managed 
under a RApid (reaching target <60 minutes), INtensive (target SBP 
<140 mmHg), and Sustained (bolus followed by continuous perfusion) 
protocol. 24-hour SBP variability was also recorded. Outcomes included 
substantial hematoma expansion (>6mL->33%, primary outcome), early 
neurological deterioration (END, 24-hour ΔNIHSS ⩾4), and 90-day mRS 
score. Analyses were adjusted by age, sex, anticoagulation, onset-to-imag-
ing time, ICH volume, and intraventricular extension.
Results: We included 313 patients: 178 (56.9%) achieved SBP target <60 
minutes and median 24-hour SBP variability was 21.1 (15.6-25.0) mmHg. 
SBP target achievement <60 minutes halved the risk of substantial hema-
toma expansion (aOR 0.48, 95% CI 0.27-0.85), END (aOR 0.51, 95% CI 
0.28-0.91), and worse 90-day mRS scores (Figure, aOR 0.48, 95% CI 0.31-
0.74). Higher 24-hour SBP variability was unrelated to expansion (aOR 
0.99, 95% CI 0.96-1.04) but associated higher END rate (aOR 1.10, 95% 
CI 1.06-1.15) and 90-day mRS scores (aOR 1.06, 95% CI 1.03-1.10).
Conclusions: Achievement of intensive SBP target within 60 minutes 
and stable sustention within 24 hours associates lower ICH expansion, 
better clinical course, and improved outcomes.
Disclosure of interest: Yes
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Background and aims: CAA is a common cause of spontaneous intrac-
erebral hemorrhage (ICH). Although other types of intracranial hemor-
rhages can occur in conjunction with CAA-related ICH, it is unknown 
whether CAA is a risk factor for other types of intracranial hemorrhage 
in the absence of ICH. We hypothesize that CAA is an independent risk 
factor for isolated non-traumatic subdural hemorrhage (SDH).
Methods: We conducted a 2-stage (discovery and replication) observa-
tional study that retrospectively analyzed data from the UKBiobank (dis-
covery) and the All of Us (AoU) (replication) study. We included 
participants over 50 years of age to meet the age threshold for the modi-
fied Boston Criteria 2.0. The exposure was a diagnosis of CAA, and the 
outcome was non-traumatic SDH, both identified using ICD-9 and ICD-
10 codes. We used survival analyses with log-rank tests and multivariable 
Cox proportional hazards models adjusted for demographic characteris-
tics and vascular risk factors.
Results: The discovery phase included 283,452 UK Biobank participants 
comprising 123 CAA cases and 504 SDH cases. SDH subsequently 
occurred in 2.4% of participants with CAA versus 0.2% of those without 
CAA. In a multivariable Cox model, CAA was associated with a signifi-
cantly increased risk of SDH (Hazard Ratio=7.3;95%CI=2.3-22.7). This 
finding was replicated among 168,370 AoU participants, where 66 had 
CAA, and 443 had an SDH (HR=11.66;95%CI=5.2-26.2).

Conclusions: In two large heterogeneous cohorts conducted in differ-
ent countries, CAA was independently associated with a higher risk of 
SDH. Further research is needed to determine causality and identify bio-
logical pathways that may mediate this association.
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Background and aims: Elevated blood pressure (BP) after acute spon-
taneous intracerebral haemorrhage (ICH) is associated with poor out-
come. We assessed the effect of BP-lowering interventions on individual 
and global clinical outcomes after ICH.
Methods: Post-hoc analysis of the BASC dataset. Included studies shared 
IPD for patients with acute ICH recruited to randomised controlled trials 
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(RCTs) assessing effects of various strategies to lower BP within 7 days of 
ICH onset. Outcomes included modified Rankin Scale (mRS), EuroQol–5 
dimension health status utility value (EQ-5D HSUV), mortality and seri-
ous adverse events (SAEs). Baseline characteristics are presented as mean 
(SD), number (%) and median [IQR]. Global analysis of mRS/EQ-5D/
death/SAEs used the Wei-Lachin test of multiple outcomes to determine 
individual and summary effects with results presented as Mann-Whitney 
Differences (MWD) with 95% CI.
Results: BASC-ICH included 6221 patients (mean age 64.2 (±12.9) 
years, female 36.4%) from 16 RCTs at a median time from symptom onset 
to randomisation of 3.8 [IQR 2.6, 5.3] hours. There was no evidence of 
an effect of BP-lowering after ICH on global outcomes: MWD 0.00, 95% 
CI (-0.02, 0.02), p=0.75. Similar results were seen for the individual out-
comes: mRS MWD -0.01, 95% CI (-0.04, 0.02), EQ-5D -0.02 (-0.06, 0.01), 
death 0.00 (-0.02, 0.02), and SAEs 0.02 (-0.01, 0.04).
Conclusions: Lowering BP after ICH appeared to have no effect on 
overall clinical outcomes using a global analysis involving data about func-
tional outcome, health-related quality of life, mortality and SAEs.
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Background and aims: To investigate whether earlier times in achiev-
ing and maintaining systolic blood pressure (SBP) 120-140 mmHg is asso-
ciated with favorable outcomes in patients with acute intracerebral 
hemorrhage (ICH).
Methods: We pooled individual patient data from randomized 
controlled trials in BASC. Participants were stratified by time 
(hour) to first achieved (1, 1-6, 6-12, 12-18, 18-24 others, and not 
achieved) and subsequently maintained SBP 120-140 mmHg over 24 
hours. Primary outcome was ordinal mRS scores at 90-180 days. A one-
stage approach was used, with adjustment using generalized linear mixed 
models with covariables and trial as a random effect.
Results: 5761 (54.1%) patients (mean age 64.0 [SD 13.0], 2120 [36.8%] 
females) were included in this analysis. Compared with participants who 
did not achieve, earlier achievement and maintenance of SBP 120-140 
mmHg over 24 hours was associated with better functional outcomes (1h 
[odds ratio 0.68, 95% confidence interval 0.47-0.98], 1-6h [0.67, 
0.53-0.83], 6-12h [0.60, 0.46-0.79], 12-18h [0.62, 0.49-0.78], 18-24h 
[0.73, 0.62-0.86], and others [0.77, 0.68-0.88]; P for linear trend 0.010). 
It was significantly associated with both better functional outcomes (P 
=0.0002 for interaction) and less hematoma expansion (HE) at 24 hours 
(P =0.005 for interaction) only among those who were randomized within 
2 hours post-ictus. There were no differences in the frequency of serious 
cardiac and renal adverse events across groups.

Conclusions: Earlier achieving, especially within 2 hours, and maintaining 
SBP 120-140 mmHg over 24 hours after acute ICH is safe and associated 
with less HE and better functional outcomes
Disclosure of interest: No
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Background and aims: We investigated outcomes in patients with 
intracerebral haemorrhage (ICH) according to prior treatment with 
Vitamin-K-antagonists (VKAs) or direct oral anticoagulants (DOACs).
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Methods: Individual patient data study combining data of two prospec-
tive national stroke registries from Switzerland and Norway (2013-2019). 
We assessed the association of prior anticoagulation as compared to 
patients without anticoagulation with favourable functional outcome 
(modified-Rankin-Scale 0-2) and mortality at 3 months using multivariable 
logistic regression.
Results: Among 11,350 patients with ICH (mean [SD] age 73.6 [13.4] 
years; 47.6% women), 1,491 (13.1%) were taking VKAs and 1,204 (10.6%) 
DOACs (94.0% factor-Xa-inhibitors). The spectrum of prior anticoagula-
tion changed during the study period (figure 1, p<0.001). Baseline NIHSS 
did not differ (median NIHSS, 7 [IQR, 2-15] for no anticoagulation, 8 
[3-17] for VKA and 7 [3-15] for DOAC).
Prior VKA therapy (n=259, 20.7%; aOR 0.70, 95%CI 0.49-0.99) but not 
prior DOAC therapy (n=246, 25.4%; aOR 1.06, 95%CI 0.73-1.53) was 
independently associated with lower odds for favourable outcome com-
pared to patients without anticoagulation (n=2,556, 37.6%).
Prior VKA therapy (n=720, 49.4%; aOR 1.71, 95%CI 1.25-2.33) but not 
prior DOAC therapy (n=460, 39.7%; aOR 1.35, 95%CI 0.99-1.86) was 
independently associated with increased odds for mortality compared to 
patients without anticoagulation (n=2,512, 30.2%).
Conclusions: The spectrum of anticoagulation-associated ICH changed 
during the last years. Compared to no prior anticoagulation, prior VKA 
treatment but not prior DOAC treatment was associated with poorer out-
comes. Specific reversal therapy for factor-Xa-inhibitors was not available 
during study period and thus outcomes may further improve in the future.
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Background and aims: Intracerebral hemorrhages (ICH) have a poor 
prognosis. Identification of risk factors for mortality would allow better 
selection of patients for therapeutic research. The objective of this study 
is to develop a new prognostic score for 30-day mortality of ICH.
Methods: Spontaneous ICH between 2008 and 2018 from the popula-
tion-based Brest Stroke Registry were included. Demographic, risk fac-
tors, clinical (Glasgow Coma Score (GCS), NIHSS, Rankin), and 
radiological data were collected. Missing data were imputed by the 
Predictive Mean Matching method. The score was created from a training 
cohort (2/3) and tested on a validation cohort (1/3). Univariate and mul-
tivariate logistic analyses were performed to establish this score. We 
compared the performance of the score versus the recognized Hemphill 
score with ROC curves.
Results: From 9875 strokes, 1223 had a primary ICH. Multivariate model 
was established through selection of variables significantly associated with 
mortality in the univariate analysis. multivariate analysis identifed the fol-
lowing variables for our score : age ⩾ 80 y.o, GCS, NIHSS score, Rankin 
score before admission, ICH volume > 30 cm3, presence of intraventricu-
lar hemorrhage. The AUC of our score on the learning cohort was 0.88 
vs 0.82 for the Hemphill score and 0.86 vs 0.80 on the validation cohort.
Conclusions: We developed a new prognostic score for 30-day mortal-
ity for ICH using variables from admission as soon as the first brain scan 
is performed. The integration of the Rankin score prior admission and 
NIHSS increased the statistical performance of our score compared to 
Hemphill score.
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Background and aims: The location of intracerebral haemorrhage 
(ICH) is a key determinant of outcome. We determined associations of 
haematoma location on early neurological deterioration (END), early 
hematoma expansion (HE) and functional outcome in ICH.
Methods: Post-hoc analysis of the Blood pressure in Acute Stroke 
Collaboration (BASC) ICH dataset. Generalized mixed models were 
used to explore associations of haematoma location (deep vs. lobar) 
and END (at 7 days), HE (at 24 hours; absolute ⩾6 mL or relative 
⩾33%) and death or dependency (modified Rankin scale scores 3-6) at 
90 days.
Results: Among 3642 ICH (mean age 63.3±13.0, female 37.7%) patients, 
86.1% had deep haematoma. Those with lobar haematoma had higher 
END (19.6% vs 10.1%), HE (29.6% vs 25.0%) and death or dependency 
(60.6% vs 55.3%) compared to those with deep haematoma. After adjust-
ment for confounders including baseline haematoma volume, patients 
with deep haematoma had increased odds of death or dependency (aOR 
2.44, 95%CI 1.85-3.22). The results were consistent after further adjust-
ment for features of brain frailty. Baseline haematoma volume contributes 
a reversed result according to location: deep was associated with worse 
outcomes when small (⩽5.9 ml) and large (>20.0 ml) volume compared 
to lobar.
Conclusions: In patients with acute ICH, lobar ICH location is associ-
ated with greater frequency of early ND and HE. However, after adjust-
ment for baseline ICH volume, deep ICH location was significantly 
associated with poorer functional outcomes at 90 days, especially in those 
with smaller or larger baseline ICH volume.
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Background and aims: There is uncertainty whether elderly with 
symptomatic carotid stenosis(SCS) have more adverse events post-
carotid endarterectomy(CEA). In trials, recurrent stroke risk on medical 
therapy alone increased with age, whereas operative stroke risk was unre-
lated. Few octogenarians were included in trials and there was no system-
atic analysis of all study types. We aimed to evaluate the safety of CEA in 
symptomatic elderly.

Methods: We performed systematic review and meta-analysis of studies 
reporting post-CEA stroke, MI and death in SCS patients(Image1). We 
included observational studies and interventional arms of randomized tri-
als if outcome rates were provided. Individual patient data(IPD) from 4 
prospective cohorts enabled multivariate-analysis.
Results: Of 47 studies(107587 patients), risk of perioperative stroke was 
2.04%(1.94–2.14) in octogenarians(390 strokes/19101 patients) and 
1.85%(1.75–1.95) in nonoctogenarians (1395/75537);P=0.046. Periopera-
tive death was 1.09%(0.94–1.25) in octogenarians (203/18702) and 
0.53%(0.48–0.59) in nonoctogenarians(392/73327);P<0.0001(Image2). 
Per 5-year age increment, a linear increase in perioperative stroke, MI, 
and death were observed;P=0.04-0.002(Table1). However, in past 3 dec-
ades, perioperative stroke±death declined significantly in octogenari-
ans(7.78%[5.58–10.55] before year 2000 to 2.80%[2.56–3.04] after 
2010);P<0.0001(Table2). In IPD multivariate-analysis(5111 patients), age 
⩾85 years was independently associated with perioperative stroke 
(P<0.0001) and death (P=0.005)(Table3). Yet, survival was similar for 
octogenarians versus nonoctogenarians at 1-year (95.0%[93.2–96.5] ver-
sus 97.5%[96.4–98.6];P=0.08), as was 5-year stroke risk (11.93%[9.98–
14.16]) versus 12.78%[11.65–13.61];P=0.24)(Image3)
Conclusions: We found a modest increase in post-CEA risks with age 
for SCS. As stroke risk increases with age when on medical therapy 
alone, our findings support selective urgent intervention in symptomatic 
elderly.
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Background and aims: Guidelines recommend BP<130/80mmHg after 
TIA/stroke, but real-world control is poor. Centrally-monitored home BP 
monitoring (HBPM) might allow earlier diagnosis of missed hypertension 
and better titration of treatment in patients managed at home. We aimed 
to determine effectiveness and acceptability of telemetric-HBPM-guided 
BP treatment in acute TIA/stroke and to assess long-term BP control.
Methods: In a population-based study (Oxford Vascular Study), all 
patients with acute TIA/minor stroke underwent daily telemetric-HBPM 
for up to 3-months, irrespective of baseline BP. Treatment was titrated to 
target BP<130/80mmHg, with control assessed by 24-hour ABPM at one 
and 12-months, acceptability by anonymised questionnaire, medication 
adherence by interview/prescribing records, and 10-year risk of major 
vascular events (MVE) by face-to-face follow-up.
Results: Of 1656 patients (mean/SD age=69.7/13.1) who undertook 
HBPM, 1044 (63.0%) had their initially-prescribed BP-lowering treatment 
increased during the first month. Mean/SD initial clinic BP decreased by 
24.2/11.9mmHg (p<0.0001) by 3-month follow-up, control was sustained 
on 12-month ABPM (daytime mean/SD SBP=129.5/13.3; DBP=74.3/8.0), 
and patient satisfaction was >90%. However, of the 1435 (88.7%) patients 
on BP medication at 12-months, 496 (34.6%) had treatment reduced/
stopped by non-study clinicians thereafter. This group had higher subse-
quent BP (10-year SBP=144.5 vs 134.7mmHg, p=0.011) and increased 
10-year risk of MVE (177 events; HR=3.01,95%CI=1.98-4.62,p<0.0001) 
compared with adherent patients, with 42.8 (25.0-59.4)% of MVE-risk 
attributable to reducing/stopping BP-treatment.
Conclusions: Telemetric HBPM-guided treatment achieved sustained BP 
control throughout the first year after TIA/stroke. However, subsequent 
discontinuation of medication accounted for 40% of recurrent MVE, sug-
gesting that some form of longer-term HBPM is necessary.
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Background and aims: Following the results of randomized controlled 
trials (RCTs), guidelines recommend short-term (21-90 days) dual anti-
platelet treatment (DAPT) for secondary prevention of minor ischemic 
stroke (NIHSS score ⩽5) or high risk-TIA (ABCD2 score ⩾4). We aim at 
evaluating DAPT benefits and risks in real-world.
Methods: The Real-life study on short-term dual antiplatelet treatment 
in patients with ischemic stroke or TIA (READAPT) is a prospective, 
ongoing, nationwide, multicentre, observational study, which has included 
patients with non-cardioembolic minor ischemic stroke or high-risk TIA 
receiving short-term DAPT in clinical practice since February 2021.
Results: Up to 8th January 2023, 59 centers included 1054 patients 
who completed the 90-day follow-up. Most patients were male (707, 
67.1%) with a median age of 72 years (IQR 62-79). According to symp-
toms duration, 745 (70.7%) patients had an ischemic stroke with a 
median NIHSS of 3 (IQR 2-4) and 309 (29.3%) a TIA with a median 
ABCD2 score of 4 (IQR 4-5); 193 (18.3%) received acute revasculariza-
tion procedures. During the follow-up, 76 (7.3%) patients had a recur-
rent ischemic event, of which 46 (60%) were ischemic strokes; 13 (1.2%) 
discontinued DAPT due to conditions requiring anticoagulation; 2 
(0.2%) died due to vascular causes; 2 (0.2%) had intracerebral hemor-
rhages; and 29 (2.7) had bleedings, which in 10 (0.9%) cases led to DAPT 
discontinuation.
Conclusions: Patients with minor ischemic stroke or high-risk TIA 
treated with short-term DAPT may have a higher proportion of ischemic 
recurrences and similar proportion of hemorrhagic events in real-world 
than RCTs.
Disclosure of interest: No
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Background and aims: Diabetes and stroke are two of the most com-
mon chronic conditions worldwide and the aim of this study is to conduct 
a comprehensive nationwide epidemiological investigation of their 
coexistence.
Methods: Subjects from the Chinese Stroke Center Alliance, a multi-
center, nationwide registry study, were retrospectively enrolled. The dis-
tribution of diagnosed, undiagnosed diabetes, and prediabetes among 
stroke/TIA patients was investigated, the medical care around diabetes 
and their respective risk predictors were analyzed, and the association of 
all above diabetes characteristics with in-hospital death was evaluated 
using multi-variable Cox regression models.
Results: Of 980625 patients included, 308426 (31.5%) had prediabetes, 
while 365052 (37.2%) had diabetes, nearly a third undiagnosed (112969, 
30.9%), with nationwide distribution presented in Fig 1& 2. Of residual 
aware diabetic patients, 59.0% were treated, with 27.3% controlled. 
Compared to Han ethnicity, Zhuang ethnicity had lower prevalence of 
diabetes (37.3% vs 35.1%) but were less aware (69.4% vs 56.5%), treated 

(59.4% vs 47.8%), and controlled (27.4% vs 26.0%). Patients with predia-
betes, diagnosed and undiagnosed diabetes faced higher risk of in-hospital 
death (adjusted HR [95%CI]: 1.47[1.35-1.60]; 2.15[1.97-2.34]; 4.20[3.87-
4.56], all P<0.001). Unaware and untreated diabetes were independently 
associated with in-hospital death (adjusted HR [95%CI]: 1.99[1.85-2.14]; 
2.84[2.63-3.07, both P<0.001]). Compared with controlled diabetes, 
those with uncontrolled diabetes had a lower risk of in-hospital death 
(adjusted HR [95%CI]: 0.77[0.68-0.88], P<0.001).
Conclusions: The findings indicate that diabetes is an important and 
neglected public health problem among stroke/TIA patients in China, 
which should be screened and intervened timely.
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PERMANENT BILATERAL CAROTID 
ARTERY IMPLANTS TO PREVENT LARGE 
VESSEL OCCLUSION STROKE IN ATRIAL 
FIBRILLATION: CAPTURE 2

Ashkan Shoamanesh*1, Vivek Reddy2, Alexander P. Benz3, 
Peter Neuzil4, Jaime Masjuan5, Roland Veltkamp6,  
George Ntaios7, Tom De Potter8, Sagit Broder9,  
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Background and aims: Permanent bilateral common carotid filters 
capturing emboli with diameter of ⩾1.4 mm may prevent stroke from 
large vessel occlusion(LVO) in patients with atrial fibrillation(AF).
Methods: CAPTURE 2 is a multicenter single-arm investigation of carotid 
filters (Vine; Javelin LLC, Israel) in AF patients ⩾50 years with prior stroke 
and CHA2DS2-VASc score ⩾4 receiving oral anticoagulants(OAC). 
Ultrasound-guided bilateral trans-cutaneous common carotid artery device 
injection was performed. After 10 patients were enrolled (phase 1), device 
design/manufacturing was improved and post-implant antithrombotic regi-
men intensified in the subsequent 71 patients (phase 2). The primary out-
come was major adverse events(MAE) within 30 days of implantation.
Results: Of 81 enrolled patients (mean age 71 years, 43% female, mean 
CHA2DS2-VASc 5), bilateral filter implantation was successful in 
78/81(96%) patients. Two patients had a device-related MAE; both were 
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asymptomatic. During mean follow-up of 13.9 months, ischemic stroke 
rate was 7.6%/yr (phase 1: 3/10[25.9%/yr] and phase 2: 4/71[4.9%/yr]). In 
phase 2, the 4 ischemic strokes were non-disabling (NIHSS <3) and none 
were LVO-associated. During follow up routine ultrasound screening, 
asymptomatic filter-associated thrombi were detected in 3/10 patients in 
phase 1; but only in 1/71[1.2%/yr] in phase 2. No patient had carotid 
stenosis, occlusion, or device migration.
Conclusions: Bilateral carotid filter implantation can be done with a high 
rate of success and safety in patients with AF and stroke, receiving  
OAC. This is a promising new treatment for patients with AF and stroke, 
receiving OAC, with high residual stroke risk. A randomized clinical trial 
is warranted.
Disclosure of interest: Yes
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PREDICTIVE RISK CALCULATOR FOR STROKE 
RECURRENCE OF ATRIAL FIBRILLATION 
PATIENTS: PRERISK-AF
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Department of Neurology, Barcelona, Spain, 4AQUAS - Agència de Qualitat i 
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Background and aims: AF is a leading cause of severe stroke. Classical 
models of risk of embolism in patients with AF point towards vascular risk 
factors and heart failure as key elements that increase the risk of stroke 
(CHADSVASC score). Machine learning models may implement new sur-
rogates for a better prediction of stroke recurrence. We aimed to identify 
new predictors of AF-related stroke recurrence by statistical and ML algo-
rithms in a large population sample.
Methods: A clinical and socioeconomic public healthcare-based dataset 
of 12412 patients admitted with IS or TIA and AF in 88 public hospitals. 
We developed several supervised ML models and compared them with 
statistical time varying survival analysis models (Cox).
Results: Overall, 3386 patients presented a stroke recurrence (19.12%) 
along a median follow-up of 803 days, with the following temporal distri-
bution: 90 days (early), 1 year (late) and >1 year (long): 17.3%, 6.2% and 
5% respectively. Overall ML models performed better than the Cox 
model and relied on fewer assumptions than statistical Cox model as 
shown in Fig a, although the latter provided better qualitative and quanti-
tative and more trustable feature explanation (HR: Hazard Ratio), as 
shown in Fig b. Vascular risk factors showed stronger prediction than age 
for stroke recurrence in AF patients. Emergency consultation in the previ-
ous 3 months emerged as a powerful predictor of stroke recurrence.
Conclusions: PRERISK-AF improves recurrent stroke risk prediction in 
AF patients by developing survival analysis and ML models. Our results 
pave the way to personalized AI assisted health-care.
Disclosure of interest: No
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ISOSORBIDE MONONITRATE, CILOSTAZOL 
AND THEIR COMBINATION FOR ONE YEAR: 
EFFECT ON COGNITIVE OUTCOMES IN 
PATIENTS WITH SMALL VESSEL STROKE: THE 
LACUNAR INTERVENTION TRIAL-2 (LACI-2)
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A summary of abstract 1330 and 2145 will be presented in session “ Official Welcome and Large Clinical Trials” by Joanna Wardlaw
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Background and aims: Cognitive impairment is common following 
lacunar ischaemic stroke, a form of cerebral small vessel disease (SVD), 
but there is no specific treatment. The LACunar Intervention Trial-2 
(LACI-2, ISRCTN14911850) assessed if isosorbide mononitrate (ISMN) 
and/or cilostazol could improve post-lacunar stroke cognitive outcomes.
Methods: LACI-2 was an investigator-initiated randomised, open-label, 
blinded-endpoint, 2x2 factorial trial. Participants age >30yrs with clinical 
lacunar ischaemic stroke, compatible MR/CT brain imaging, and capacity 
to consent, were randomised to one year of ISMN 25mg bd, cilostazol 
100mg bd, both, or neither. At one year, cognitive function was assessed 
centrally, masked to drug, using telephone Montreal Cognitive Assessment 
(tMOCA), telephone Interview of Cognitive Status (TICS), animal nam-
ing, and mapped to a 7-level ordinal scale reflecting Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5) neurocognitive catego-
ries. All analyses were co-variate adjusted. Data are median [interquartile 
range], adjusted odds ratio (aOR), mean difference (aMD), 95% confi-
dence interval.
Results: LACI-2 recruited 363 patients at 26 UK hospitals from 
05/02/2018-31/05/2021. Baseline characteristics were well balanced: age 
64 [56-72] years, female 112 (31%), stroke-to-randomisation 79 [27-244] 
days. LACI-2 retained 358 (99.0%) participants at one year, 308 (86%) 
provided data for 7-level cognition, of whom 184 (60%) had mild or 
worse cognitive impairment. ISMN (aOR 0.55, 0.36-0.86, p=0.008), and 
ISMN+cilostazol (aOR 0.44, 0.23-0.85, p=0.015) reduced 7-level cogni-
tive impairment. ISMN+cilostazol improved tMOCA scores (aMD 1.14, 
0.24-2.04, p=0.013).
Conclusions: LACI-2 suggests that ISMN, alone or with cilostazol, may 
improve post-lacunar stroke cognition; a definitive phase-3 trial in lacunar 
stroke (LACI-3) is planned.
Disclosure of interest: No
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Distal Medium Vessel Occlusions in Acute 
Ischaemic Stroke: Stent Retriever versus Direct 
Aspiration - A Systematic Review and Meta-
Analysis
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Background and aims: Acute ischaemic stroke due to distal medium 
vessel occlusion (AIS-DMVO) causes significant morbidity. Endovascular 
thrombectomy advancement has made treating AIS-DMVO with stent 
retrievers (SR) and aspiration catheters (AC) possible, however the opti-
mal technique remains unknown. We performed a systematic review and 
meta-analysis to investigate the efficacy and safety of SR compared to AC 
in AIS-DMVO.
Methods: We systematically searched PubMed, Cochrane and EMBASE, 
from inception to 2nd September 2022, for studies comparing SR or primary 
combined (SR/PC) against AC in AIS-DMVO. We adopted the Distal 
Thrombectomy Summit Group’s definition of DMVO. Efficacy outcomes 
were functional independence (90-day modified Rankin Scale 0-2), first pass 
effect (first pass modified/expanded Thrombolysis in Cerebral Infarction 
scale [mTICI/eTICI] 2c-3), successful final recanalisation (mTICI/eTICI 2b-3), 
and excellent final recanalisation (mTICI/eTICI 2c-3). Safety outcomes were 
symptomatic intracranial haemorrhage (sICH) and 90-day mortality.
Results: 13 studies were included, involving 1881 patients with 1274 
receiving SR/PC and 607 receiving AC only. SR/PC achieved higher odds 
of functional independence (odds ratio [OR] 1.33, 95% CI 1.06-1.67) and 
lower odds of mortality (OR 0.69, 95% CI 0.50-0.94) than AC. Odds of 
successful/excellent recanalisation and sICH were similar between both 
groups. Comparing only SR and only AC, SR only achieved higher odds of 
successful recanalisation (OR 1.80, 95% CI 1.17-2.78).
Conclusions: There is potential for efficacy and safety benefits in SR/PC 
as compared to AC only in AIS-DMVO, and further trials are necessary to 
validate these benefits.

Disclosure of interest: No
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EFFECTS OF INTENSIVE BLOOD PRESSURE 
LOWERING ON BRAIN OEDEMA IN 
THROMBOLYSED PATIENTS WITH ACUTE 
ISCHAEMIC STROKE: ENCHANTED 
SECONDARY ANALYSIS RESULTS

Guobin Zhang1,2, Chen Chen*1,3,4, Xinwen Ren1,  
Menglu Ouyang4, Laurent Billot4, Qiang LI4, Yang Zhao1,  
Xia Wang4, Yunke LI1, Luyun Zhang1,5, Sheila Ong4,  
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of Sydney, University of Sydney, Sydney, Australia, 7The George Institute for 
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Background and aims: Cerebral oedema is recognised as a strong pre-
dictor of poor outcomes in acute ischaemic stroke (AIS) and raised blood 
pressure (BP) may promote its development. We aimed to determine 
whether intensive BP lowering reduces the severity of cerebral oedema 
after AIS.
Methods: ENCHANTED was an international, multicentre, 2x2 facto-
rial, open, blinded endpoint, randomised trial which showed no benefit on 
functional recovery of intensive (target SBP <140mmHg) versus standard 
(SBP <180mmHg) BP management in thrombolysis-treated patients with 
AIS. Among ENCHANTED BP-control arm participants (N=2,196), avail-
able serial brain images (baseline+follow-up, CT/MRI) were analysed cen-
trally with standardised techniques (Apollo MIStar software) by expert 
readers blinded to clinical details to rate oedema severity (from 0 ‘no’ to 
6 ‘most severe’ oedema [midline shift and effacement of basal cisterns]) 
and other abnormalities. Primary outcome was any cerebral oedema 
(score 1-6) with analysis by using logistic regression models.
Results: In 1,477 (67.3%) patients (mean age 67.7 yr; female 39.6%) with 
sequential scans, the between-group mean SBP difference was 6.6 mmHg 
over 24 hours. There was no significant effect of intensive BP control on 
any cerebral oedema (22.12% vs. 22.39%, adjusted OR 1.05, 95% CI 0.81-
1.36; p=0.707), and severe oedema (scores 3-6) (2.55% vs. 3.26%, adjusted 
OR 1.62, 95% CI 0.85-3.0; p=0.145).
Conclusions: Modest early intensive BP lowering does not appear to 
influence cerebral oedema in thrombolysed AIS patients.
Disclosure of interest: No
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Antiplatelet regimen in emergent carotid 
stenting for acute ischemic stroke due to tandem 
occlusion: a meta-analysis of aggregate data
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Background and aims: Emergent carotid artery stenting (eCAS) may 
be required during mechanical thrombectomy (MT) for acute ischemic 
stroke (AIS) due to tandem occlusion (TO). The optimal use of antithrom-
botics (APT) in this context is uncertain especially in case of intravenous 
thrombolysis. We conducted a systematic review and meta-analysis to 
evaluate clinical outcome of various intraprocedural APT approaches fol-
lowing eCAS.
Methods: The systematic review followed the PRISMA guidelines. 
MEDLINE, EMBASE and Scopus were searched from 1/1/04 to 30/09/22 
for studies evaluating eCAS in TO. The primary endpoint was 90-days 
mRS 0-2 (good functional outcome); secondary outcomes were sympto-
matic intracerebral hemorrhage (sICH), in stent-thrombosis (<24h from 
eCAS), delayed stent thrombosis (>24h), successful recanalization. Meta-
analysis of proportions and meta-analysis of odds ratios (OR) were imple-
mented with random-effect modeling.
Results: Thirty-five studies were included with a total of 1670 patients. 
Dual antiplatelets (DAPT) or glycoprotein IIb/IIIa inhibitors (GPI) carried 
marginal higher rates of good functional outcome compared with no 
(noAPT) or single antiplatelets (SAPT). Sensitivity analysis and meta-
regression excluded a significant impact of rates of intravenous throm-
bolysis and ASPECTS. GPI had marginal increase in sICH over DAPT, 
SAPT or noAPT. GPI and DAPT showed marginal benefit over SAPT and 
noAPT in terms of in-stent thrombosis.
Conclusions: Rates of good functional outcome seem similar after 
eCAS independent from antithrombotics used, with marginal benefit of 
GPI and DAPT. Antithrombotics may be considered after intravenous 
thrombolysis to maintain stent patency although there is a minor non-
significant increase in sICH risk.
Disclosure of interest: No
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THERAPY FOR INTRACRANIAL ARTERIAL 
STENOSIS: A SYSTEMATIC REVIEW AND 
INDIVIDUAL PATIENT DATA META-ANALYSIS
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Background and aims: Intracranial stenosis is a major cause of 
stroke globally. Between stenting and medical therapy, it is debated 
which is the optimal treatment for symptomatic intracranial stenosis. 
We compared the outcomes of both procedures for symptomatic 
intracranial stenosis.
Methods: PubMed, Embase and Cochrane CENTRAL were searched 
from inception to 17 August 2022 for eligible studies. Outcomes for both 
procedures were evaluated using one-stage and two-stage meta-analyses. 
For the one-stage meta-analysis, individual patient data was reconstructed 
from Kaplan-Meier curves, pooled and analysed using shared frailty and 
stratified Cox models, and restricted mean survival time (RMST) tech-
niques. For two-stage meta-analysis, stroke, death, transient ischemic 
attacks and haemorrhage incidences were compared using random-effects 
models.
Results: Data from 1090 patients were analysed. In the first-year post-
treatment, patients who underwent stenting had a significantly higher 
stroke/death risk (RMST: -0.83 months [-1.30, -0.37]) and hemorrhage 
risk (Risk Ratio (RR): 11.87 [2.25, 62.54], I²=0%). These results were cor-
roborated by the shared frailty and stratified Cox models. Patients who 
underwent stenting also had a higher risk of ischemic stroke (RR=2.22 
[1.28, 3.86], I²=0%) and haemorrhage (RR: 12.66 [2.41–66.45], I²=0%) 
within the first 30 days. Differences in 3-year outcomes of stroke and 
death were insignificant.
Conclusions: Medical therapy has a more favourable risk-benefit profile 
over stenting in the short term, especially in the first 30 days post-treat-
ment. In the long term, there are insignificant differences in outcomes 
between both interventions. More should be done to improve patient 
selection and reduce stenting-related peri-procedural risks.
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Acute ischemic stroke in active cancer vs 
non-cancer patients: stroke characteristics, 
mechanisms and clinical outcomes
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Background and aims: We aimed to estimate the rate of active cancer 
(AC) in patients with acute ischemic stroke (AIS) and to compare demo-
graphics, clinical characteristics, stroke mechanisms, and long-term out-
comes between groups.
Methods: Using 2003-2021 data from the Acute-STroke-Registry-and-
Analysis-of-Lausanne (ASTRAL), we compared patients with AC, (previ-
ously known and newly-diagnosed cancers during AIS hospitalization or 
within the following 12 months), with non-cancer patients. Patients with 
inactive cancer were excluded. Outcomes were the modified Rankin Scale 
(mRS) score at 3 months and death and recurrent cerebrovascular events 
at 12 months. Logistic regression analyses were performed to compare 
outcomes between groups.
Results: Among 6686 consecutive patients with AIS, 1065(15.9%) had 
any history of cancer. After exclusion of 700(10.4%) patients with inactive 
cancer, there were 365(5.5%) patients with AC and 5621(84.1%) 
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non-cancer patients. The most represented tumors in the AC group were 
gastrointestinal(27%), lung(23%), and genitourinary tumors(21%). Among 
AC patients, 154(42.2%) strokes were considered cancer-related. In mul-
tivariable analysis, AC patients were older, less often female, had less tra-
ditional vascular risk factors and were less likely to receive reperfusion 
therapies (Table1). Disability at 3 months (aOR 2.3, 95%CI 1-5.2) 
(Figure1), risk of death (adjusted HR 1.92, 95%CI 1.5-2.43) and cerebro-
vascular recurrences (aHR 1.72, 95%CI 1.25-2.37) at 12 months were 
higher in AC patients (Figure2A-B).
Conclusions: In a large institutional registry spanning nearly two dec-
ades, 5.5% of patients with AIS had AC. These had less prior cerebrovas-
cular disease, but a higher 3-month disability and 1-year risk of subsequent 
death and cerebrovascular recurrences than non-cancer patients.
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IMPACT OF BRIDGING THERAPY VS 
ENDOVASCULAR THROMBECTOMY ALONE 
ON OUTCOMES IN ANTICOAGULATED 
PATIENTS WITH ATRIAL FIBRILLATION 
PRESENTING WITH MILD-MODERATE 
ISCHAEMIC STROKE
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Background and aims: The aim was to assess the impact of bridging 
intravenous thrombolysis (IVT) before endovascular thrombectomy 
(EVT), compared to EVT alone, in anticoagulated patients with  
atrial fibrillation (AF) presenting with mild-moderate acute ischaemic 
stroke.
Methods: A retrospective analysis (01/09/2018-01/09/2022) using a 
global health research network was conducted. Logistic regression mod-
els were used to compare intracerebral haemorrhage (ICH) and all-cause 
mortality at 30- and 90-days by whether the participants received bridging 
therapy (IVT+EVT) versus EVT only. Propensity-score matching was used 
to balance the two groups for characteristics including age, sex and 
co-morbidities.
Results: In total, 1,238 patients with acute ischaemic stroke were 
treated with bridging therapy or EVT only. After propensity-score 
matching, 384 patients (mean (SD) age 72.7 (12.7); 49.2% female) 
received bridging therapy, and 384 patients (mean (SD) age 72.9 (12.7); 
47.9% female) received EVT only. ICH occurred within 30- and 90-days 
in 52 (13.5%) and 56 (14.5%) in the bridging therapy group compared 
with 31 (8.0%) and 33 (8.6%) in EVT only group (odds ratios (ORs) 1.78, 
95% confidence interval (CI): 1.11-2.85, and 1.81, 95%CI: 1.15-2.86). 
Death occurred within 30- and 90-days in 62 (16.1%) and 76 (19.7%) 
patients in the bridging therapy group compared to 59 (15.3%) and 76 
(19.7%) in the EVT only group (ORs 1.06, 95%CI: 0.71-1.56, and 1.00, 
95%CI: 0.70-1.42).
Conclusions: In anticoagulated AF patients who presented with mild-
moderate acute ischaemic stroke, bridging therapy compared to EVT 
alone was associated with higher odds of ICH. Further studies are needed 
to confirm this association.
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EFFECTS OF INTENSIVE BLOOD PRESSURE 
LOWERING ON RENAL FUNCTION IN 
THROMBOLYSED PATIENTS WITH ACUTE 
ISCHAEMIC STROKE: ENCHANTED 
SECONDARY ANALYSIS RESULTS

Chen Chen1,2,3, Xinwen Ren3, Menglu Ouyang2, Yang Zhao3, 
Xia Wang2, Qiang LI2, Yunke LI3, Shoujiang You2,  
Richard Lindley4,5, Thompson Robinson6, Gang Li*1,  
Xiaoying Chen2, Lili Song2,3, Craig Anderson2,3

1Neurology Department, Shanghai East Hospital, School of Medicine, Tongji 
University, Shanghai, China, 2The George Institute for Global Health, University 
of New South Wales, Sydney, Australia, 3The George Institute for Global 
Health, China, Beijing, China, 4University of Sydney, University of Sydney, 
Sydney, Australia, 5The George Institute for Global Health, The George Institute 
for Global Health, Sydney, Australia, 6Department of Cardiovascular Sciences, 
and NIHR Leicester Biomedical Research Centre, Leicester, United Kingdom

Background and aims: A safety concern of intensive blood pressure 
(BP) lowering is harm to renal function. We aim to determine change of 
renal function after intensive BP lowering in the Enhanced Control of 
Hypertension and Thrombolysis Stroke Study (ENCHANTED).
Methods: Secondary analysis of ENCHANTED in which thrombolysis-
eligible patients with acute ischaemic stroke(AIS) were randomly assigned 
to intensive(target SBP 130-140mmHg within 1 h) or guideline(target SBP 
<180mmHg) treatment within 6 h of symptom onset. We use the 
Chronic Kidney Disease–epidemiology Collaboration(CKD-EPI) equation 
to calculate the estimated glomerular filtration rate(eGFR). The impact of 
intensive BP lowering on renal function change(∆eGFR: follow-up eGFR at 
24 h – baseline eGFR) grouped by categories of baseline eGFR (stages G1 
[eGFR >90], G2 [eGFR 60-90], and G3 [eGFR <60] mL/min/1.73 m2) 
and association with early SBP measures and ∆eGFR were assessed in 
linear regression models. Sensitivity analysis included multiple imputation 
for missing follow-up eGFR.
Results: There were 2151 of 2196 patients(mean age 66.9 years, female 
38.0%) with available baseline eGFR, with a mean between-group differ-
ence of SBP over 24 hours of 5.2mmHg. Magnitude of SBP reduction 
within 24 h after randomization was 44.6(SD 16.2) mmHg in intensive 
group. There were no significant differences in ∆eGFR(adjusted mean dif-
ference -1.03, 95% CI -3.08-1.01, p=0.323) between groups. The result 
was consistent across eGFR stages and sensitivity analysis. SBP variability 
was associated with reduced ∆eGFR after adjustment(p for trend=0.016).
Conclusions: Intensive BP lowering(SBP target 130-140mmHg) appears 
safe for renal function in thrombolysed AIS patients.
Disclosure of interest: No
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LATE WINDOW THROMBECTOMY OUTCOME 
OF PATIENTS WITH INTRACRANIAL 
ATHEROSCLEROSIS
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Thang Nguyen1

1115 People's Hospital, Cerebrovascular Disease, Ho Chi Minh, Viet Nam, 
2University Medicine Center, Neurology, Ho Chi Minh, Viet Nam, 3Pham Ngoc 
Thach Medicine University, Neurology, Ho Chi Minh, Viet Nam,  
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Background and aims: Outcome information for patients with acute 
large vessel occlusion (LVO) ischemic stroke caused by intracranial ath-
erosclerosis (ICAS) is inconsistent. We aimed to evaluate modified Rankin 
scores (mRS) for these patients after mechanical thrombectomy (MT) 
treated beyond 6 hours after stroke onset.
Methods: Data from prospectively recruited patients was collected. 
Patients were selected based on DAWN/ DEFUSE 3 criteria. The primary 
outcome was the mRS ordinal logistic regression at 3 months. Secondary 
outcomes were rates of functional independence, successful recanaliza-
tion and safety analysis. Diagnosis of ICAS was based on: ⩾70% stenosis 
at the end of the procedure or intracranial angioplasty/ stent placement.
Results: 162 patients were recruited. 88 presented with ICAS (54.3%) 
and 74 were non-ICAS (28 cardiac embolisms, 46 cryptogenic). ICAS 
patients had longer onset-to-groin times (18.0 [13.1-21.8] vs. 14.0 [13.5-
18.0] hours, p=0.007), smaller core (ADC <620: 6.0 [1.5-15.0] vs.14.0 
[4.0-25.0], p=0.028) and lower hypoperfusion intensity ratio (0.22 [0.08-
0.42] vs. 0.34 [0.19-0.49], p=0.005). There was no difference in the mRS 
shift analysis (3 [2-4] vs. 3 [1-4], p=0.74). Secondary outcomes showed 
significantly lower recanalization rates in the ICAS group (83% vs. 93%, 
p=0.041), while no differences were observed for the proportion of 
patients with functional independence (48.9% vs. 43.2%, p=0.46), paren-
chymal hematoma type 2 (4.55% vs. 1.35%, p=0.38) or mortality (10.2% 
vs. 13.5%, p=0.52).
Conclusions: Compared to non-ICAS, ICAS patients had smaller core, 
better collateral, and similar functional outcome, despite the longer 
symptom onset-to-groin, suggesting that the therapeutic time window 
may be extended in these patients.
Disclosure of interest: No
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Comparison of Endovascular versus Standard 
Medical Therapy on Functional Outcomes and 
Mortality among Patients with Acute Basilar 
Artery Occlusion: A Meta-Analysis of Randomised 
Controlled Trials

Yixin Sun*1,2, Tao Wang1, Liqun Jiao1

1Xuanwu Hospital, Capital Medical University, Departments of Neurosurgery, 
Beijing, China, 2Peking University, Health Science Center, Beijing, China

Background and aims: Acute basilar artery occlusion (BAO) is an 
important cause of acute ischemic stroke, which is considered a neuro-
logical catastrophe. Between endovascular thrombectomy (EVT) and 
standard medical therapy (SMT), the optimal one for BAO is controver-
sial. We conducted a systematic review and meta-analysis of randomised 
controlled trials (RCTs) to compare the efficacy and safety of EVT to SMT 
for acute BAO.
Methods: Major databases including MEDLINE, EMBASE, CENTRAL 
and WHO trial register were searched for RCTs that directly compared 
EVT to SMT for patients with BAO. The primary outcome was 90-day 
modified Rankin Scale (mRS) score of 0–3. The secondary outcomes 
mainly included 90-day mortality and perioperative symptomatic intracra-
nial hemorrhage (sICH).
Results: Four multicenter RCTs (the BEST, BASICS, BAOCHE and 
ATTENTION trial) involving 988 patients, 556 in the EVT group and 432 
in the SMT group, were included. Compared with SMT, patients received 
EVT showed significantly better functional outcomes on 90-day mRS 0–3 
(RR, 1.54 [95% CI, 1.16–2.06]; P = 0.003; high quality of evidence), lower 
90-day mortality (RR, 0.77 [95% CI, 0.66–0.89]), and higher risk of perio-
perative sICH (RR, 8.03 [95% CI, 2.42–26.68]). The findings of subgroup 
analyses by therapeutic window and race may partially explain the hetero-
geneity among studies. (see Figures)

Conclusions: For patients suffering acute BAO, EVT is observed to be 
superior to SMT regarding improved functional outcomes and lower 
90-day mortality. Meanwhile, prevention of sICH occurrence is extremely 
important when patient is managed with EVT.

Disclosure of interest: No
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Use of balloon guide catheter versus non-
balloon guide catheter during endovascular 
thrombectomy; a MR CLEAN Registry study
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Background and aims: During endovascular treatment (EVT) for acute 
ischemic stroke balloon guide catheters (BGC) can be used to prevent 
distal emboli. Available literature shows some benefits of a BGC. 
However, BGCs are not universally used during EVT. This study aimed to 
compare functional, safety, and technical outcomes between patients 
treated with a 6Fr non-BGC, an 8Fr non-BGC, and a BGC during EVT.
Methods: Patients from the MR CLEAN Registry who received EVT 
with a 6Fr non-BGC, 8Fr non-BGC, or a BGC are included. Primary out-
come was the mRS score at 90 days. Secondary outcomes included pro-
cedure time, first attempt successful reperfusion, final successful 
reperfusion (eTICI⩾2B), mortality at 90 days, and symptomatic intracra-
nial hemorrhage (sICH). Regression analyses were adjusted for variables 
based on literature and baseline characteristics.
Results: In total 2808 patients are included, 1671 (60%) patients are 
treated with a BGC. Preliminary analyses show no differences in func-
tional outcome between the groups. The 6Fr non-BGC achieved higher 
complete reperfusion rates (aOR:1.21, 95%CI:1.00–1.46) and shorter 
procedure time (aβ:-3.05, 95%CI:-6.02 - -0.08) compared to the BGC. 
The 8Fr non-BGC resulted in lower first-attempt successful revasculariza-
tion rates (aOR:0.70, 95%CI:0.54-0.91) compared to BGC.
Conclusions: In this large prospective multicenter registry of patients 
treated with EVT for ischemic stroke, no significant differences were seen 
in clinical functional outcome between non-BGC and the BGC. Although 
first-attempt successful revascularization was better with an 8Fr BGC 
compared to 8Fr non-BGC, the 6Fr non-BGC showed better reperfusion 
rates and faster procedures compared to the BGC.
Disclosure of interest: No

1117

Endovascular therapy in patients with  
internal carotid artery occlusion and patent  
circle of Willis: Insights from the German  
Stroke Registry (GSR-MT)

Christoph Riegler*1, Regina von Rennenberg2,  
Kerstin Bollweg2, Thanh N. Nguyen3, Justus Kleine4,  
Heinrich Audebert2, Eberhard Siebert4, Christian Nolte2

1Charité Campus Benjamin Franklin, Department of Neurology and 
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1Charité Campus Benjamin Franklin, Department of Neurology and 
Experimental Neurology, Center for Stroke Research Berlin, Berlin, Germany, 
3Department of Neurology, Boston Medical Center, Department of Radiology, 
Boston Medical Center, Boston University Chobanian and Avedisian School of 
Medicine, Bosten, MA, United States, 4Institut für Neuroradiologie, Charité 
Universitätsmedizin Berlin, Berlin, Germany

Background and aims: Endovascular therapy (EVT) is the standard 
treatment for patients with terminal internal carotid artery occlusion 
(ICA-T). However, evidence regarding treatment of both intra- or extrac-
ranial ICA occlusion but patent circle of Willis (ICA-I/ICA-E) is scarce. 
We aimed to analyze technical and functional outcomes of patients who 
received EVT for ICA-T, ICA-I or ICA-E occlusion, respectively.
Methods: Patients were gathered from the large, multicenter, prospec-
tive German Stroke Registry (GSR-MT) and stratified for ICA occlusion 

site (ICA-T/ICA-I/ICA-E). Baseline factors, procedural variables, technical 
(mTICI) and functional outcomes (modified Rankin scale (mRS) at three 
months) were analysed using regression analyses adjusted for age, sex, 
NIHSS, thrombolysis, mRSpreStroke, witnessed symptom onset, Alberta 
Stroke Program Early CT Score (ASPECTS) and stroke etiology.
Results: In the GSR-MT, one in five patients had a non-tandem ICA 
occlusion (2,588/13,082), stratified as ICA-T (n=1946 (14.9%)), ICA-I 
(n=366 (2.8%)) and ICA-E (n=276 (2.1%)). Patients differed in age (77 vs. 
76 vs. 74 years, p=0.04), sex (53.4 vs. 48.9 vs. 43.1% female, p<0.01) and 
stroke severity (NIHSSadmission: 17 vs. 14 vs. 13 points, p<0.001). When 
compared with ICA-T, both ICA-I and ICA-E occlusions had lower rates 
of successful recanalization (mTICI2b/3: 85.4 vs. 80.4 vs. 76.3%; aORI_vs_T 
0.71 [0.53 – 0.95]; aORE_vs_T 0.57 [0.42 –0.78]). Moreover, ICA-E occlu-
sion was independently associated with worse functional outcome (mRS 
ordinal shift, cORE_vs_T 0.70 [0.52 – 0.93]).
Conclusions: Patients’ characteristics and outcomes differ according to 
ICA occlusion site. Our results indicate a need to improve treatment 
strategy in patients with ICA-E occlusion.
Disclosure of interest: No
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Exploring Hematoma Expansion Shift with 
Recombinant Factor VIIa: A Pooled Analysis of 
Four Randomized Controlled Trials
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1The Royal Melbourne Hospital, Neurology, Parkville, Australia, 2New York 
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Background and aims: Hematoma expansion shift (HES) analysis can 
be used to assess the biological effect of a hemostatic therapy for intrac-
erebral hemorrhage (ICH). In this study we applied HES analysis to indi-
vidual patient data from four randomized controlled trials evaluating 
recombinant Factor VIIa (rFVIIa).
Methods: We generated polychotomous strata of HES using absolute 
growth (⩽0mL/<6mL/⩾6mL) and quintiles of percentile volume change. 
The relationship between treatment and HES was assessed using propor-
tional odds models. Treatment effect differences in subgroups based on 
baseline volume (⩾ and <20mL) and time from symptom onset to treat-
ment (⩽ and >2 hours) were explored with interaction testing.
Results: The primary analysis included 721 patients. At 24 hours, 25% of 
placebo treated patients exhibited no hematoma growth compared to 
36% treated with rFVIIa. Significant expansion (⩾6mL) was reduced by 
10% in those treated with rFVIIa (acOR:0.57, 95% CI:0.43-0.75). An 
examination of percentile change showed a shift across the spectrum of 
expansion (acOR:0.61, 95% CI:0.47-0.80). Differences in absolute HES 
were more pronounced in patients with baseline ICH ⩾20 mL (acOR:0.48, 
95% CI:0.30-0.76) compared to patients with <20 mL volume (acOR:0.67, 
95% CI:0.47-0.95, pinteraction= 0.02). Absolute HES was observed in patients 
treated with rFVIIa both within (acOR:0.42, 95% CI:0.19-0.91) and after 
(acOR:0.59, 95% CI:0.44-0.79, pinteraction=0.30) 2 hours from symptom 
onset.
Conclusions: rFVIIa is associated with stabilization across the spectrum 
of hematoma expansion. The treatment effect is most pronounced in 
patients with larger baseline volumes and shorter times to treatment.
Disclosure of interest: No
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EFFECT OF THE ORAL FACTOR XIA 
INHIBITOR ASUNDEXIAN IN PATIENTS WITH 
NON-CARDIOEMBOLIC ISCHEMIC STROKE 
AND CEREBRAL MICROBLEEDS: SECONDARY 
ANALYSIS OF THE PACIFIC-STROKE TRIAL
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Leuven, Department of Neurology, Leuven, Belgium, 8University Hospital Basel, 
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Basel, Department of Clinical Research, Basel, Switzerland, 10Santa Maria Della 
Misericordia Hospital, University of Perugia, Stroke Unit, Perugia, Italy, 11Population 
Health Research Institute, Department of Statistics, Hamilton, Canada, 
12Population Health Research Institute, Department of Medicine, Hamilton, 
Canada, 13Bayer AG, TA Thrombosis and Vascular Medicine, Wuppertal, Germany

Background and aims: Cerebral microbleeds predict recurrent stroke 
and intracranial hemorrhage(ICrH). We report for the first-time interac-
tions between microbleeds and the effects of an oral factor-XIa inhibitor 
(asundexian), which is hypothesized to inhibit thrombosis without com-
promising hemostasis.
Methods: Subgroup analyses of the PACIFIC-Stroke phase 2b double-
blind randomized trial comparing asundexian (10/20/50 mg daily) vs. pla-
cebo in addition to standard antiplatelet therapy in patients with 
non-cardioembolic ischemic stroke were performed. Microbleeds were 
centrally adjudicated in patients with interpretable T2*-GRE/SWI 
sequences available on baseline (n=1746) and follow-up (n=1507; 13-26 
weeks) MRIs. Adjusted Cox proportional hazards or regression models 
were used to estimate the contribution of microbleeds to risk of recur-
rent stroke, ischemic stroke/TIA, ICrH, all-cause mortality, hemorrhagic 
transformation (HT) of the qualifying infarct, and new microbleeds.
Results: At study entry, microbleeds were present in 34% (n=604) of 
the population. During a median follow-up of 10.6 months, 5.7% of par-
ticipants had recurrent stroke, 7.0% ischemic stroke/TIA, 0.5% ICrH, and 
2.2% died. New microbleeds developed in 10.3% and HT in 31.4%. The 
presence of microbleeds was associated with a 1.5-fold increased risk  
of HT(aOR 1.6, 95%CI 1.2-2.1), and a 4.5-fold elevated risk of new 
microbleeds(aOR 4.4, 95%CI 3.0-6.3). There were no interactions 
between microbleeds and treatment assignment for any of the out-
comes. The rate of new microbleeds was similar between asundexian 
(10.2%) and placebo (10.5%) treated participants.
Conclusions: Factor XIa inhibition with asundexian seems to be safe in 
patients with non-cardioembolic ischemic stroke and hemorrhage-prone 
cerebral small vessel disease marked by microbleeds on MRI.
Disclosure of interest: Yes
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ETIOLOGY OF PRIMARY CEREBELLAR 
INTRACEREBRAL HEMORRHAGE BASED  
ON TOPOGRAPHIC LOCALIZATION
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Background and aims: Primary cerebellar intracerebral hemorrhage 
(cICH) is considered primarily hypertensive. However, a recent study sug-
gests that superficial cICH might be secondary to cerebral amyloid angi-
opathy (CAA). Our objective was to examine whether cICH location is 
associated with a specific subtype of cerebral small vessel disease (cSVD): 
CAA or hypertensive arteriopathy.
Methods: We performed a retrospective analysis of consecutive patients 
with cICH admitted to our center and had MRI between 2000-2022. 
cICH location was defined as strictly superficial (cortex, surrounding 
white matter, vermis), deep (deep white matter and nuclei), or mixed 
(both regions). Patients were divided into superficial or deep/mixed cICH. 
MRIs were rated for markers of cSVD. We assigned possible/probable vs 
absent CAA using Boston criteria 2.0.
Results: We included 110 patients (59[53.6%] females, 70.3[±12.9] 
years). 29(26.4%) patients had superficial cICH; 81(73.6%) had deep/
mixed cICH. Superficial cICH patients were significantly more likely to 
have possible/probable CAA (14[48.2%] vs 7[8.6%], p<0.001). Superficial 
cICH had higher frequency of strictly lobar cerebral microbleeds (51.7% 
vs 6.2%, p<0.001) and cortical superficial siderosis (13.8% vs 1.2%, 
p=0.02). Deep/mixed cICH had higher frequency of deep/mixed cerebral 
microbleeds (59.2% vs 3.4%, p<0.001), lacunes (54.9% vs 17.2%, 
p<0.001), severe enlarged perivascular spaces in the basal ganglia (36.6% 
vs 7.1%, p=0.003) and history of hypertension (85.4% vs 56.7%, p=0.004).
Conclusions: Our results suggest that topographic localization within 
the cerebellum might be associated with different underlying pathophysi-
ologic processes: superficial cICH is more likely to be associated with 
CAA whereas deep/mixed cICH is almost exclusively linked to hyperten-
sive arteriopathy.
Disclosure of interest: No
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CIRCULATION STROKE IN SWEDEN 2015-2020
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Background and aims: Intracerebral haemorrhages (ICH) are a feared 
and severe complication of endovascular thrombectomy (EVT). This 
study aimed to analyse the difference in bleeding location and severity 
between occlusion sites.
Methods: All patients with anterior circulation large vessel occlusion 
stroke registered in the two Swedish national quality registers for stroke 
care and endovascular therapy during 2015-2020 were included. 
Haemorrhagic complications identified on imaging within 36 hours post-
EVT were classified according to HBC and further divided as symptomatic 
(sICH) or not symptomatic (non-sICH).
Results: 3153 patients were included. The frequency of any haemorrhage 
was 26.5%, including 5.4% sICH. SAH was the most frequent subtype of 
haemorrhage (8.7%). The haemorrhagic subtypes differed between the occlu-
sion sites (p<0.001) but the frequency of any ICH did not. EVT in and beyond 
the M2 more often resulted in SAH and HI1, frequently classified as non-
sICH. EVT in the ICA was associated with severe haemorrhages such as IVH 
and PH2, more often classified as sICH. M1-occlusions showed the lowest 
frequency of sICH and any haemorrhage. In a multivariable logistic regression 
analysis, factors associated with higher risk of sICH was ICA-occlusions, dia-
betes, anticoagulants, ASPECT 0-4, IVT and failed recanalization.
Conclusions: In this nationwide unselected EVT cohort we found signifi-
cant differences in haemorrhage frequency and severity between occlusion 
sites. EVT in the ICA resulted in more severe haemorrhages while haemor-
rhages in and beyond the M2 more often resulted in non-sICH.
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HAEMOSTATIC THERAPIES FOR STROKE DUE 
TO ACUTE, SPONTANEOUS INTRACEREBRAL 
HAEMORRHAGE – AN UPDATED COCHRANE 
SYSTEMATIC REVIEW AND META-ANALYSIS
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5The George Institute for Global Health, -, Beijing, China, 6Klinikum Frankfurt 
Höchst, -, Frankfurt, Germany, 7Heidelberg University Hospital, Department 
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Foundation Trust, -, Oxford, United Kingdom, 9Oslo University Hospital Ullevål, 
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Foundation, -, Oslo, Norway, 11University of Edinburgh, Centre for Clinical 
Brain Sciences, Edinburgh, United Kingdom

Background and aims: Early haemostatic therapy might improve out-
come after acute stroke due to spontaneous ICH (sICH) by limiting ICH 
expansion.
Methods: We searched CENTRAL, MEDLINE, EMBASE and clinical tri-
als registers in September 2022. We included randomised controlled tri-
als (RCTs) investigating efficacy and safety of haemostatic therapies versus 
placebo, open control, or active comparators in adults with acute sICH. 
The primary outcome was death or dependence (modified Rankin Scale 
[mRS] 4-6) by day 90. We used random effects models to pool studies.
Results: We included 20 RCTs involving 4654 participants. For recombi-
nant factor VIIa versus placebo/open control for sICH with or without 
surgery there was little to no difference in the primary outcome (risk ratio 
[RR] 0.88, 95% CI 0.74 to 1.05). For antifibrinolytic drugs versus placebo/
open control for sICH there was no difference in the primary outcome 
(RR 1.00, 95% CI 0.93 to 1.07). Platelet transfusion likely increases death 
or dependence by day 90 compared to open control for antiplatelet-asso-
ciated sICH (RR 1.29, 95% CI 1.04 to 1.61). For prothrombin complex 
concentrate (PCC) versus fresh frozen plasma (FFP) for anticoagulant-
associated sICH we found little to no difference in the primary outcome, 
but the evidence is very uncertain (RR 1.21, 95% CI 0.76 to 1.90).

Fig 1a. Frequency of ICH in relation to occlusion site. 
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Fig 1b. Frequency of sICH within ICH-subtypes. 
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Conclusions: Platelet transfusion seems inferior to standard care for reduc-
ing death or dependence after antiplatelet-associated sICH, but uncertainty 
remains about the effects of clotting factor concentrates, antifibrinolytic 
drugs and reversal agents, which are being addressed by 13 ongoing RCTs.
Disclosure of interest: Yes
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Clinical outcomes of Asian vs. non-Asian  
people after acute intracerebral haemorrhage: 
secondary analysis of individual participant 
data from the Blood pressure in Acute Stroke 
Collaboration (BASC)

Menglu Ouyang*1,2, Shoujiang You1,3, Xia Wang1,  
Tom Moullaali4, Else Charlotte Sandset5, Lisa Woodhouse6,7, 
Candice Delcourt1,8, Craig Anderson1,2,9, Philip Bath6,7

1The George Institute for Global Health, University of New South Wales, Sydney, 
Australia, 2The George Institute China, The George Institute for Global Health, 
Beijing, China, 3Department of Neurology and Clinical Research Center of 
Neurological Disease, The Second Affiliated Hospital of SooChow University, 
Jiangsu, China, 4Centre for Clinical Brain Sciences, University of Edinburgh, 
University of Edinburgh, Edinburgh, United Kingdom, 5Department of Neurology, 
Oslo University Hospital, Oslo, Norway, 6Stroke Trials Unit, University of 
Nottingham, Queen’s Medical Centre, Nottingham, United Kingdom, 7Stroke, 
Nottingham University Hospitals NHS Trust, Nottingham, United Kingdom, 
8Department of Clinical Medicine, Macquarie University, Sydney, Australia, 
9Neurology Department, Royal Prince Alfred Hospital, Sydney, Australia

Background and aims: Regional differences in clinical outcomes after 
acute intracerebral haemorrhage (ICH) are poorly understood.
Methods: Post-hoc analysis of individual participant data from the Blood 
pressure in Acute Stroke Collaboration (BASC). Generalised linear mixed 
models were used to compare clinical outcomes (haematoma expansion 
at 24 hours, neurological deterioration at 7 days and modified Rankin 
Scale scores [mRS] at 90-day) of people with ICH recruited in Asia vs. 
elsewhere, adjusted for trial and potential confounders. We also com-
pared factors associated with poor functional outcome (mRS 3-6) in par-
ticipants recruited in Asia vs. elsewhere.
Results: Among 6221 participants, 56.2% were recruited in Asia. 
Compared with participants recruited elsewhere, those recruited in Asia 
were younger, had higher baseline NIHSS scores, were more likely to have 
history of hypertension and previous stroke, and were less likely to have 
lobar or intraventricular haemorrhage. Participants recruited in Asia had 
lower risk of neurological deterioration (adjusted odds ratio [aOR] 0.76, 
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95% confidence interval [CI] 0.59-0.97), death or dependency (aOR 0.53, 
95% CI 0.42-0.67), death (aOR 0.74, 95% CI 0.57-0.69) and any serious 
adverse events (aOR 0.49, 95% CI 0.41-0.59). There was no difference in 
haematoma expansion at 24 hrs (aOR 0.90, 95% CI 0.72-1.12). Factors 
associated with poor functional outcome did not differ between partici-
pants recruited in Asia vs. elsewhere.
Conclusions: Although prognostic factors were similar among participants 
recruited in Asia vs elsewhere, participants from Asia were younger and had 
lower risk of neurological deterioration and poor functional outcome.
Disclosure of interest: No
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CHALLENGES IMPLEMENTATING A 
GOAL-DIRECTED CARE BUNDLE FOR 
INTRACEREBRAL HAEMORRHAGE: DEEPER 
INSIGHTS INTO THE INTERACT3 TRIAL

Menglu Ouyang*1,2, Hueiming Liu1, Anila Anjum3,  
Francisca Mccawley4, Lili Song2, Hongling Chu5,  
Craig Anderson1,2,6

1The George Institute for Global Health, University of New South Wales, 
Sydney, Australia, 2The George Institute China, The George Institute for 
Global Health, Beijing, China, 3Clinical Trials Unit, The Aga Khan University, 
Karachi, Pakistan, 4Instituto de Ciencias e Innovación en Medicina, Facultad 
de Medicina-Clínica Alemana, Santiago, Chile, 5Research Center of Clinical 
Epidemiology, Peking University Third Hospital, Beijing, China, 6Neurology 
Department, Royal Prince Alfred Hospital, Sydney, Australia

Background and aims: INTERACT3 was an international, multicentre, 
stepped-wedge cluster randomised trial that evaluated the effectiveness 
of a goal-directed care bundle protocol (interventions for blood pressure 
control, glycaemic control, treatment of pyrexia and reversal of antico-
agulation) in acute intracerebral haemorrhage (ICH) at 122 hospitals in 9 
low- and middle-income countries and 1 high-income country. The main 
results are presented at ESOC 2023. An embedded process evaluation 
(PE) aimed to explore the uptake and implementation of the protocol as 
part of routine care.
Methods: Mixed-methods study to evaluate implementation of interven-
tions through interviews and focused group discussions at 18 purposively 
sampled hospital sites. Observational records, surveys, routine monitor-
ing data, and field notes provided contextual information to assist evalua-
tion of intervention performance. Stakeholders included department 
directors, physicians, nurses and patients.
Results: 51 interviews, 6 focus group discussions, and 62 quantitative 
clinician surveys were completed in 2019-2022. In general, the care bun-
dle was delivered as planned and acceptable by doctors and nurses, but 
difficulties were reported in reaching BP and glycaemic targets. Contextual 
factors included limited staff and intravenous antihypertensive drugs, and 
delays in diagnosis and triage of patients. Areas to facilitate implementa-
tion include optimising workflow and communications, upskilling team 
care, and training and feedback.
Conclusions: The PE provides insights into implementation challenges in 
a global context and aid understandings of the interactions between spe-
cific intervention elements and patient outcomes.
Disclosure of interest: No
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HAVE OUTCOMES FOR INTRACEREBRAL 
HAEMORRHAGE IN THE UK IMPROVED? 
10-YEAR DATA FROM THE NATIONWIDE 
STROKE REGISTRY

Maude Holloway*1, Youssef Hbid1, Kaili Stanley1, Ajay Bhalla1,2, 
Martin James1,3

1King's College London, Department of Population Health Sciences, London, 
United Kingdom, 2Guy's and St Thomas', NHS Foundation Trust, London, 
United Kingdom, 3Royal Devon University Healthcare NHS Foundation Trust, 
NHS Foundation Trust, Exeter, United Kingdom

Background and aims: Intracerebral haemorrhage (ICH) accounts for 
12% of admitted stroke in England, Wales, and Northern Ireland. Over 
the past 10 years the Sentinel Stroke National Audit Programme (SSNAP) 
has prospectively collected clinical audit data including outcomes for ICH 
patients. We examined how these outcomes have changed over the past 
10 years when compared to ischaemic stroke.
Methods: The data was collected by SSNAP through its continuous 
clinical audit covering 158 in-patient stroke teams using an online pro-
forma with in-built validations to ensure accuracy and complete case 
ascertainment.
Results: Between 2013-2022, 98,225 ICH patients were admitted rep-
resenting 12% of all strokes. Pre-stroke disability (modified Rankin 
Scale (mRS) scores) has increased over the period for both ICH (20-
23%) and ischaemic (18-20%) stroke admissions. The stroke unit as 
first ward of admission for ICH has risen by 12% to 78%. Independent 
outcomes (discharge mRS scores 0-2) have fallen 4% for ICH (29%-
25%) and 10% for ischaemic stroke. However, in-hospital mortality for 
ICH has fallen by 4% (33%-29%, P<0.0001) compared to 2% for ischae-
mic strokes (12-10%, P<0.0001). The percentage of ICH patients dis-
charged to a care home fell (11%-7%) but remains higher than ischaemic 
(6%).
Conclusions: Over the last 10 years, in-hospital mortality and institu-
tionalisation rates for ICH have fallen significantly but remain much higher 
than for ischaemic stroke. The increase in specialist stroke unit access is 
likely to have contributed to these ICH outcomes. Improvements in the 
management of acute ICH to improve survival and reduce disability 
remain an urgent priority.
Disclosure of interest: No
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Sex differences of MRI predictors for intracranial 
hemorrhage in oral anticoagulant users

Luis Prats-Sánchez1, Marina Guasch Jiménez*1, Anna Ramos 
Pachon1, Pol Camps Renom1, Alejandro Martinez Domeño1, 
Álvaro Lambea-Gil1, Garbiñe Ezcurra1, Rebeca Marín1, Joan 
Marti-Fabregas1
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Background and aims: Sex differences in MRI risk factors for intracra-
nial hemorrhage (ICrH) are not well-known. We investigated sex specific 
risk factors associated with ICrH by evaluating MRI surrogate markers of 
hemorrhagic-prone cerebral angiopathies.
Methods: Subgroup analysis of “intracerebral hemorrhage due to  
oral anticoagulants: Prediction of the risk by magnetic resonance” 
(NCT02238470), a multicenter (n=30) and prospective observational 
study (April2012-September2017). Patients were ⩾65 years, had a recent 
cardioembolic stroke, were new oral anticoagulants users, and were fol-
lowed-up prospectively by telephone interview up to 24-months. We 
evaluated microbleeds (presence/burden/localization), and white matter 
hyperintensities (WMH) with Fazekas scale at baseline by MRI. We col-
lected demographic, clinical, and radiological data. Primary endpoint was 
ICrH during follow-up. We performed multivariable Cox regression analy-
ses stratified by sex.
Results: We recruited 488 women (age 78.1±6.5 years), 124[25.4%] had 
microbleeds, and 218[44.7%] had moderate/severe WMH; and 449 men 
(age 77.0±6.4 years), 124[27.6%] had microbleeds, and 201[44.8%] had 
moderate/severe WMH. After a mean follow-up of 23.1±6.8 months, 18 
had an ICrH (8 women/10 men). After an adjustment for age, hyperten-
sion, antiplatelet agents, and statins, microbleeds presence (aHR:4.8, 95% 
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confidence interval [CI]:1.1–20.4, p=0.030) was an independent risk fac-
tor for ICrH in women, while moderate/severe WMH (aHR:12.2, 95% 
CI:1.5–96.8, p=0.017) was a risk factor for ICrH in men.
Conclusions: Risk factors for ICrH in new oral anticoagulant users and 
recent cardioembolic stroke are different in men and women. Moderate/
severe WMH is a predictor of ICrH in men and microbleeds presence is 
a predictor of ICrH for women.
Disclosure of interest: No
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Combination of Steroid and Anticoagulant 
Therapy to Treat Acute/Subacute Severe 
Cerebral Venous Thrombosis: results from a 
retrospective study

Jiangang Duan*1

1Xuanwu Hospital Capital Medical University, Neurology and Emergency, 
Beijing, China

Background and aims: Accumulating evidence suggest that the inflam-
matory response plays a vital role in regulating severe CVT pathogenesis 
and is strongly associated with a poor prognosis. However, whether CVT 
patients can benefit from steroid therapy has been a subject of consider-
able debate. We explored the potential efficacy and safety of steroids 
combined with anticoagulant therapy in acute/subacute severe CVT 
patients.
Methods: We retrospectively reviewed data of patients with acute/suba-
cute severe CVT treated with or without 500 mg methylprednisolone 
pulse therapy for 3 days. We compared functional outcomes and major 
adverse events 6 months after discharge between the steroid and non-
steroid groups using propensity score(PSM).
Results: 248 patients with acute/subacute severe CVT were included, 
and 93 (37.50%) patients were treated with steroids. After PSM, there 
were 85 patients each in the steroid and nonsteroid groups. Patients in 
the steroid group had higher mRS scores(0-2) (85.88% vs. 71.76%, 
P=0.03) than the nonsteroid group at the 6-month follow-up. Regarding 
steroid safety, the likelihood of CVT recurrence, lower extremity deep 
venous thrombosis, pulmonary embolism, infection, and mortality did not 
differ significantly between both groups. Multiple regression analysis 
showed that steroid treatment(OR: 4.685, 95% CI: 1.629-13.476, P<0.01) 
was independently associated with favorable outcomes in the matched 
cohort. Patients treated with steroids did not experience spontaneous 
fractures, osteonecrosis, or gastroduodenal ulcers.
Conclusions: Steroid pulse therapy combined with anticoagulant ther-
apy may be effective and safe for improving the prognosis of patients with 
acute/subacute severe CVT. However, the findings need to be further 
verified using prospective research.
Disclosure of interest: Yes
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Clinical characteristics of posterior circulation 
stroke in adult patients with Moyamoya disease;  
a study from multicenter registry

Sung Hyuk Heo*1, Ho Geol Woo1, Eui Jong Kim2,  
Taewoo Kim1, Su Hyeon Ha1, Dae-Il Chang1

1Kyung Hee University Medical Center, Department of Neurology, Seoul, 
South Korea, 2Kyung Hee University Medical Center, Department of 
Radiology, Seoul, South Korea

Background and aims: The presence of posterior cerebral artery 
(PCA) steno-occlusive lesions are not included in the diagnostic criteria 

of moyamoya disease. However, PCA involvement is an adverse prognos-
tic marker for outcome in moyamoya disease. Our study was to investi-
gate the prevalence and clinical characteristics of post circulation stroke 
in adult moyamoya disease.
Methods: From Jan 2001 to Jun 2021, we included the patients who was 
confirmed as symptomatic stroke and moyamoya disease from moyamoya 
registries of 4 hospitals in Korea. Infarct and hematoma patterns were 
categorized into 5 groups: (1) small (<2cm) deep infarcts restricted to 
the territory of penetrating arteries, (2) large cortical/subcortical infarcts, 
(3) deep intracerebral hemorrhage (ICH) with or without intraventricular 
hemorrhage (IVH), (4) lobar ICH with or without IVH (5) subarachnoid 
hemorrhage (SAH) or IVH only. In addition, we compared demographic 
and clinical characteristics of anterior and posterior circulation stroke.
Results: A total of 351 moyamoya patients (215 ischemic, 132 hemor-
rhagic, and 4 both) were included. Thirty-four patients (15.8%) had pos-
terior circulation infarction (9 small deep vs. 25 large cortical/subcortical). 
Twenty patients (15.2%) had posterior circulation hematoma (18 deep vs. 
2 lobar). Clinical characteristics were not significantly different between 
anterior and posterior circulation stroke. However, women were more 
prevalent in posterior hemorrhagic stroke (18/20, 90.0%) rather than 
anterior hemorrhagic stroke (41/63, 65.1%). (p=0.032)
Conclusions: Approximately 15% of patients with moyamoya disease 
experience a posterior circulation stroke as their first vascular event. 
These patients need different treatment strategies depending on the vas-
cular condition and stroke patterns.

Disclosure of interest: No
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Comparison of intravenous thrombolysis and 
mechanical thrombectomy versus thrombectomy 
alone in fast and slow stroke progressors - Insights 
from the SWIFT-DIRECT trial
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Igor Sibon4, Suzana Saleme5, Raoul Pop6, Hilde Henon7,  
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Switzerland, 9Fondation Rothschild, Neurology, Bordeaux, France, 10Zurich 
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Hospital, Neuroradiology, Tours, France, 12Geneva University Hospital, 
Neuroradiology, Geneva, Switzerland, 13Toronto University Hospital, 
Neurology, Toronto, Canada, 14Brest University Hospital, Neuroradiology, 
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Background and aims: The speed of infarct growth may influence the 
effect of reperfusion therapies among slow or fast progressors. We aimed 
to investigate the treatment effect of intravenous alteplase (IVT) plus 
mechanical thrombectomy (MT) versus MT alone in slow versus fast 
progressors.
Methods: We performed a subanalysis of the SWIFT-DIRECT trial which 
included 408 patients at 48 sites. Infarct growth was defined as initial 
ASPECTS point decay divided by onset-to-imaging time. Patients with 
missing imaging time (n=32) or ASPECTS (n=1) were excluded. The pri-
mary study endpoint was the proportion of patients with a 3-month 
modified Rankin scale 0-2. The primary analysis dichotomized the popula-
tion in slow and fast progressors from the median infarct growth velocity 
(ASPECTS point decay/hour).
Results: We included 376 patients[191 IVT+MT,185 MT; median age 
73(IQR=65-81)]. The median infract growth velocity was 1.2point/hour. 
We did not observe an interaction between the infarct growth speed and 
the allocation to either IVT+ MT or MT alone on the odds of favorable 
outcome (p=0.68). In the IVT+MT group, the rate of any ICH was signifi-
cantly lower in slow progressors (22.8 vs 36.4%; OR=0.52, 95%CI 0.27-
0.98) and higher among fast progressors (49.4 vs 26.8%;OR=2.62,95%CI 
1.42-4.82)(p-value for interaction <0.001). Similar results were observed 
in secondary analyses.
Conclusions: In this SWIFT-DIRECT subanalysis, no significant influence 
of the infarct growth velocity on the odds of favourable outcome with 
strata of IVT was observed. However, IVT+MT was associated with a 
reduced ICH risk among slow progressors while increasing the risk in fast 
progressors.
Disclosure of interest: No
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Longitudinal follow-up of tau accumulation 6 
months and 2 years after ischemic stroke: a 
18F-MK-6240 PET/MR study
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Background and aims: Epidemiological studies report an increased risk 
of Alzheimer disease (AD) after ischemic stroke, possibly explained by 
formation of neurofibrillary tangles (NFT) after stroke. 18F-MK-6240 is a 
PET tracer that specifically binds to NFT enabling in vivo study of their 
accumulation. We previously demonstrated increased 18F-MK-6240 uptake 
within and surrounding the ischemic lesion 6 months after stroke. The aim 
of current study was to investigate 2-year longitudinal evolution of NFT-
accumulation after stroke by consecutive 18F-MK-6240 PET/MR imaging.
Methods: We analyzed 11 patients (age: 65±15 years, 4M/7F) who 
underwent 18F-MK-6240 PET/MR 6.0 (IQR: 5.8-6.4) months and 24.0±0.6 
months after ischemic stroke. We calculated partial volume corrected 
standardized uptake value ratios (SUVR) relative to cerebellar cortex and 

longitudinally studied 18F-MK-6240 SUVR in the ischemic lesion, 3 near to 
more remote peri-ischemic areas, both hemispheres and brain regions 
with known early tau accumulation in AD.
Results: 18F-MK-6240 binding evolved heterogeneously over time with 
both focal increases in some and decreases in other patients at 2-year 
follow-up (see Figure). We demonstrated a global decrease of 18F-MK-
6240 SUVR in the ipsilesional hemisphere at 2 years compared to 6 
months after stroke (deltaSUVR = -0.06, p=0.04). There was no increase 
in 18F-MK-6240 binding in brain areas known to be affected with early tau 
accumulation in AD.
Conclusions: Tau NFT-accumulation is variable between subjects in the 
chronic phase after ischemic stroke, without distant spreading after two 
years. Whether such neurofibrillary tangle seeds progress spatially or evolve 
to more extended Alzheimer disease patterns needs further follow-up.
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Retinal microvasculature as an in-vivo biomarker 
of TIA and minor ischemic stroke: first insights 
from the REMARK-TIA study
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Background and aims: retinal small vessels show close anatomical and 
physiological parallels with brain microvasculature. We aimed to investi-
gate whether retinal vessels may serve as an in-vivo biomarker of TIA and 
minor ischemic stroke (MIS).
Methods: cross-sectional study enrolling consecutive TIA/MIS (NIHSS 
⩽5) referred to two Northern-Italy emergency departments (Bologna, 
Ravenna). Retinal microvasculature was assessed qualitatively through 
dilated ocular fundus photography (DOFP) and quantitatively through 
optical coherence tomography angiography (OCTA) within 10 days from 
onset. Findings were compared with controls without prior cerebrovas-
cular events.
Results: a total of 86 patients (53.4% TIA, 46.6% MIS; Neyes=171) and 36 
controls (Neyes=72) were included. TIA/MIS were more frequently male 
(69.8% vs. 38.9%; p=0.012) and had higher risk factors (BMI, p=0.002; 
hypertriglyceridemia, p=0.012; alcohol consumption, p=0.033). After 
adjusting for sex and risk factors, microvascular abnormalities at DOFP 
were significantly more frequent in TIA/MIS (OR 4.9, 95%CI 1.4-16.8; 
p=0.012), especially arterial narrowing, arteriovenous nicking and 
enhanced arteriolar reflex. OCTA showed significantly larger foveal avas-
cular zone (FAZ; generalized linear model: β=0.10, 95%CI 0.07-0.13; 
p<0.001) and reduced whole-image superficial and deep choroid plexus 
density (wi-SCP/DCP; β=-2.01, 95%CI -3.96 -0.06; p=0.043 and β=-5.29, 
95%CI -7.39 -3.20; p<0.001) in TIA/MIS (Neyes=93) vs. controls (Neyes=72). 
ABCD2 negatively correlated with wi-SCP (β -1.90; p<0.001) and wi-
DCP (β -1.15; p=0.045). Small artery occlusion (SAO)-related TIA/MIS 
(Neyes=41) showed higher FAZ (p=0.013) and lower wi-DCP (p<0.001) 
compared to other etiologies (Neyes=130).
Conclusions: retinal small vessels, as assessed by DOFP and OCTA, may 
represent an in-vivo biomarker of TIA/MIS, especially with SAO-related 
etiology.
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The balance of perfusion supply and demand 
predicts outcome after endovascular therapy
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Background and aims: Recanalization with endovascular therapy (EVT) 
does not always achieve tissue-level reperfusion, but microvascular cere-
bral blood flow (CBF) is not routinely monitored during EVT. Here, we 
applied diffuse correlation spectroscopy (DCS), a novel non-invasive tran-
scranial optical imaging technique, to assess the relationship between CBF 
and outcomes after EVT.
Methods: In 40 consecutive patients with ICA or M1 occlusion, frontal 
lobe CBF (DCS-derived) was monitored during EVT. CBF demand was 
based on CT perfusion prior to EVT (Figure 1a). CBF resupply was calcu-
lated as the observed increase in CBF (via DCS) during recanalization 

(Figure 1b). Adequacy of reperfusion was assessed using CBF resupply – 
CBF demand. Infarct volume was measured on MRI or CT 24-72 hours 
after EVT. Functional outcome was assessed at 90-days (modified Rankin 
Scale).
Results: 36 of 40 patients achieved successful recanalization (mTICI⩾2b), 
in whom the % increase in CBF was not associated with Infarct volume 
(Figure 2a) or functional outcome (Figure 2b). However, the adequacy 
of reperfusion (CBF resupply – CBF demand) was associated with smaller 
infarct volume (Figure 2c) and favorable functional outcome (Figure 
2d). Logistic regression confirmed that more adequate reperfusion was 
independently associated with a good functional outcome, after adjusting 
for age, baseline CBF deficit, and NIHSS (OR 2.7 per 10% more adequate 
reperfusion; 95%CI: 1.1–7.0).
Conclusions: Adequate microvascular reperfusion, with resupply match-
ing the baseline demand, is associated with favorable clinical and radio-
graphic outcomes. Bedside CBF monitoring may provide opportunities to 
prognosticate after EVT and personalize care aimed at CBF optimization.
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PREDICT TISSUE FATE IN PATIENTS WITH 
LARGE VESSEL OCCLUSIONS
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Background and aims: We aimed to determine if the MRI defined 
penumbra includes irreversible neuronal loss that impedes expected clini-
cal recovery after reperfusion.
Methods: In a multicenter cohort of patients with endovascular treat-
ment for large-vessel-occlusion, we quantified fluid-attenuated inversion 
recovery (FLAIR) changes in the perfusion-weighted imaging (PWI)- diffu-
sion-weighted imaging (DWI) penumbra. We analyzed the 1) correlation 
between severity of hypoperfusion and penumbral FLAIR changes at base-
line, 2) influence of recanalization status on the evolution of penumbral 
FLAIR changes and 3) baseline penumbral FLAIR changes to predict tissue 
fate (infarction versus salvage) at 24h and functional outcome (modified 
Rankin Scale at 90d).
Results: Severity of hypoperfusion correlated with relative FLAIR signal 
intensity (rFLAIR SI) in the baseline penumbra (Spearman correlation 
coefficient 0.04, 95%CI 0.03-0.05, p<0.0001, n=209). Median rFLAIR SI 
was elevated in the penumbra at baseline (1.03 IQR 1.00–1.08 ) and 24h 
(1.03 IQR 1.01–1.07). Recanalization status did not modify the evolution 
of rFLAIR SI over time. Among patients who recanalized (n=150) median 
rFLAIR SI was higher at baseline in penumbral tissue that went on to 
infarction (1.07, SD 0.07) compared to penumbral tissue that was sal-
vaged (1.03, SD 0.06 p<0.0001, n=150). Severity and extent of rFLAIR SI 
changes in the penumbra did not predict functional outcome in univariate 
(p=0.09) and multivariate logistic regression (p=0.4).
Conclusions: The PWI-DWI penumbra is characterized by increases in 
FLAIR signal, which correlate with the severity of hypoperfusion. rFLAIR 
SI changes in the baseline penumbra predict tissue fate, but not functional 
outcome.
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Clinical Relevance of Plaque Distribution based on 
High-Resolution Magnetic Resonance Imaging for 
Basilar Artery Stenosis

Jichang Luo*1, Xuesong Bai1, Tao Wang1, Bin Yang1, Yan MA1, 
Liqun Jiao1

1Xuanwu Hospital, Capital Medical University, Neurosurgery, Beijing, China

Background and aims: The association between plaque distribution 
and postoperative complications is unclear in patients with basilar artery 
(BA) atherosclerotic stenosis. This study investigated the correlation 
between plaque distribution and postoperative complications after endo-
vascular treatment in BA stenosis.
Methods: We enrolled patients with severe BA stenosis undergoing 
high-resolution magnetic resonance imaging (HR-MRI) and digital subtrac-
tion angiography (DSA) before intervention. Based on the results of 
HR-MRI, plaques were classified according to the extent to which they 
involved the ventral, lateral, dorsal, or two quadrants of the BA wall. 
Plaques were also classified based on their involvement in the proximal, 
distal, or junctional segment of the BA based on DSA. Using magnetic 
resonance imaging, an experienced independent team assessed ischemic 
events after intervention. An analysis of the relationship between plaque 
distribution and postoperative complications was conducted.
Results: 140 eligible patients were included with 11.4% rate of postop-
erative complications. The average age of these patients was 61.9±7.7 
years old. Most plaques were found in the dorsal wall (34.3%) and in the 
region distal to the anterior inferior cerebellar artery (AICA) (60.7%). 
Postoperative complications of endovascular treatment were associated 
with plaques located at the lateral wall (OR 4.00, 95%CI 1.21-13.23, 

p=0.023) and junctional segment (OR 8.75, 95%CI 1.16-66.22, p=0.036), 
as well as plaque burden (OR 1.03, 95%CI 1.01-1.06, p=0.042).
Conclusions: Plaques located at the junctional segment and lateral wall 
of BA with large burden may increase the likelihood of postoperative 
complications following endovascular therapy. Further studies with a 
larger sample size are warranted.
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Persistent Penumbral Profiles Do Not Guarantee 
a Good Clinical Outcome in Large Vessel 
Occlusion Patients Without Major Reperfusion
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Background and aims: It is acknowledged that penumbral tissue can 
exist beyond 24 hours after stroke onset. The aim of this study was to 
explore the association between penumbral persistence at 24-72 hours 
post-hospital arrival and short-term, long-term clinical outcomes in 
patients who did not achieve major reperfusion.
Methods: Eligible patients participating in the International Stroke 
Perfusion Imaging Registry with repeat 24-72 hours perfusion imaging 
were included in this study. Short-term clinical outcomes were defined as 
neurological deterioration (National Institutes of Health Stroke Scale 
[NIHSS] increased ⩾4 from baseline) at 24-72 hours and at discharge. 
Long-term good outcome was defined as 3-month modified Rankin scale 
(mRS) 0-2. The association between 24-to-72-hour penumbral persis-
tence and different clinical outcomes were explored using univariate 
analysis and multivariate-adjusted logistic regression models.
Results: A total number of 137 patients with 3-month follow-up records 
were included in this study. Persistent penumbral existence was not asso-
ciated with 3-month good clinical outcome (multivariate-adjusted 
OR=2.8, 95% CI 0.6-12.6, P=0.18). Penumbral persistence at 24-72h post 
arrival was associated decreased odds of neurological deterioration at 
24-72h (multivariate-adjusted OR=0.1, 95% CI 0.03-0.47, P=0.003) but 
not at discharge (multivariate-adjusted OR=1.4, 95% CI 0.4-5.2, P=0.58).
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Conclusions: Persistent penumbra in acute ischemic stroke patients 
without major reperfusion was associated with a better clinical outcome 
at 24-72 hours, but not at discharge and 3 months. This evidence suggests 
that endovascular treatment beyond 24 hours is theoretically beneficial 
and large randomized trials are needed to prove its safety and efficacy.
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Association between Morning Blood Pressure 
Surge and Intracranial Atherosclerotic Plaque 
characteristics: A High-Resolution Magnetic 
Resonance Vessel Wall Imaging Study

Xiaowei Song*1, Jian Wu1
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Background and aims: Morning blood pressure surge (MBPS) is associ-
ated with cardiovascular disease and atherosclerosis. However, the cor-
relation between MBPS and intracranial atherosclerotic plaque 
characteristics was uncertain.
Methods: 267 ischemic stroke patients with intracranial atherosclerosis 
were retrospectively analyzed. Sleep-trough and prewaking MBPS were 
calculated from ambulatory blood pressure monitoring (ABPM). Plaque 
characteristics, including intraplaque hemorrhage (IPH), maximum wall 
thickness (max WT), and stenosis degree were obtained from high-reso-
lution vessel wall MR imaging. Linear and logistic regression were used to 
detect the association between MBPS and plaque characteristics.
Results: Subjects with the top tertile of Sleep-trough MBPS (⩾ 15.1 
mmHg) had a lower prevalence (9.1% vs. 19.6%, p=0.029) of severe ste-
nosis (⩾70%) than other subjects. Subjects within the top tertile of pre-
waking MBPS (⩾ 7.6 mmHg) had a lower percentage of IPH (27.3% vs. 
40.4%, p=0.035) than other subjects. After adjusting for stroke risk fac-
tors (age, sex, diabetes, smoking, family history, and hyperlipidemia) and 
24h mean systolic blood pressure, 10 mmHg sleep-trough MBPS incre-
ment was associated with 0.07mm max WT reduction, and the top tertile 
MBPS group were associated with a lower chance of severe stenosis, 
OR=0.399, 95% CI (0.172,0.927); Additionally, an increased prewaking 
MBPS is associated with a lower incidence of IPH, with OR=0.527, 95% 
CI (0.295,0.944). Subgroup analysis demonstrated that the positive find-
ings could only be seen in non-diabetic subjects.
Conclusions: MBPS is associated with intracranial atherosclerotic 
plaque burden and vulnerability, and this relationship remains significant in 
the non-diabetic subgroup.
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Diffusion-Weighted Image Positivity Predicts 
Three-Year Risk of Stroke or Death After 
Transient Ischemic Attack in Biracial Population
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Background and aims: Up to 30% of ischemic strokes are preceded by 
a transient ischemic attack (TIA). Identification of high risk TIAs could 
help determine which patients are in greatest need of secondary stroke 
prophylaxis. Previous studies have suggested that MRI evidence of 
ischemia following a TIA independently predicts subsequent stroke risk, 
but this remains unclear. We sought to evaluate whether diffusion-
weighed image (DWI) positivity on MRI is a risk predictor of ischemic 
stroke or death among TIA patients in a large population-based study.

Methods: Using the Greater Cincinnati/Northern Kentucky Stroke 
Study, a large, biracial population-based study, we identified adults acutely 
presenting with a TIA between January-December 2015. TIA was defined 
as neurological dysfunction that resolved in its entirety within 24 hours 
from onset. Only patients that received an MRI brain within 7 days of the 
event were included. Patients were then followed over three years to 
monitor for subsequent stroke or death. Cox proportional hazards mod-
els were developed to assess the impact on DWI-positivity on stroke or 
death after adjusting for other putative predictors.
Results: A total of 993 patients with TIAs were identified over the study 
period, of which 582 received an MRI. Of these patients, 146 (25%) were 
DWI-positive. After adjustment for clinical risk factors, DWI-positivity 
was associated with an increased three-year risk of stroke or death (HR 
1.46, 95% CI: 1.04-2.06 p=0.04).
Conclusions: Our data suggest that DWI positivity after a TIA is inde-
pendently associated with an increased risk of stroke or death at three 
years.
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Safety and efficacy of tenecteplase versus 
alteplase in acute stroke patients with carotid 
tandem lesions: results from the AcT trial
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Background and aims: Carotid tandem lesions (⩾70% stenosis or 
occlusion) account for 15-20% of acute stroke with large vessel occlusion. 
We investigated the safety and efficacy of intravenous tenecteplase 
(0.25mg/kg) versus intravenous alteplase (0.9mg/kg) in this subgroup.
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Methods: This is a post-hoc analysis from the Alteplase compared to 
Tenecteplase (AcT) trial. Patients with ⩾70% stenosis of the extracranial 
internal carotid artery (ICA) and concomitant intracranial occlusions on 
baseline CT-Angiography were included. Primary outcome was the pro-
portion of 90-day-modified Rankin Scale (mRS) 0-1 (excellent outcome). 
Secondary outcomes were mRS 0-2, mortality, and symptomatic ICH. 
Angiographic outcomes were rAOL2b-3 at first and eTICI 2b-3 on final 
angiography. Univariable and multivariable mixed-effects logistic regres-
sion were carried out.
Results: Among 682 patients with intracranial occlusions, 128 (18.8%) 
had carotid tandem lesions. Of these, 93/128 (72.7%) underwent intrave-
nous thrombolysis plus endovascular therapy (IVT+EVT) while 35/128 
(27.3%) were treated with IVT alone. In the IVT+EVT group, tenect-
eplase was associated with higher odds of 90-day-mRS 0-1 (46.0% versus 
32.6%, adjusted OR [aOR]=3.21; 95% CI=1.06-9.71) compared to 
alteplase. No statistically significant differences in rates of mRS 0-2 (54.0% 
versus 58.1%), initial rAOL 2b-3 (16.3% versus 28.6%), final eTICI 2b-3 
(83.7% versus 85.7%), and mortality (18.0% versus 16.3%) were found. 
SICH only occurred in one patient, treated with tenecteplase. There were 
no differences in treatment outcomes in the IVT-only group (p>0.05).
Conclusions: In patients with carotid tandem lesions treated with EVT, 
intravenous tenecteplase is associated with similar clinical, safety and 
angiographic outcomes, as compared to alteplase.
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Impact of Vessel Tortuosity and Thrombus 
Characteristics on First-Pass Effect and 
Procedural Outcomes in Acute Ischemic Stroke 
Treated with Endovascular Therapy
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Background and aims: Despite improvements in device technology, 
only one-third of stroke patients undergoing endovascular therapy achieve 
first-pass effect (FPE). We investigated the relationship of arterial tortu-
osity and radiological thrombus characteristics with FPE and procedure 
times.
Methods: Patients with thin-slice baseline non-contrast CT and 
CT-angiography from the ESCAPE-NA1 trial were included. CTA was 
used to extract the centerline on affected side and calculate tortuosity 
indices for extracranial and intracranial vasculature. Tortuosity was esti-
mated with the tortuosity index. As for thrombus characteristics, we 
included length and non-contrast attenuation. Primary outcome was FPE 
(eTICI score 2c/3 after one pass). Secondary outcomes were final reper-
fusion grade and procedure times. Associations of tortuosity and throm-
bus characteristics with outcomes were assessed using unadjusted and 
adjusted regression models.
Results: In total, 534 patients were included. FPE was observed in 168 
patients (31.7%). Older age (adjusted odds ratio [aOR] 1.02, 95%CI 1.01-
1.04), shorter thrombi (aOR 0.98 [95%CI 0.96-0.99]), and lower intracra-
nial tortuosity (aOR 0.95 [95%CI 0.91-0.99) were independently 
associated with increased odds of FPE. Higher extracranial tortuosity was 
associated with prolonged intracranial access, reperfusion and procedural 
times but not with final reperfusion. Extracranial tortuosity had a signifi-
cant effect on FPE only in the contact aspiration group (aOR=0.90 [95%CI 

0.84-0.98]) compared with stent-retrievers alone and combined first-line 
approach.
Conclusions: In patients with large vessel occlusion stroke undergoing 
thrombectomy, thrombus length and intracranial tortuosity were inde-
pendently associated with FPE. Increased extracranial tortuosity was 
linked to prolonged procedure times.
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Functional Outcome in Surgically vs 
Conservatively Treated Patients with Cerebellar 
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Background and aims: According to current guideline from the 
American-Heart-Association/American-Stroke-Association, decompressive 
surgery is indicated in patients with cerebellar stroke and major cerebel-
lar swelling. However, there is no general consensus in making decision on 
surgery and further, the efficacy of surgery regarding outcomes in cere-
bellar infarct has not been established. The aim of the study was to deter-
mine the functional outcomes in surgically and conservatively treated 
patients with cerebellar stroke.
Methods: This multicenter study included 531 patients with cerebellar 
stroke presenting to 5 different neurosurgical/neurological departments 
throughout Germany between 2008-2021. The primary outcome was the 
functional outcome evaluated by the modified Rankin Scale at discharge 
and 1 year follow-up (FU; 0-3:favorable, 4-6:unfavorable). Secondary out-
come included comparative analysis of different neurosurgical approachs. 
Analyses included propensity score matching and predicted probabilities 
to identify cut-off values for indication of surgical treatment.
Results: In the propensity score-matched groups, 72 patients with surgi-
cal and 72 patients with conservative treatment were included. There was 
no significant different in functional outcome at discharge (50%vs50%; 
p=1.0; OR1.0) and FU (59.1%vs50.9% ;p=0.4; OR1.4). A cut-off value of 
35cm3 was identified; above the value, surgical treatment was associated 
with significant probability of favorable outcome (62.8%vs25%; p=0.02; 
OR5.1). Regarding neurosurgical approach, suboccipital craniotomy with 
necrosectomy was significantly associated with favorable outcome com-
pared to sole craniectomy (66.7%vs27.9%; p<0.001;OR5.2).
Conclusions: Surgery was not associated with improved outcome com-
pared to conservative treatment. However, surgery may reasonable in 
infarct volume above 35cm3 to promote better outcome. If surgery, a 
suboccipital craniotomy with necrosectomy should be prioritized.
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characterization of post-stroke cardiac events and clinical outcomes have 
not been fully assessed.
Methods: We retrospectively screened consecutive AIS patients admit-
ted to 5 stroke centers from June 2020 to July 2022. Inclusion criteria 
were: increased cTn at admission and at least one additional cTn measure-
ment within 48 hours. Exclusion criteria were: in-hospital AIS, concomi-
tant illnesses affecting cTn, positive drug test. cTn patterns were defined 
as: up-trending>20% cTn increase from baseline, lateralized ⩽20% 
change in either direction, down-trending>20% decrease from baseline.
Results: Of 3,789 AIS patients screened, 300 were included. Sixty-eight 
(23%) had up-trending pattern, 162 lateralized (54%), and 70 (23%) had 
down-trending pattern. The relationship between cTn patterns and out-
comes of interest are shown in Table. In multivariable analyses, an up-
trending pattern was associated with higher risk of post-stroke in-hospital 
cardiac events (OR=3.2 [95%CI:1.6-6.5] vs OR=0.6 [CI:0.3-1.1] for later-
alized compared to down-trending as reference), 7-day mortality (OR=8.8 
[CI:1.9-40.5] vs OR=1.3 [CI 0.2-6.6]), and worse discharge disposition 
(OR=3.5 [CI 1.7-7.1] vs OR=1.3 [CI 0.7-62.5]).
Conclusions: In AIS patients, an up-trending cTn pattern is associated 
with increased risk of in-hospital cardiac events and mortality, highlighting 
the need for tailored monitoring strategies for AIS patients. Serial cTn 
measurements, rather than a single baseline value, may be valuable in all 
AIS patients to allow for risk stratification, and timely identification, and 
treatment of cardiac complications.
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Low rates of return to baseline function 
despite complete reperfusion after mechanical 
thrombectomy (CR-MT): NCCT mCTA analysis 
from AcT trial
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UP-TRENDING CARDIAC TROPONIN 
PATTERN: A PROGNOSTIC BIOMARKER FOR 
CARDIAC COMPLICATIONS AND MORTALITY 
AFTER ACUTE ISCHEMIC STROKE
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Background and aims: Dynamic cardiac troponin (cTn) is a risk factor 
for in-hospital mortality in acute ischemic stroke (AIS) patients. However, 
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Background and aims: Complete reperfusion after mechanical 
thrombectomy (CR-MT) is associated with good outcome, regardless of 
age. Alteplase compared to Tenecteplase (AcT) trial collected the novel 
outcome of “return to baseline function,” an optimal outcome for elderly 
individuals with significant premorbid impairments. We evaluated the 
relation between this outcome and CR-MT by estimating ischemic core 
using a pragmatic approach combining NCCT-ASPECTS and multiphase 
CT-Angiography collateral extent (mCTA-ce) scoring.
Methods: Participants from AcT trial with anterior circulation stroke 
who had mCTA and underwent MT were categorized by age (<65, 
65-74, ⩾75 years). 10-point mCTA-ce in the M2-6 ASPECT regions 
were evaluated as 0 (poor), 1 (moderate), or 2 (normal), and combined 
with ASPECTS score for a 20-point ASPECTS+mCTA-ce score. We 
investigated the association between combined score and 90-day out-
come with mixed effects logistic regression adjusting for sex and stroke 
severity.
Results: Of 378 patients (103, 116, and 159 in age <65, 65-74, and ⩾75 
years), ASPECTS, mCTA-ce, and combined score were median (IQR) 8(7-
10), 9(8-10), and 17(16-19). Amongst patients with CR-MT, a combined 
score >10, regardless of age, was required for >20% chance of return to 
baseline function (Figure A). Still, functional independence (mRS ⩽2) was 
associated with younger age [<65y: aOR 6.8 (95%CI 2.7-16.8); 65-75y: 
aOR 2.1 (1.1-4.3) adjusted for combined score, compared to >75y] 
(Figure B).
Conclusions: CR-MT when low ASPECTS+mCTA-ce score was associ-
ated with low rate of return to baseline function irrespective of age; but 
functional independence was more commonly seen in young patients.
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ADDRESSING VASCULAR RISK FACTORS 
AFTER STROKE – A POPULATION-BASED 
STUDY
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Background and aims: Current guidelines recommend interventions 
for management of blood pressure (BP), HbA1c, lipid levels, and antiplate-
let/anticoagulation therapy in patients with ischemic stroke or transient 
ischemic attack (TIA), to reduce stroke recurrence risk. We aim to ana-
lyze the compliance with ESO recommendations among stroke survivors 
in the Catalan population.
Methods: Ischemic stroke and TIA patients were identified from a pro-
spectively-collected public healthcare-based dataset of patients admitted 
in 88 hospitals in Catalonia over 6 years. Records were reviewed for 6 
months after the stroke, including mean SBP/DBP, HbA1c, LDL-
cholesterol levels, smoking and drinking habits, and antithrombotic/anti-
coagulation prescription rates.
Results: We included 39494 patients, 54% were male, median age was 
77(67-87). Mean SBP was 133(SD±15), mean DBP 75(±9)mmHg; 34% 
patients met SBP objective of <130mmHg, despite 76% of patients 
were prescribed BP-lowering therapy. A 37% had a history of diabetes 
mellitus, and 33% were prescribed antidiabetic treatment. Mean HbA1c 
was 6.03%(±1.43); 79% patients reached <53mmol/mol (7%) objective. 
Mean LDL-cholesterol was 100.3 (±37.4), only about 66% of patients 
were prescribed statins; 20.6% patients met LDLc < 70mg/dl 
recommendation.
Smoking and drinking habits were more frequent among males: 60.4% 
smoked and 19.7% reported regular alcohol consumption, as compared 
with 14.5% and 2.7% of females, respectively.
Among patients with atrial fibrillation, 63% were prescribed anticoagula-
tion therapy. Antiplatelets prescription rates were 54% in the whole 
cohort and 64% in patients without atrial fibrillation.
Conclusions: At 6-months after an ischemic stroke, a high proportion 
of patients did not meet ESO recommendations for secondary stroke 
prevention.
Disclosure of interest: No
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Management and Outcomes of Patients with 
Acute Ischemic Stroke and Atrial Fibrillation  
in the Era of NOAC
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Background and aims: The use of Non-vitamin K antagonist oral anti-
coagulant (NOAC) is a cornerstone for stroke prevention in patients with 
atrial fibrillation (AF). The study aimed to describe real-world antithrom-
botic use and outcomes in patients with acute ischemic stroke (AIS) and 
AF in the NOAC era.
Methods: AIS patients with AF hospitalized at 15 centers between 2018 
and 2021 were enrolled in this study. Information on prescribed 
antithrombotics and occurrences of vascular events, bleedings and deaths 
were prospectively collected for a maximum of three years. The cumula-
tive incidence at each time point was estimated for the primary outcome, 
which was a composite of recurrent stroke, myocardial infarction, and 
death, and bleeding events. The incidence rate was also calculated accord-
ing to each time interval.
Results: 2,965 patients (mean age 75, 54% men) were enrolled and fol-
lowed for a median of 1.9 years. One-third of patients were given NOACs 
upon admission, increasing to 80% at discharge and remaining over 70% 
for 3 years. The 3-year cumulative incidence of the primary outcome and 
bleeding were 40.7% and 10.7%. The incidence rate of the primary out-
come and bleeding event was highest in the first 3 months (95.1 and 19.7 
per 100 person-year, respectively) and decreased markedly thereafter.
Conclusions: This multicenter study shows good adherence to NOAC 
therapy in real-world practice, but a high risk of major vascular events and 
bleeding, particularly during the early months after stroke in patients with 
AIS and AF.
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Cognitive recovery in the first year after  
first-ever ischemic stroke in young adults:  
The ODYSSEY study
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Amsterdam, Netherlands, 15Medical Centre Leeuwarden, Department 
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Background and aims: Data on cognitive recovery in young stroke 
patients is limited. We aimed to investigate the presence of cognitive 
impairment and the longitudinal course of cognitive performance the first 
year after young stroke.
Methods: In this multicenter prospective cohort study, we recruited 
patients with first-ever ischemic stroke, aged 18 to 49 years, between 2013 
and 2021. Cognitive assessment was assessed up to 6 months and after 1 
year after index event. We calculated composite Z-scores for 7 cognitive 
domains using age, education and/or sex-adjusted normative mean or con-
trol data. We defined cognitive impairment as a composite Z-score <-1.5. 
We used the reliable change index (RCI) to determine whether there was 
cognitive recovery (RCI>1.96) or decline (RCI<-1.96).
Results: 393 patients (median age 44.3 (SD7.6), 49.6% women) com-
pleted cognitive assessments with median time between the assessments 
of 403.0 (SD89.3) days. We observed equal proportion of patients with 
cognitive recovery and decline for each domain based on the RCI. Overall 
there was no cognitive change in most patients, based on the total RCI. 
Most patients who recovered were cognitive impaired at baseline. In 
those patients recovery was observed in 25/108 (23.1%) in processing 
speed, 51/129 (39.5%) in visuoconstruction and 5/26 (19.2%) in executive 
functioning.
Conclusions: Comparable recovery and decline rates were found for the 
tested cognitive domains. However, there was no overall cognitive change 
in most patients after adjusting for repeated assessments. Most patients 
who recovered were cognitive impaired at baseline and they recovered in 
processing speed, visuoconstruction and executive functioning.
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PRE-STROKE FRAILTY AND MORTALITY:  
THE SOUTH LONDON STROKE REGISTER

Matthew DL O’Connell*1, Ruonan Pei1, Iain Marshall1,  
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Background and aims: Frailty is common in older adults and pre-
stroke may be associated with poorer outcomes following a stroke event. 
We aim to derive a clinically relevant stroke frailty index and assess rela-
tionships with all-cause mortality in a large population-based registry.
Methods: Data were from 6546 (mean age 69.4 years; 49% female; 26% 
black) first ever stroke patients recruited into the South London Stroke 
Register, an ongoing multi-ethnic urban stroke registry, between 1995-2019 
and followed up for up to 24 years. A 20-item deficit accumulation frailty 
index was derived from assessment of pre-stroke chronic conditions and 
functional ability according to standard methods. Relationships between 
pre-stroke frailty and mortality were modelled using Cox Proportional 
Hazard Models adjusted for demographic variables and case mix.
Results: 158 (2.4%) participants were frail and 1651 (25%) were pre-frail. 
The prevalence of frailty increased with age and was higher in female 
participants (3.4% female vs 1.5% male). Frail participants were more 
likely to experience severe strokes (17% in frail vs 5.6% in robust) A total 
of 4140 participants died during follow-up. After adjustment for age, sex, 
ethnicity, and stroke type and severity, higher pre-stroke frailty was asso-
ciated with higher mortality (HR 1.42; 95% CI 1.41-1.42 for prefrail and 
HR 2.09; 95% CI 1.65-2.67 for frail compared to robust participants).
Conclusions: Pre-stroke frailty was associated with higher risk of all-
cause mortality in this large population-based registry. Assessment of pre-
stroke frailty may help to improve acute stroke care, secondary prevention 
planning, as well as, patient prognostication.
Disclosure of interest: No

1536

RELATION OF SYSTOLIC BLOOD PRESSURE 
CONTROL AND BLOOD PRESSURE 
VARIABILITY WITH COGNITIVE DECLINE: 
A NATIONALLY REPRESENTATIVE 
POPULATION-BASED 8-YEAR COHORT 
STUDY

Yang Zhao*1,2, Craig Anderson1,2, Chen Chen1,2, Lili Song1,2

1The George Institute for Global Health, University of New South Wales, 
Sydney, Australia, 2The George Institute for Global Health, The George 
Institute for Global Health, Beijing, China

Background and aims: Limited data exist on the effects of blood pres-
sure variability (BPV) on cognitive decline in populations of low- and 
middle-income countries. We determines associations of systolic blood 
pressure (SBP) control and BPV on cognition performance in a nationally 
representative population-based cohort study.
Methods: The China Health and Retirement Longitudinal Study included 
5,696 participants (age ⩾45 years) in four waves during 2011-2018. BPV 
was measured using within-individual standard deviation (SD) of SBP (in 
three waves visits) and coefficient of variation (CV). Global cognition 
score was the summation of scores from orientation, calculation, and 
picture redrawing abilities; higher scores indicate better cognitive func-
tion. Multivariable linear regression models were used to examine asso-
ciations of SBP control and BPV, and cognition performance and cognition 
decline.
Results: Of 5,696 participants (mean age 57.7 years, 47.4% female), 
27.8% showed cognitive decline over 8-years of follow-up. SD of BPV 
significantly reduced the odds of good cognitive function (coefficient 
-0.140 [95%CI -0.222 to -0.058]). Similar findings were found for CV of 
BPV. Compared to having good SBP control, those with poor SBP control 
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were more likely to show low global cognition scores (coefficient-0.519 
[95%CI -0.997 to -0.041). Subgroup analysis showed significant associa-
tions in those without hypertension at baseline, not on antihypertensive 
medication, and rural residents, but no significant relations with seen in 
people with hypertension, medication use, or urban residents.
Conclusions: In middle-aged and older Chinese adults, uncontrolled 
SBP and higher BPV are independent predictors of accelerated cognitive 
decline.
Disclosure of interest: No
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EFFECTS OF MULTIMORBIDITY ON 
OUTCOME IN THROMBOLYSED PATIENTS 
WITH ACUTE ISCHAEMIC STROKE: POST 
HOC ANALYSIS OF ENCHANTED (ENHANCED 
CONTROL OF HYPERTENSION AND 
THROMBOLYSIS STROKE STUDY)

Yang Zhao*1,2, Xinwen Ren2, Craig Anderson1,2,3, Lili Song1,2

1The George Institute for Global Health, University of New South Wales, 
Sydney, Australia, 2The George Institute for Global Health, The George 
Institute for Global Health, Beijing, China, 3Department of Neurology, Royal 
Prince Alfred Hospital, Sydney, Australia

Background and aims: Multimorbidity (MM) is increasingly common 
and predicts adverse outcomes, but its influence on recovery from acute 
ischaemic stroke (AIS) has not been quantified. We determined associa-
tions of MM on functional recovery in the Enhanced Control of 
Hypertension and Thrombolysis Stroke Study (ENCHANTED)
Methods: ENCHANTED was an international, multicentre, 2x2 facto-
rial, open, blinded endpoint, randomised controlled trial where no differ-
ence in functional recovery was found between intensive (target 
<140mmHg) versus standard (<180mmHg) SBP management in throm-
bolysis-treated AIS patients. The association of MM (⩾2 coexisting 
chronic diseases) on death and death or major disability (mRS scores 3–6) 
at 90 days were assessed in logistic regression models.
Results: In 2179 alteplase-eligible AIS patients (mean age 67 years, 38% 
female), compared to those without other chronic disease, those with 
MM had higher odds of death (adjusted odds ratio [aOR] 2.44, 95%CI 
1.39-4.27). There were also significant associations of single disease with 
death or major disability (aOR 1.46, 95%CI 1.07-1.99) and of MM with 
death or major disability (aOR 1.57, 95%CI 1.16-2.12). However, there 
was no significant association between single disease and death. Subgroup 
analysis revealed a higher effect of MM on death in female patients and 
young-elderly (age <80 years) than males and senior elderly patients.
Conclusions: Individuals with MM have higher odds of death and major 
disability in thrombolysed AIS patients. The effect of MM on death is higher 
in females and younger patients than males and senior elderly patients.
Disclosure of interest: No
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Clinical trajectories and outcomes of first-ever 
ischemic strokes in persons living with HIV: A 
retrospective study from multicenter stroke units
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Background and aims: Over the past 2 decades, the stroke risk dou-
bled for persons living with human immunodeficiency virus (PLHIVs) com-
pared to the uninfected population. Stroke Unit (SUs) access, acute 
reperfusion therapies use and outcomes for PLHIVs admitted for acute 
ischemic stroke (AIS) are scarce.
Methods: AIS patients admitted (01/01/2017–31/01/2021) to 10 repre-
sentative Paris-area SUs were screened retrospectively from the National 
Hospitalization Database. PLHIVs were compared to age-, initial NIHSS- 
and sex-matched HIV-uninfected controls (HUCs). Outcome was the 
90-day modified Rankin Scale score.
Results: 126 PLHIVs with confirmed first AIS were included. Despite 
antiretrovirals, uncontrolled plasma HIV loads (plVL) exceeded > 50 cop-
ies/ml (26% of all PLHIVs, 38% of those ⩽55 years old). MRI revealed 
unknown AIS in 1/3 PLHIVs, twice the HUC rate (p = 0.006). Modifiable 
vascular risk factors (VRFs) were not optimally controlled in both groups: 
20–30% had no specific hypertension, diabetes and/or dyslipidemia treat-
ments. Decreasing stroke-cause frequencies were: large artery athero-
sclerosis (LAA), undetermined, other cause, cerebral small vessel diseases 
(CSVD) and cardioembolism. PLHIVs’ and HUCs’ stroke outcomes were 
comparable. Multivariable analyses retained good PLHIV prognosis solely 
associated initial NIHSS or reperfusion therapy. CSVD/LAA were associ-
ated with older age and hypertension for all PLHIVs.
Conclusions: The high uncontrolled HIV-infection rate and suboptimal 
VRF treatment, potentially attributable to loosening of PLHIVs’ biannual 
follow-up, support heightened vigilance to counter suboptimal HIV sup-
pression and antiretroviral adherence, and improve effectiveness of pre-
ventive VRF therapy mainly for younger PLHIVs. Those easy and 
inexpensive measures could reduce PLHIVs’ AIS risk.
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Expected health benefits of information from 
www.strokengine.ca, a knowledge translation 
stroke rehabilitation website: A web-based survey
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Background and aims: Stroke Engine is an evidence-based knowledge 
translation resource with over 10 000 visitors/week. With the overall aim 
to improve its content, we documented perceived 1) Situational rele-
vance, 2) Cognitive impact 3) Intention-to-use and 4) Expected patient/
health benefits from Stroke Engine users on information consulted.
Methods: A web-based survey anchored in the Information Assessment 
Method (IAM) was posted as an invitation tab to assess the value of infor-
mation. Sociodemographic characteristics were also collected and a space 
for free text comments was provided. Descriptive statistics were used 
and thematic analysis for free text comments.
Results: Sample consisted of 6634 respondents. Health professionals 
(n=3663) and students (n=2784) represented 97.2% of total responses. 
The other 2.8% of responses were from individuals having sustained a 
stroke (n=87) and their relatives (n=100). 1) Situational relevance: 
Assessments (including selecting, obtaining and interpreting results from a 
test) was the main topic searched by health professionals (54.6%) and stu-
dents (50.4%) whereas general information on stroke rehabilitation was 
the number one topic for nearly two-thirds of individuals with stroke 
(59.2%) and their relatives (62.6%). 2) Cognitive impact was characterized 
by learning something new. 3) Intention-to-use was high (>70%) among 
respondents. 4) Expected patient/health benefits such as improvement in 
health and well-being was the top ranked category for all four subgroups.
Conclusions: Valuable feedback on Stroke Engine was obtained including 
its potential implementation of its evidence-based content in clinical prac-
tice and perceived expected impact for patients and their health 
professionals.
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Individual patient data meta-analysis of three 
large trials of fluoxetine for stroke recovery; 
for the FOCUS, AFFINITY and EFFECTS 
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www.strokengine.ca, a knowledge translation stroke rehabilitation website: A web-based survey
www.strokengine.ca, a knowledge translation stroke rehabilitation website: A web-based survey
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Background and aims: Three large randomized trials of fluoxetine for 
stroke recovery (FOCUS (fluoxetine or control under supervision), 
AFFINITY (the Assessment oF FluoxetINe In sTroke recovery) and 
EFFECTS (Efficacy oF Fluoxetine-a randomisEd Controlled Trial in 
Stroke)) were collaboratively designed (same core protocol) to facilitate 
an individual patient data meta-analysis.
Methods: The FOCUS statistician securely combined the data from 
FOCUS, AFFINITY and EFFECTS and performed a fixed effects meta-
analyses, for the primary outcome (modified Rankin scale (mRS) at 6 
months) and the same secondary outcome domains as for the individual 
trials. Here we report the primary outcome
Results: 5907 people (mean age 69.6 years (SD 12.3), 2256 (38.19%) 
females), were recruited (2-15 days post-stroke) from five countries 
(Australia (n=532, 9.01%), New Zealand (n=42, 0.71%), UK (n=3127, 
52.94%), Sweden (n=1500, 25.39%) and Vietnam (n=706, 11.95%); then 
randomized to fluoxetine 20mg daily or matching placebo for 6 months. 
5833 (98.75%) were available at 6 months. An ordinal comparison of mRS 
at 6 months, adjusted for the minimization variables (baseline probability 
of being alive and independent at 6 months, time to treatment, motor 
deficit or aphasia), was similar in the two groups (common OR 0.959, 95% 
CI 0.875 to 1.052, p=0.373) where a common OR in favour of placebo is 
<1.0 (figure). There were no statistically significant interactions between 
the minimization variables) and pre-specified subgroups (age, pathological 
type, inability to assess mood, proxy or patient consent, baseline depres-
sion and country).
Conclusions: Fluoxetine 20mg daily for six months does not improve 
functional recovery post- stroke.
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Intranasal administration of human CD34+ cells 
significantly reduces stroke-induced behavioural 
impairments
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Background and aims: We have shown that intramyocardial delivery of 
CD34+ cells in post-acute myocardial infarction patients is safe and leads 
to long term improvement. Even patients who were initially recom-
mended for a heart transplant, no longer required it several years after 
the cell injection. Expanded human CD34+ cells (ProtheraCytes®) pro-
mote regeneration and revascularization of the damaged myocardial tis-
sue through the secretion of paracrine growth factors and exosomes 
containing pro-angiogenic and anti-apoptotic miRNAs. The aim of this 

study was to investigate if ProtheraCytes® have the same regenerative 
properties in an ischemic stroke model.
Methods: We administered ProtheraCytes® in a stroke model of tran-
sient middle cerebral artery occlusion (MCAO) in Sprague-Dawley rats via 
three different routes of administration: intra-arterial, intracerebral, and 
intranasal. Motor and neurological impairments were evaluated at baseline 
and at day 1, 7, 14, and 28 post-cell administration via the elevated body 
swing test and Bederson neurological test. Post-mortem, histological anal-
ysis evaluated the infarct area and peri-infarct area cell survival.
Results: ProtheraCytes® administered through all three routes of 
administration significantly improved behavioral recovery compared to 
placebo control groups, and in some cases, returned to baseline levels 
before the ischemic lesion. Animals receiving ProtheraCytes® also had 
significant reduction in infarct damage and cell loss in the peri-infarct area 
for all delivery routes.
Conclusions: These are very encouraging results for the development of 
this therapy as the intranasal route of administration can be easily imple-
mented in the clinic with minimum risk to the patient.
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Early robot-assisted proprioceptive training FOR 
arm reaching in acute stroke
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Background and aims: Impairments of proprioception may limit motor 
recovery after stroke. We have shown that a single session of robot-
assisted proprioceptive perceptual training facilitates motor learning and 
improves arm reaching in chronic stroke. Here, we apply this training to 
acute patients early after stroke.
Methods: Twenty-one subjects with acute first ischemic stroke (median 
8.5 days) causing motor and somatosensory deficits >2 in NIHSS upper 
extremity item, were recruited from the stroke unit of the Jewish General 
Hospital, Montreal. Subjects were randomized 2:1 to either receive 5 days 
of 45 min robot-assisted proprioceptive training with feedback (interven-
tion) or without (control). Subjects judged whether their arm was moved 
by the robot (Force Dimension Delta) along a straight trajectory either 
to the left or right of body midline. Fugl-Meyer upper extremity scores 
and arm reaching accuracy parameters were assessed at baseline and fol-
low-up at 1 and 90 days after last treatment.
Results: Compared to the controls, classification error and all reaching 
accuracy parameters from baseline to first and 90 day follow-up were 
lower in the intervention group (Table). The training had no effect on the 
Fugl-Meyer score.
Conclusions: Providing robot-assisted proprioceptive training early in an 
acute stroke unit setting is feasible and could improve proprioception and 
reaching accuracy after only 5 consecutive sessions.
Funding: Heart and Stroke Foundation of Canada Grant-in-Aid 
(G-16-0001466)
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Table. 

Intervention Control

Day post-treatment 1 90 1 90
Classification error 85% 105%  
Corrective movements 76% 52% 89% 60%
Duration 77% 56% 83% 68%
Target error 71% 50% 81% 71%
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OF FUNCTIONAL OUTCOME AFTER STROKE. 
RESULTS OF THE SICFAIL, STRAWINSKI,  
AND PREDICT STUDIES

Felipe Andrés Montellano*1,2, Viktoria Rücker1,  
Kathrin Ungethüm1, Anna Penalba3, Benjamin Hotter4,5,6,  
Marina Giralt7, Silke Wiedmann8,9, Daniel Mackenrodt2,8,  
Caroline Morbach10,11, Stefan Frantz11, Stefan Störck10,11,  
William Whiteley12, Christoph Kleinschnitz13,  
Andreas Meisel4,5,6, Joan Montaner14,15,16, Karl Georg Häusler2, 
Peter Heuschmann1,17
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Neurology, Würzburg, Germany, 3Vall d'Hebron Institute of Research, 
Universitat Autònoma de Barcelona, Neurovascular Research Laboratory, 
Barcelona, Spain, 4Charité - Universitätsmedizin Berlin, Germany;, 
Department of Neurology and Experimental Neurology, Berlin, Germany, 
5Center for Stroke Research Berlin, Charité - Universitätsmedizin Berlin, 
Berlin, Germany, 6Charité - Universitätsmedizin Berlin, NeuroCure Clinical 
Research Center, Berlin, Germany, 7Vall d'Hebron University Hospital, 
Department of Biochemistry, Barcelona, Spain, 1University of Würzburg, 
Institute of Clincal Epidemiology and Biometry, Würzburg, Germany, 
9Charité, Universitätsmedizin Berlin, Berlin, Germany, 10Comprehensive 
Heart Failure Center, University Hospital Würzburg, Department Clinical 
Research & Epidemiology, Würzburg, Germany, 11University Hospital 
Würzburg, Department of Internal Medicine I, Würzburg, Germany, 
12University of Edinburgh, Centre for Clinical Brain Sciences, Edinburgh, 
United Kingdom, 13University Hospital Essen, Department of Neurology and 
Center for Translational Neuroscience and Behavioural Science (C-TNBS), 
Essen, Germany, 14University of Seville, Seville, Hospital Universitario Virgen 
del Rocío/Consejo Superior de Investigaciones Científicas, Seville, Spain, 
15University of Seville, Stroke Research Program, Instituto de Biomedicina de 
Sevilla, Seville, Spain, 16Hospital Universitario Virgen Macarena, Department 
of Neurology, Seville, Germany, 17University Hospital Würzburg, Clinical Trial 
Center Würzburg, Würzburg, Germany

Background and aims: Acute ischemic stroke (AIS) outcome prognos-
tication remains challenging despite established prognostic scores. We 
investigated whether a panel of biomarkers improves the predictive prop-
erties of existing scores.
Methods: We investigated the improvement in discrimination, calibration, 
and overall performance of the Acute Stroke Registry and Analysis of 
Lausanne (ASTRAL) and age/NIHSS scores provided by procalcitonin, 
copeptin, cortisol, mid-regional pro-atrial natriuretic peptide 
(MR-proANP), and N-terminal pro-B-type natriuretic peptide 
(NT-proBNP) using data from two prospective cohorts (SICFAIL, 
PREDICT) and one clinical trial (STRAWINSKI). Poor outcome was 
defined as modified Rankin Scale >2 at 12 (SICFAIL, derivation dataset) or 
3 months (PREDICT/STRAWINSKI, pooled external validation dataset).
Results: Among 412 SICFAIL participants (median age 70 years, quartiles 
59-78; 63% male; median NIHSS 3, quartiles 1-5), 29% had a poor out-
come. Area under the curve of the ASTRAL and age/NIHSS scores were 
0.76 (95%CI 0.71-0.81) and 0.77 (95%CI 0.73-0.82), respectively. Copeptin 
(0.79, 95%CI 0.74-0.84), NT-proBNP (0.80, 95%CI 0.76-0.84), and 
MR-proANP (0.79, 95%CI 0.75-0.84) significantly improved ASTRAL 
score’s discrimination, calibration, and overall performance. Copeptin 
improved age/NIHSS model’s discrimination, copeptin, MR-proANP, and 
NT-proBNP improved calibration and overall performance. Biomarkers 
did not improve discrimination in the validation dataset (450 patients, 
median age 73 years, quartiles 66-81; 54% male; median NIHSS 8, quar-
tiles 3-14), despite improvements in calibration and model performance
Conclusions: Copeptin, NT-proBNP, and MR-proANP yielded a consist-
ent yet modest improvement in the predictive properties of existing 

prognostic scores in patients with mild AIS. Their incremental value might 
depend on the severity of the index event.
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Population-based study of cognitive and 
neuropsychiatric outcomes at 3-4 years after 
stroke

Joseph Aked*1,2, Hossein Delavaran1,3, Arne Lindgren1,4

1Lund University, Department of Clinical Sciences, Lund, Sweden, 
2Blekingesjukhuset Karlskrona, Department of Medicine, Karlskrona, Sweden, 
3Danderyds hospital, Department of Cardiology, Stockholm, Sweden, 4Skåne 
University Hospital, Department of Neurology and Rehabilitation Medicine, 
Lund, Sweden

Background and aims: Stroke sequelae affect function, activity, and 
participation of stroke survivors. We assessed long-term prevalence and 
relationships between cognitive and neuropsychiatric consequences of 
stroke.
Methods: First-ever stroke survivors from a population-based cohort 
with ischemic stroke or intracerebral hemorrhage were followed-up 3-4 
years after stroke via clinical visit or telephone. Fatigue was evaluated 
with the Fatigue Assessment Scale, cognition with Montreal Cognitive 
Assessment, and depression with Patient Health Questionnaire-9. We 
defined cut-offs for significant impairment for the three evaluations as 
⩾24; ⩽24; and ⩾10 points, respectively. Mann-Whitney-U-test was used 
for comparisons between groups and Spearman’s rho to assess correla-
tion between outcomes.
Results: Two-hundred-and-two stroke survivors were followed-up after 
3-4 years (median: 3.2;IQR:3.1-3.5). Median age was 72 years (IQR:65-79); 
median stroke severity was NIHSS 3 (IQR:2-8). The number of respond-
ents was 173 (83%) for cognition; 195 (97%) for fatigue; and 191 (95%) 
for depression. Ninety-three (54%) respondents had cognitive impair-
ment; 46 (24%) fatigue, and 21 (11%) depression. Among 169 participants 
who answered all three assessments, 100 (59%) had significant impair-
ment in at least one of these domains. Participants with cognitive impair-
ment were older than those without (median:75 vs. 67;p<0.01), but age 
did not differ across groups regarding fatigue or depression. Among 21 
respondents with post-stroke depression, 20 (95%) also reported 
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post-stroke fatigue, and depression and post- fatigue were positively cor-
related (ρ=0.69;p<0.01).
Conclusions: Cognitive and neuropsychiatric problems are common 3-4 
years after stroke. Post-stroke depression and fatigue correlate strongly, 
presenting a challenge in distinction between the two entities.
Disclosure of interest: No
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Late Improvement in Disability in Acute Ischemic 
Stroke Patients: Pooled Analysis of NINDS tPA, 
IMS-3, and ALIAS 1 and 2 Trials

Sehar Babar*1,2, Abdullah Lodhi2,3, Xiaoyu MA2,3,  
Camilo Gomez2,3, Farhan Siddiq2,3, Adnan Qureshi2,3

1University of Tennessee Health Science Center, Neurology, Memphis, United 
States, 2Zeenat Qureshi Stroke Institute, Neurology, Columbia, United States, 
3University of Missouri, Columbia, Neurology, Columbia, United States

Background and aims: The rates and predictors of late improvement 
in disability (after 3 months) in acute ischemic stroke patients has not 
been systemically studied.
Methods: We analyzed data from three phase-III randomized multi-
center clinical trials that recruited acute ischemic stroke patients within 3 
to 5 hours of symptoms onset. Late improvement in disability was defined 
by achieving functional independence (modified Rankin Scale [mRS] of 
0-2) at 12 months among patients with moderate to severe disability 
(mRS 3-5) at 3 months post stroke. We also identified independent pre-
dictors of late improvement in disability using multivariate analysis.
Results: Late improvement in disability was seen in 147 (19.5%) patients 
among a total of 754 patients with moderate to severe disability at 3 
months (mean age ± SD; 68 ± 12 years) with acute ischemic stroke. In 
multivariate analysis, age <65 years (odds ratio [OR], 3.56; 95 % confi-
dence interval [CI] 1.80 to 7.48; P = 0.0004), age 65-79 years (OR, 2.37; 
95 % CI 1.23 to 4.90; P = 0.01), men (OR, 1.49; 95 % CI 1.00 to 2.22; P 
= 0.04), National Institutes of Health Stroke Scale [NIHSS] sore <10(OR, 
5.78; 95 % CI 3.03 to 11.27; P < 0.0001), and NIHSS score 10-19(OR, 
1.75; 95 % CI 1.06 to 2.97; P = 0.03) were at higher odds for experiencing 
late improvement in disability.
Conclusions: Late improvement in disability occurs in one fifth of acute 
ischemic stroke patients and should be considered in estimation of long-
term outcome. 
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EFFECT OF AEROBIC FITNESS TRAINING ON 
PERIPHERAL ENDOTHELIAL FUNCTION IN 
SUBACUTE STROKE PATIENTS – RESULTS 
FROM THE PHYS-STROKE STUDY

Valentin Kennel*1,2, Torsten Rackoll1,3, Matthias Endres1,2,4,5,6, 
Nadja Jauert2,6,7,8,9, Wolfram Döhner2,6,7,8,  
Alexander Heinrich Nave1,2,6,10
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Universität Zu Berlin, Center for Stroke Research Berlin (CSB), Berlin, 
Germany, 3Berlin Institute of Health at Charité - Universitätsmedizin Berlin, 
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Universitätsmedizin Berlin, BIH Center for Regenerative Therapies (BCRT), 
Berlin, Germany, 8Charité-Universitätsmedizin Berlin, Corporate Member of 
Freie Universität Berlin and Humboldt Universität Zu Berlin, Department 
of Cardiology, Berlin, Germany, 9MSB Medical School Berlin, Division of 
Physiology, Department of Human Medicine, Berlin, Germany, 10Berlin 
Institute of Health at Charité - Universitätsmedizin Berlin, Berlin Institute of 
Health at Charité - Universitätsmedizin Berlin, Berlin, Germany

Background and aims: The effect of aerobic fitness training on periph-
eral endothelial function in subacute stroke patients is unknown.
Methods: Exploratory analysis of the multi-center, randomized-controlled 
PHYS-STROKE trial. Subacute stroke patients were randomized to either 
four weeks of aerobic fitness training or relaxation sessions. Participants 
received assessments of peripheral endothelial function pre- and post- 
intervention via the EndoPAT® system, measured as reactive hyperaemia 
index (RHI). Endothelial dysfunction (ED) was defined as an RHI ⩽ 1.67. 
The effect of the intervention on the change of endothelial function was 
estimated using Generalized estimating equation/ANCOVA analyses.
Results: Of 167 patients participating in ⩾ 15 (75%) sessions, 76 received 
a measurement of endothelial function at baseline. Median RHI was 1.62 
[IQR: 1.29; 2.09] and 42 (55%) patients had ED at baseline. After the 
intervention, median RHI was 1.72 [IQR: 1.38; 1.98] and 34 (47%) partici-
pants had ED. In the aerobic fitness group, RHI values demonstrated a 
non-significant increase post-intervention compared to baseline (Coef. 
0.20 [CI: -0.04; 0.44]). Higher age, acute NIHSS, and presence of diabetes 
mellitus and hypercholesterolaemia were associated with reduced RHI 
levels after the intervention (all p < 0.05). Time from stroke to the sec-
ond EndoPAT® measurement was associated with higher RHI levels post-
intervention (Coef. 0.02 [CI: 0.01; 0.02]). Sub-group analyses suggested a 
greater effect of aerobic fitness training on RHI levels in participants with-
out hypercholesterolaemia or hypertriglyceridaemia.
Conclusions: Endothelial function improved over time in subacute 
stroke patients and might be enhanced through an early aerobic exercise 
compared to relaxation.
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Death and functional outcome in stroke patients 
three years after discharge from an intensive 
rehabilitation hospital

Carmen Barbato*1,2, Benedetta Formelli1, Eleonora Barucci1, 
Greta Insalata2, Ida Donnini1, Valentina Rinnoci1,  
Monica Martini2, Catuscia Falsini2, Bahia Hakiki2,  
Anna Maria Romoli2, Paola Polcaro2, Francesca Casamorata2, 
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1University of Florence, NEUROFARBA Department, Neuroscience Section, 
Florence, Italy, 2IRCCS Fondazione Don Carlo Gnocchi, Neuro-rehabilitation 
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Background and aims: Early rehabilitation is recommended to maxi-
mize functional outcome in subacute post-stroke patients. Long-term 
functional status after rehabilitation is scarcely acknowledged. Our aim 
was to describe functional outcome in stroke patients three years after 
discharge from an intensive rehabilitation hospital.
Methods: This was a continuation of a single-centre, retrospective 
observational study enrolling consecutive adult stroke patients (ischaemic 
and haemorrhagic) admitted to IRCCS Fondazione Don Carlo Gnocchi in 
Florence for an intensive neurological rehabilitation, from January 2018 to 
June 2019. Patients were contacted by phone three years after discharge. 
Main study outcome was the modified Rankin Scale (mRS).
Results: Out of 201 patients enrolled, 154 replied to the telephone 
interview (mean age 74.66 ± 12.73, 51% male). At baseline, 95% of 
patients had a mRS score of 3-5. After 3 years, 50% of patients died 

(mRS=6, n=77), 45% had moderate-severe disability (mRS 3-5, n=69), 
only 5% of patients had mild disability (mRS 0-2, n=8). In multivariate 
logistic regression models, predictors of death were: age, (OR=1.12, 
CI-95%:1.06-1.18,), male sex [OR=2.62,CI-95%:1.11-6.19], neglect (OR= 
4.62,CI-95%:1.24-17.30), length of hospital stay (OR=.99, CI-95%:.97-
1.01) and diabetes (OR= 3.29, CI-95%:1.21-8.94). In multivariate Cox 
regression analysis age (HR= 1.06, CI-95%:1.03-1.09), length of hospital 
stay (HR= 1.02, CI-95%:1.01-1.02) and neglect (HR= 2.02, CI-95%:1.26-
3.24) remained significant predictors of death.
Conclusions: Stroke is a severe disease with high mortality and poor 
functional status over the long-term despite early neurological rehabilita-
tion. The presence of neglect at the time of stroke presentation seems a 
strong predictor of functional long-term outcome and death.
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Evaluation of stroke rehabilitation services in the 
in-hospital phase: Findings from a tertiary care 
centre in India

Nistara Chawla*1, Ranjit Injety1, Mridul Makkar2,  
Dorcas Gandhi1
1Christian Medical College and Hospital, Ludhiana, Neurology, Ludhiana, India, 
2Christian Medical College and Hospital, Ludhiana, Heamatology, Ludhiana, India

Background and aims: Stroke rehabilitation involves a multidisciplinary 
team providing comprehensive care to the patient. The functioning of 
Stroke Units (SU), highest evidence available for stroke care, is guided by 
the World Stroke Organisation’s (WSO) roadmap of core recommenda-
tions and key quality indicators.
This study aims to evaluate the quality of stroke rehabilitation in compari-
son to the WSO core recommendations at a tertiary care centre in India
Methods: A mixed method design with an exploratory research model 
was used. The study was conducted in 2 phases including retrospective 
data extraction from medical records and telephonic follow-up on patient’s 
functional status and adherence to physiotherapy post-discharge.

Results: The mean age of the sample was 56.9 ±13years with approxi-
mately two third being males and a predominance towards ischaemic 
strokes (62%). Those with severe impairment on Fugl Meyer assessment 
were 28% of the sample. It was observed that there was inconsistent doc-
umentation of various core recommendations provided by WSO (<20%) 
while 16% of the services provided were not documented at all. Only two 
of the five key quality indicators of stroke rehab were documented.
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Conclusions: This project started as an audit of the rehabilitation ser-
vices provided at the comprehensive stroke care center based on the 
evidence based WSO KQI’s. nadequacies in documentation were recog-
nized, although patients received evidence-based rehabilitation. The 
results of this study have shown there is a need to improve documenta-
tion of services, additionally, there is a need for education and sensitiza-
tion of healthcare staff on stroke care guidelines and protocols.
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AEROBIC EXERCISE TRAINING IN ACUTE 
STROKE: A FEASIBILITY STUDY

Nik Kudiersky*1, Ali Ali2, Tom Maden-Wilkinson1, Rachel 
Young1, Helen Humphreys1, Simon Nichols1

1Advanced Wellbeing Research Centre (AWRC), Sheffield Hallam University, 
Sheffield, United Kingdom, 2University of Sheffield, Department of 
Neuroscience, Sheffield, United Kingdom

Background and aims: Pre-clinical studies demonstrate that aerobic 
exercise training (AET), initiated in the acute stroke period, reduces brain 
damage and neurological disability. This feasibility study determined if 
early-initiated AET is safe, acceptable and potentially beneficial for stroke 
survivors.
Methods: This randomised controlled feasibility study was designed to 
assess the safety and acceptability of a once daily moderate-intensity 
AET intervention (rating of perceived exertion = 13/20), delivered for 
5 days using an in-bed exercise bike (MOTOmed, Letto 2, RECK, 
Germany). Feasibility outcome measures included: recruitment and 
attrition rate, and intervention fidelity, adverse events and protocol 
compliance (NCT04742686).
Results: 30 ischaemic stroke patients (mean [SD]: age 72.6 [16.2] years; 
BMI 27.6 [6.2] kg/m2; NIHSS 8.5 [5.9]; 3.4 [1.67]; 2-7 days post-stroke) 
were recruited from hyper acute and acute stroke units in Sheffield, UK. 
Participants were randomised to usual care or intervention groups. 
Recruitment was completed in 13 months (2.3 participants/month). No 
adverse events related to the intervention occurred. 55 of 75 (73.3%) 
planned exercise sessions were undertaken. Reasons for missed sessions 
include: discharge from hospital (n=4), drop out (n=1) fatigue (n=1) and 
exclusion due to a pulmonary embolism (n=1; unrelated to intervention). 
All intervention participants perceived the exercise bike as comfortable.
Conclusions: Early AET using in-bed cycle ergometry is safe and accept-
able for acute ischaemic stroke patients, including those with hemiparesis. 
The potential effects of this intervention on recovery biomarkers will be 
reported. These findings will support the design of a large-scale clinical 
trial to assess the efficacy of the intervention.
Disclosure of interest: No
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EXPOSURE TO HAZARDOUS SUBSTANCES  
IN OCCUPATIONAL/DOMESTIC SETTINGS 
AND PREVALENCE OF CEREBRAL SMALL 
VESSEL DISEASE: A SYSTEMATIC REVIEW 
AND META-ANALYSIS

Una Clancy*1, Yajun Cheng2, Amrita Brara1, Fergus Doubal1, 
Joanna Wardlaw1

1Centre for Clinical Brain Sciences and the UK Dementia Research 
Institute, University of Edinburgh, Edinburgh, United Kingdom, 2Center of 
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Background and aims: Age, vascular comorbidities, socioeconomics 
and education only partly explain small vessel disease (SVD) variance. We 
aimed to determine SVD prevalence according to workplace or domestic 
exposure to hazardous substances.
Methods: We registered on PROSPERO:CRD42021297800. We 
searched MEDLINE and EMBASE to 12/12/2021. We included studies 
assessing occupational substances/hazardous occupations including 
domestic exposures identified from EU/UK occupational safety authori-
ties and radiological/clinical/pathological features of sporadic SVD. We 
extracted and pooled prevalence estimates using random-effects meta-
analyses. We performed age-based meta-regression where>10 studies 
were available. We assessed quality using Risk of Bias Assessment Tool for 
Non-randomised Studies.
Results: Of 7,309 studies, 81 were included (n=43,556 participants, 
mean age=44.8 years);Fig.1. 54/81 studies reported poolable estimates. 
Substance/occupational exposure was ongoing/recent (<3months) in 
n=44, past (>3months-years) in n=23, n=14 unspecified. Pooled SVD 
prevalence in populations exposed to carbon monoxide was 83% 
(95%CI 62-94%, n=1258; 27 studies; mean age=45;Fig.2); carbon disul-
phide 73% (95%CI 54-87%; n=131; 3 studies; mean age=51); diving 24% 
(95%CI 5-67%; n=172; 4 studies; mean age=38); high altitude 49% 
(95%CI 40-58%; n=184; 6 studies; mean age=42). The samples were too 
small to reliably assess 1,2-dichloroethane and solvents including tolu-
ene. In meta-regression of carbon monoxide studies, age did not explain 
SVD variance. Meta-regression for exposure duration was not possible. 
We narratively reviewed contact sport, lead, military, and pesticide 
exposures as estimates were too varied. Most studies (65/81) reported 
unadjusted frequencies with high risk of bias. Heterogeneity varied 
0-79%.
Conclusions: Occupational/domestic exposure to hazardous substances 
may be associated with SVD. High-quality, longitudinal, covariate-adjusted 
studies are needed.
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Heart team for stroke prevention in patients 
with atrial fibrillation without any antithrombotic 
therapy: epicardial appendage closure

stefano branzoli*1, Fabrizio Guarracini2, Massimiliano 
Marini3, Giovanni Donghia3, Domenico Catanzariti4, Luciano 
Annicchiarico5, Chiara Stegagno6, Mark la Meir1
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Background and aims: left atrial appendage occlusion is a rapidly dif-
fusing therapeutic option. All endocardial devices require mandatory 
antithrombotic therapy and are associated with device related thrombosis 
and peridevice leaks, requiring reintroduction of aggressive antithrom-
botic therapy leaving unmet some clinical need as bleeding remains an 
issue with antithrombotic therapy. Appendage exclusion with an extravas-
cular device does not require any antiplatelet, avoid thrombosis and leaks 
but data are limited. Here we present the largest series and longest follow 
up of patients undergone epicardial appendage closure without any 
antithrombotic therapy for stroke ad hemorrhage prevention in patients 
with atrial fibrillation poor tolerant to anticoagulants.
Methods: One hundred and eighty five patients with atrial fibrillation 
after heart team evaluation underwent totally thoracoscopic epicardial 
appendage occlusion (male 68.8%,mean age 76.4±6.6,mean CHA2DS2VASc 
5.1± 1.8,HASBLED 3.5±1.1, previous blood transfusions 47.6% previous 
stroke 35.6%). Indications were: neurological 39.4%, GI bleeding 37.3%, 
miscellaneous 20.4% .No antithrombotic therapy was prescribed from 
the day of surgery to the latest follow up.
Results: Procedural success was 99.8%, no devices related complications 
were reported. Mean procedural time and hospital stay were 31.7±16.3 
minutes and 3.2±0.9 days respectively. At mean follow up of 36±19.1 
months without any antithrombotic therapy, stroke and hemorrhage rate 
were 1.6% and 1.0% with relative risk reduction of 74.6% and 85.1% 
according to CHA2DS2Vasc and HASBLED respectively.
Conclusions: Totally thoracoscopic epicardial appendage closure with-
out any antithrombotic therapy seems to be promising for stroke and 
hemorrhage prevention when bleeding risk reduction need to be mini-
mized in patients with atrial fibrillation.
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Acute Ischaemic Stroke without Standard 
Modifiable Risk Factors has Lower Mortality
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Background and aims: Little is known of the prognosis of patients with 
acute ischaemic stroke in the absence of standard modifiable stroke risk 
factors (SMoRFs). In acute coronary syndrome, patients without modifi-
able risk factors have a higher mortality rate. We analysed data from the 
Swedish Stroke Register to determine survival of patients without 
SMoRFs following an ischaemic stroke.
Methods: We identified adults patients with first-presentation acute 
ischaemic stroke between 2010-2020. Patients were considered to pos-
sess a SMoRF if they had one of: hypertension, diabetes, hyperlipidaemia, 
atrial fibrillation, or an active smoking history. We compared mortality in 
patients with and without SMoRFs at one, three, and twelve months post-
stroke via logistic regression modelling.
Results: Of 152,588 patients with ischaemic stroke, hypertension 
(58.5%) and atrial fibrillation (27.2%) were the most common risk factors. 
34,019 patients (22.3%) had no SMoRFs. At 1 month, after adjusting for 
age, sex, and level of consciousness at presentation, mortality in patients 
without SMoRFs was lower than in patients with any SMoRF (6.6% vs 
10.5%, aOR:0.81; 95% CI:0.77-0.85). Significant mortality differences per-
sisted at three (9.2% vs. 14.6%, aOR:0.79; 95% CI:0.76-0.83) and twelve 
months (13.2% vs. 20.9%, aOR:0.76; 95% CI:0.73-0.79).
Conclusions: One in five patients with acute ischaemic stroke had no 
standard modifiable stroke risk factors. These patients have lower risk of 
short and long-term mortality compared to patients with one or more 
SMoRFs, the converse to that found in acute coronary syndromes. The 
reasons for these discrepancies should be further explored.
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ATRIAL FIBRILLATION IN PATIENTS WITH 
LARGE AND SMALL VESSEL ISCHEMIC 
STROKE: LONG-TERM FOLLOW-UP RESULTS 
FROM THE STROKE AF RANDOMIZED TRIAL
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Background and aims: At 12-months, the STROKE-AF trial found 
12.1% of AF using an insertable cardiac monitor (ICM) vs. 1.8% with 
standard of care (SOC) in patients with large- or small-vessel ischemic 
stroke. This pre-defined secondary analysis compared it with the 
36-month incidence rate of AF.
Methods: Prospective, randomized, controlled, multicenter trial com-
paring the AF incidence rates detected via ICM (n=242) vs SOC (n=250) 
in patients with an ischemic stroke attributed to small- or large-vessel 
disease and no known AF. Patients were aged ⩾60 years (or 50-59 with 
an additional stroke risk factor), had an index stroke ⩽10 days prior to 
ICM, and no contraindication to oral anticoagulation.

Results: The AF incidence rate at 3-years in the ICM vs SOC arms was 
21.7% vs 2.4% (hazard ratio [10.0]; 95% CI, 4.0-25.2; p<0.001) per 
Kaplan-Meier estimates (Figure). No significant differences were observed 
between stroke subtypes. Among ICM patients with AF, 67.4% had an 
episode lasting ⩾1 hour. There was no significant difference in the rates 
of recurrent stroke between the ICM and SOC arms at 3 years (17.0% vs 
14.1%, HR 1.10; 95% CI 0.67-1.78; p=0.71). Additional results will be 
available during the presentation.
Conclusions: At 3 years, approximately 1 in 5 pts with ischemic stroke 
attributed to small- or large-vessel disease had AF detected via ICM, a 
10-fold increase vs SOC. This result is important because unsuspected AF 
may increase the risk of subsequent cardioembolic stroke in a population 
typically not considered for AF detection and management.

Disclosure of interest: Yes
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INFLUENCE OF THE GUT MICROBIOME  
IN ISCHEMIC STROKE RISK AND ISCHEMIC 
STROKE OUTCOME

Miquel Lledós*1, Luis Prats-Sánchez2, Natalia Cullell1,3,  
Elena Muiño Acuña1, Jara Cárcel-Márquez1,  
Cristina Gallego-Fabrega1, Laia Llucia Carol1,  
Jesús Maria Martín-Campos1, Ana Aguilera2, Rebeca Marín2, 
Pol Camps Renom2, Joan Marti-Fabregas2,  
Israel Fernandez Cadenas1

1Institut de Recerca - Hospital Santa Creu i Sant Pau, Stroke 
Pharmacogenomics and Genetics Laboratory, Barcelona, Spain, 2Hospital de la 
Santa Creu i Sant Pau, Department of Neurology, Barcelona, Spain, 3Fundació 
Docència i Recerca - Mútua Terrassa, Fundació Docència i Recerca - Mútua 
Terrassa, Terrassa, Spain

Background and aims: In animal models, the composition of the gut 
microbiota is a modifiable factor associated with the risk of stroke and 
post-stroke neurological outcome. We aimed to identify microbiota taxa 
associated with ischemic stroke (IS) risk, neurological outcome in the 
acute phase, and functional outcome at 3 months post-stroke in patients 
with IS.
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Methods: Observational study in a Tertiary Stroke Centre ( January 2020 
– April 2022). We studied the first faecal sample after IS in 156 patients and 
we included 19 controls. We performed shotgun metagenomics sequencing 
to analyse the taxonomic profile. We estimated the α- and β-diversity, and 
we tested the differential relative abundance of taxa using Negative Binomial 
Generalized Linear Model in different comparisons: case/control, minor 
(NIHSS<5)/moderate (NIHSS=5-15)/severe (NIHSS>15) IS, neurological 
deterioration < 24h (ΔNIHSS⩾4), and 3-months functional outcome 
(poor if mRS⩾3). Analyses were adjusted for age, sex, baseline NIHSS, and 
stroke subtype (TOAST classification).
Results: We identified higher α-diversity in those IS patients with higher 
24h post-stroke severity, as well as differences in the β-diversity regarding 
baseline IS severity. IS risk was associated with Fusobacterium (p=2.41x10-5). 
Higher baseline and 24h stroke severity were associated with Spahylococcus 
aureus (p=9.17x10-8) and Robinsoniella (p=1.80x10-12), respectively. 
Neurological evolution was associated with Verrucomicrobiae (p=1.93-
x10-3). Pseudomonas (p=7.47x10-6) and Enterococcus (p=2.11x10-4) were 
associated with 3-months functional outcome.
Conclusions: We found multiple new taxonomic profiles associated 
with IS, revealing that gut microbiome could be an important factor asso-
ciated with IS risk and IS acute and long-term outcome.
Disclosure of interest: No
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DISMANTLING THE GENETIC ARCHITECTURE 
OF INFLAMMATORY PATHWAYS IN 
CARDIOVASCULAR DISEASE

Marek Konieczny1, Marios Georgakis*1

1University Hospital LMU Munich, Institute For Stroke And Dementia 
Research, Epidemiology and Bioinformatics, Munich, Germany

Background and aims: Cytokines are major mediators of inflammation 
and contributors to atherosclerosis and cardiovascular disease. We 
applied genome-wide association study (GWAS) to analyze the genetic 
architecture of circulating cytokines and post-GWAS analyses to study 
their interplay with cardiovascular endpoints in order to detect promising 
therapeutic targets.
Methods: We performed GWAS meta-analysis for 41 cytokines using 
publicly available summary statistics in up to 80,067 individuals from three 
consortia. The identified significant loci were leveraged for downstream 
post-GWAS analyses.
Results: Through GWAS meta-analysis we found 419 significant loci 
associated with circulating cytokines (p < 5×10−8), which explained up to 
7% of their variance (Figure A). Functional annotation mapped 79% of 
significant SNPs (p < 5×10−8) to intronic and intergenic regions, whereas 
gene-based analyses prioritized genes enriched in immune response path-
ways and expression in liver, lung, and spleen. In an mendelian randomiza-
tion-transcriptome-wide association study (MR-TWAS) approach, we 
found that genetically predicted expression in peripheral blood of 265 
genes, most of them involved in immune response processes, significantly 
influences cytokines levels. We identified strong relationships between 
multiple cytokines with genetically predicted levels of GROa, IFNg, 
SCGFb, bNGF, IL1ra, IL-8, IL-10, IL-6, MCP-1, VEGF, and RANTES influ-
encing the levels of at least three other cytokines (Figure B). In MR analy-
ses for cardiovascular endpoints, we found significant associations 
between genetically predicted TRAIL and SDF1a levels with myocardial 
infarction (Figure C).
Conclusions: Our findings highlight the genetic architecture of circulat-
ing cytokines and identifies cytokines with potential as therapeutic targets 
for cardiovascular disease. Disclosure of interest: No
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Dissecting the effects of interleukin-6 signaling 
on atherosclerosis: a proteome-wide Mendelian 
randomization study

Savvina Prapiadou1,2,3, Luka Živković4, Barbara Thorand5,6,  
Marc J. George7, Sander W. van der Laan8, Rainer Malik4, 
Christian Herder6,9,10, Wolfgang Koenig11,12,13, Jürgen Bernhagen4, 
Gerard Pastercamp8, Annette Peters5, Aroon D. Hingorani7,14,  
Jonathan Rosand1,3,15, Martin Dichgans4,16,17,  
Christopher Anderson1,3,18, Marios Georgakis*3,4

1Massachusetts General Hospital, Center for Genomic Medicine, Boston, 
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Environmental Health (GmbH), Neuherberg, Germany, 6German Center for 
Diabetes Research, Partner Düsseldorf, München-Neuherberg, Germany, 
Munich-Neuherberg, Germany, 7University College London, Department 
of Clinical Pharmacology, Division of Medicine, London, United Kingdom, 
8University Medical Center Utrecht, Central Diagnostics Laboratory, Division 
Laboratories, Pharmacy, and Biomedical Genetics, Utrecht, Netherlands, 
9German Diabetes Center, Leibniz Center for Diabetes Research at Heinrich 
Heine University, Institute for Clinical Diabetology, Düsseldorf, Germany, 
10Medical Faculty, Heinrich Heine University, Division of Endocrinology and 
Diabetology, Düsseldorf, Germany, 11German Centre for Cardiovascular 
Research (DZHK), Partner Site Munich Heart Alliance, Munich, Germany, 
12University of Ulm, Institute of Epidemiology and Medical Biometry, 
Ulm, Germany, 13Technical University of Munich, German Heart Center 
Munich, Munich, Germany, 14Institute of Cardiovascular Science, University 
College London, Centre for Translational Genomics, London, United States, 
15Massachusetts General Hospital, Henry and Allison McCance Center for 
Brain Health, Boston, United States, 16German Center for Neurodegenerative 
Diseases (DZNE), Hemholtz Centers, Munich, Germany, 17Ludwig-
Maximilians-University of Munich, Munich Cluster for Systems Neurology 
(SyNergy), Munich, Germany, 18Brigham and Women’s Hospital, Department 
of Neurology, Boston, United States

Background and aims: Genetic and experimental studies support a 
causal involvement of interleukin-6 (IL-6) signaling in atheroprogression. 
However, any benefits must be balanced against an impaired immune 
response. Dissecting the atheroprotective effects of IL-6 signaling could 
offer insights about novel, more specific drug targets.
Methods: Using Mendelian randomization (MR), we proxied the effects of 
a genetic instrument of IL-6 receptor inhibition on 3,281 plasma proteins 
in the INTERVAL cohort. Using mediation MR, we explored proteomic 
mediators of the effects of IL-6 signaling on coronary artery disease, large 
artery atherosclerotic stroke, and peripheral artery disease. For significant 
mediators, we tested associations with incident cardiovascular events and 
explored the histological, transcriptomic, and cellular phenotypes corre-
lated with their expression in human atherosclerotic lesion samples.
Results: We found significant effects of genetically proxied IL-6 signaling 
on 70 circulating proteins, consistent with the proteomic effects of phar-
macological IL-6R inhibition. Among the significant proteins, genetically 
proxied circulating levels of CXCL10 were associated with risk of all three 
cardiovascular endpoints with up to 67% of the effects mediated by 
decreases in CXCL10. Higher midlife circulating CXCL10 levels were 
associated with incident cardiovascular events over 20 years, whereas 
higher CXCL10 expression in human atherosclerotic lesions correlated 
with a larger lipid core and a transcriptomic profile reflecting immune cell 
infiltration, adaptive immune system activation, and cytokine signaling.
Conclusions: Integrating multiomics data, we found CXCL10 as a poten-
tially causal mediator of IL-6 signaling on cardiovascular disease and thus 
could serve as a promising drug target for atheroprotection.
Disclosure of interest: No
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Association between deprivation and post-stroke 
outcomes: 10-year follow-up from a population-
based cohort study of all strokes in Oxfordshire, 
UK

Ramon Luengo-Fernandez*1, Linxin LI2, Matthew Downer2, 
Peter Rothwell2
1University of Oxford, Wolfson Centre for Prevention Of Stroke and Dementia, 
Oxford, United Kingdom, 1University of Oxford, Wolfson Centre for Prevention 
Of Stroke and Dementia, Oxford, United Kingdom

Background and aims: Socioeconomic deprivation is associated with 
an increased risk of stroke. However, there is scant evidence on its impact 
on long-term stroke outcomes. We investigate its impact on mortality, 
functional outcome, quality-of-life (QoL) and quality-adjusted life-expec-
tancy (QALE).
Methods: In a prospective population-based cohort, deprivation (based 
on residential postcode and stratified into quartiles using the national cut-
points for England) was related to 10-year mortality, disability (modified 
Rankin Scale>2), QoL (Euroqol-5Dimensions), and QALE after first-in-
study stroke. Cox, logistic and ordinary least squares regression were 
used to adjust for age, sex, previous comorbidity/disability, risk factors, 
stroke severity, smoking, marital status and years of education.
Results: Among 2,540 strokes (1,299 females), with mean follow-up of 
4.8 (S.D.3.8) years, 582 (23%) had premorbid disability, which was associ-
ated with higher deprivation (Q4 vs Q1, adjusted OR=2.64, 95%CI:1.17-
5.93, p=0.019). After adjustment, increasing deprivation was not 
associated with mortality (p=0.93), but was with post-stroke disability 
(p=0.040), with patents in the most deprived quartile being 2.09 (1.03-
4.24) times more likely to be disabled than the least deprived. After 
adjustment, deprivation was also associated with decreased post-stroke 
health-related QoL (p=0.005) and QALE (p=0.020), with the 4.09 (3.77-
4.42) QALYs in the least deprived quartile reduced by 0.5 (-0.98 to -0.07) 
years in the two most deprived quartiles.
Conclusions: Although deprivation is associated with increased pre-
morbid disability, post-stroke functional outcome, QoL and QALE are 
substantially worse in deprived patients after adjustment for confounders, 
suggesting a causal link with poor outcomes and hence with possible 
potential for intervention.
Disclosure of interest: No
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Clinical outcomes of radiation-induced  
carotid stenosis

Xiao Zhang*1,2, Liqun Jiao1

1Xuanwu Hospital, Capital Medical University, Department of Neurosurgery, 
Beijing, China, 2University of Oxford, Sir william dunn school of pathology, 
Oxford, United Kingdom

Background and aims: Clinical outcomes of radiation-induced carotid 
stenosis are still unclear. Therefore, this study is aimed to evaluate the 
short-term and long-term outcomes after surgery for radiation-induced 
carotid stenosis.
Methods: PubMed, EMBASE, the Cochrane Library and Web of Science 
were searched for relevant RCTs and observational studies which 
reported short- and long- term outcomes after carotid endarterectomy 
(CEA) and carotid angioplasty and stenting (CAS) for carotid stenosis 
induced by radiation. Risk of bias were assessed through different scales 
according to study design. I2 statistic were used to evaluate the heteroge-
neity, and meta-regression and sub-group analysis were performed to 
investigate the source of heterogeneity.
Results: A total of 26 studies with 1002 patients were included. CEA 
was performed in 364 patients and CAS in 638 patients. The estimated 



132 European Stroke Journal 8(2S)

rate of short-term stroke was 0.19% (95% CI=0-0.90%), and the rate of 
long-term stroke was 2.68 % (95% CI=1.19-4.57%). The rate of CNI in 
CEA group was significantly higher than that in CAS group [risk ratio 
(RR)=6.03, 95% CI=1.63-22.22, P=0.007)], however, there was a tendence 
of decreasing year after year. The univariate meta-regression analysis 
showed that the risk of stroke in CAS group were significantly higher than 
CEA group in both short-and long term [incidence rate ratio (IRR) =3.62, 
95% CI=1.21-10.85, P=0.22; IRR=2.95, 95% CI=1.02-8.59, P=0.046), 
respectively].
Conclusions: This study provided the worldwide profile of outcome of 
treatment for radiation-induced carotid stenosis, and also found that CEA 
can yield better results for these patients than CAS.
Disclosure of interest: No
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Risk of cerebrovascular events with intensive  
lipid control among direct oral anticoagulant 
users: A population-based analysis

Bonaventure Ip*1, Terry Yip1, Grace Wong1, Xinyi Leng1, 
Thomas Leung1

1The Chinese University of Hong Kong, Department of Medicine and 
Therapeutics, Sha Tin, Hong Kong

Background and aims: Despite the efficacy in ischemic stroke (IS), 
stringent lipid control with statins maybe associated with increased 
intracerebral hemorrhage (ICH) in the general population. Whether the 
ICH risk is accentuated by direct oral anticoagulant (DOAC) is unclear. 
We aimed to determine the efficacy and safety of intensive lipid control 
among DOAC users on statins.
Methods: We performed a population-based retrospective cohort study 
that included DOAC recipients taking statins from January 2015 to 
December 2020 in Hong Kong. Primary outcome was IS, secondary out-
comes were ICH and all-cause mortality. We correlated study outcomes 
with low-density (LDL-C), high-density (HDL-C) lipoprotein cholesterol 
and statin intensity using multivariable time-dependent marginal struc-
tural Cox models. We performed subgroup analyses for patients with 
atrial fibrillation (AF) and history of IS.
Results: During the 6-year period, 47,687 DOAC recipients received 
statins. LDL-C <1.94mmol/L (aCSHR[95%CI]: 0.8[0.77-0.84], p<0.001) 
and HDL-C >1.0mmol/L (aCSHR[95%CI]: 0.77[0.68-0.87], p<0.001) 
were associated with reduced IS. Very low LDL-C levels were associated 
with ICH (<1.13mmol/L, aCSHR[95%CI]: 1.12(1.01-1.24), p=0.023) and 
death (<1.4mmol/L, aCSHR[95%CI]: 1.04[1.01-1.06], p<0.001). High-
intensity statins were associated reduced IS (aCSHR[95%CI]: 0.79[0.66-
0.94], p=0.009) but not ICH and death. Observations were similar in 
patients with AF (n=45,493) and IS history (n=16,089), except for non-
significant associations between LDL-C and ICH.

Conclusions: A treat-to-target approach of LDL-C 1.94mmol/L by mod-
erate-to-high intensity statins was safe and efficacious in preventing IS 
among DOAC users on statins. As very low LDL-C was associated with 
ICH and death, these patients should receive regular monitoring of lipid 
profiles and medication adjustment if necessary.

Disclosure of interest: No
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EFFECT OF SHORT-TERM EXPOSURE TO 
AIR POLLUTION ON DAILY CARDIO- AND 
CEREBRO-VASCULAR HOSPITALIZATIONS 
IN AREAS WITH A LOW LEVEL OF AIR 
POLLUTION
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States, 8The University of Newcastle, Global Centre for Environmental 
Remediation (GCER) College of Engineering Science and Environment, 
Callaghan, Australia

Background and aims: Evidence regarding short-term effect of air pol-
lution on cardio- and cerebro-vascular hospitalizations in areas with rela-
tively low air pollution levels is limited. Therefore, this study aims to 
examine the effect of short-term exposure to different air pollutants on 
hospital admissions due to cardio- and cerebro-vascular diseases in rural 
and regional Australia with low air pollution.
Methods: The study was conducted in five local Government areas of 
Hunter New England Local Health District (HNE-LHD). Hospitalization 
data from January 2018 to February 2020 (820 days) were accessed from 
the HNE-LHD admitted patients’ dataset. Poisson regression model was 
used to examine the association between the exposure (air pollutants) 
and outcome variables (stroke hospitalizations).
Results: In single pollutant models, SO2 and NO2 significantly increased 
the daily number of cardio and cerebrovascular hospitalizations. The high-
est cumulative effect for SO2 was observed across lag 0-3 days (Incidence 
Rate Ratio, IRR: 1.77; 95% Confidence Interval, CI: 1.18-2.65; p-value: 
0.01), and for NO2, it was across lag 0-2 days (IRR: 1.13; 95% CI: 1.02-
1.25; p-value: 0.02). In contrast, higher O3 was associated with decreased 
cardio- and cerebro-vascular hospitalizations, with the largest effect 
observed at lag 0 (IRR: 0.94; 95% CI: 0.89-0.98; p-value: 0.02). In the 
multi-pollutant model, the effect of NO2 remained significant at lag 0 and 
corresponded to a 21% increase in cardio- and cerebro-vascular hospitali-
sation (95% CI: 1%-44%; p-value = 0.04).
Conclusions: Gaseous air pollutants, particularly NO2, were positively 
associated with increased cardio- and cerebro-vascular hospitalizations 
even at concentrations below the national benchmarks.
Disclosure of interest: No
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SEX DIFFERENCES IN OUTCOMES AFTER 
ENDOVASCULAR TREATMENT OF 
LARGE VESSEL OCCLUSION POSTERIOR 
CIRCULATION STROKE: RESULTS FROM THE 
MR CLEAN REGISTRY
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Jeannette Hofmeijer4, Paul Nederkoorn5, Charles Majoie6, 
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University Medical Center, Neurology, Rotterdam, Netherlands, 10St. Antonius 
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Background and aims: Women with large-vessel occlusion anterior 
circulation stroke have worse outcomes after endovascular treatment 
(EVT) than men. Whether these disparities also exist in large-vessel 
occlusion posterior circulation stroke (PCS) remains uncertain. We 
assessed sex differences in functional, clinical, and radiological outcomes 
in patients with PCS treated with EVT.

Methods: We included consecutive patients with PCS from the MR 
CLEAN Registry (2014–2018) who received EVT. Primary outcome was 
the score on the modified Rankin Scale (mRS) at 90-days assessed with 
both multivariable ordinal and logistic regression analyses. Secondary out-
comes included NIHSS at 24-48h after EVT, complication rates and suc-
cessful reperfusion (eTICI 2B-3) grades analysed with multivariable 
logistic and linear regression analyses.
Results: We included 264 patients (42% women). Compared with men, 
women were older (median age: 68 versus 63 years), more often had 
prestroke disability (mRS⩾1: 37% versus 30%) and less often received IV 
thrombolysis (45% versus 56%). Clinical outcomes were similar between 
sexes (median mRS score 4 in women versus 5 in men, adjusted common 
OR 0.78 [95%CI 0.46-1.30]; favourable outcome [mRS⩽3] 50% versus 
43%, adjusted OR 1.44 [95%CI 0.78-2.66]; mortality 32% versus 29%, 
adjusted OR 1.10 [95%CI 0.57-2.16]). In addition, NIHSS at 24-48h, com-
plication rates and successful reperfusion grades did not differ between 
men and women.
Conclusions: Unlike in anterior circulation stroke, female sex is not 
associated with worse outcomes after EVT in posterior circulation stroke 
despite higher age, more frequent prestroke disability and less frequent 
treatment with IV thrombolysis in women.
Disclosure of interest: No
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EVALUATION OF AN ARTIFICIAL 
INTELLIGENCE (AI) ENHANCED 
APPLICATION FOR HYPERACUTE STROKE 
USING CLINICAL SIMULATION

Cameron Brown*1,2, Keith Muir1,2

1University of Glasgow, Imaging Centre of Excellence, Glasgow, United 
Kingdom, 2NHS Greater Glasgow and Clyde, Queen Elizabeth University 
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Background and aims: Shorter door-to-needle time (DNT) improves 
thrombolysis outcomes in acute ischaemic stroke. We describe simula-
tion-based evaluation of an AI application which uses natural language 
processing of electronic health records (EHR) and image preparation to 
aid clinical review. We aimed to determine effects on DNT.
Methods: We undertook a prospective randomised study in a clinical 
simulation environment. 6 cases were selected from a cohort of acute 
stroke presentations to represent various scenarios (wake-up, frailty 
etc.), while maintaining comparable complexity with each other (though 
considering factors influencing decision-making (DeBrun,2018)).
Sessions involved 6 simulations in random order, beginning with pre-alert 
and ending with thrombolysis decision. Simulations included 2 teams 
(local doctor and/or nurse; and remote senior medical decision-maker), 
each randomly assigned either hospital standard or AI-enhanced software 
access for review.
DNT determined from video recordings was adjusted for simulation arte-
facts (e.g. shortened patient transfers). Participants completed question-
naires post-session. Ethical approval was not required.
We determined the effect of software variation on DNT using linear 
mixed modelling (LMM), adjusting for case order and group.
Results: 41 participants completed 51 simulations (average per-partici-
pant 2.8(2-3), average team size 2.8(2-3)). The combination of local and 
remote AI software access significantly reduced DNT(p<0.05)(fig.1).
82% of participants preferred AI-enhanced software. System usability 
score was 72 /100(95%CI:68-76).
Conclusions: In a clinical simulation environment, AI-enhanced software 
to assist EHR and imaging review of potential thrombolysis case reduced 
DNT and had high clinician acceptability, compared with standard sys-
tems. A clinical simulation environment may be suitable to evaluate novel 
workflow-enhancement technology.
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EFFECTIVENESS OF A TELEHEALTH-BASED 
BEHAVIORAL LIFESTYLE PROGRAM FOR 
HYPERTENSION CONTROL IN AFRICAN 
AMERICANS: RESULTS FROM HEALS MED-
TECH RANDOMIZED CONTROLLED STUDY

Sunita Dodani Dodani*1, Amanda Clarke1, Ismail EL Moudden 
EL Moudden1

1Eastern Virginia Medical School, EVMS-Sentara Healthcare Analytics and 
Delivery Science Institute, Norfolk, United States

Background and aims: Hypertension (HTN) is a major risk factor for 
stroke, and higher among African Americans (AAs). The one-year HEALS 
Med-Tech (HMT) behavioral lifestyle program provided significant solu-
tions to address HTN-related disparities in AAs. Presented are findings 
from one-year HMT program on HTN control and improvement in DASH 
diet and exercise in AAs.
Methods: This is a randomized control trial implemented in primary care 
clinic setting. HMT includes a) HEALS (Healthy Eating and Living 
Spiritually),12-month behavioral lifestyle program; b) Med-component, 

provides HTN management through medications and social support; and 
c) Tech-component, provides interactive telehealth by mobile phone. 
Primary outcomes are changes in blood pressure. Mixed Model for 
repeated measures was performed to examine effects of intervention on 
outcomes.
Results: 61 participants (50 females; 11 males) enrolled and randomized 
to either HMT or standard care (Control). Participants’ mean age is 63 
years with family history of heart disease, CVD, and diabetes. At baseline, 
the SBP was 139.52 mmHg and 146 mmHg for HMT and Control groups, 
respectively. The SBP was significantly reduced after 1 year (p=0.0134) in 
HMT group.
Conclusions: HMT intervention proves effective in significantly reducing 
SBP after one year, further fostering the acceptability of behavior change 
interventions among marginalized AAs. The fluctuation of DBP reduction 
can be attributed to several limitations, like COVID-19 fatigue, reversal of 
behavior modification due to the length of the study, and other co-mor-
bidities. The results suggest the need for studies of longer duration to 
address social determinants for the programs to be sustainable.
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REAL WORLD DATA IN MECHANICAL 
THROMBECTOMY – WHOM ARE WE LOOSING 
TO FOLLOW-UP?

Marianne Hahn*1, Sonja Gröschel1, Klaus Gröschel1,  
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Background and aims: Missing outcome data (MOD) is common in 
trial and registry data and a potential bias when drawing conclusion from 
this data. Identifying factors associated with MOD may help to increase 
follow-up rates within clinical studies and assess the need for imputation 
strategies. We aim to investigate MOD in a multicentric, prospective reg-
istry study of routine-care mechanical thrombectomy (MT) in large vessel 
occlusion ischemic stroke.
Methods: 13.082 patients enrolled in the German Stroke Registry 
Endovascular Treatment (GSR-ET) from May 2015-December 2021 were 
analyzed with regard to MOD (mRS at 90-day follow-up). Univariate logis-
tic regression analyses were performed to identify factors associated with 
MOD in patients that were well documented with regard to basic patient, 
stroke and treatment characteristics (age, sex, admission NIHSS, intrave-
nous thrombolysis, post-MT-TICI) and clinically followed-up until dis-
charge (mRS).
Results: We report 19.7% (2,580/13,082) of patients with MOD at 90-day 
follow-up. 1,706 (66.1%) were well documented until discharge from treat-
ing hospital. Factors associated with MOD at 90-day follow-up were higher 
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premorbid disability (mRS 3-5, OR[95%CI]: 3.865 [3.408-4.383], p<0.001), 
absence of bridging intravenous thrombolysis (OR[95%CI]: 0.786 [0.707-
0.873], p<0.001), higher stroke severity displayed by higher NIHSS on 
admission OR[95%CI]: 1.012 [1.004-1.019], p=0.002) and discharge mRS 
3-5 (OR[95%CI]: 1.218 [1.089-1.362], p<0.001) and discharge to institu-
tional care or hospial (OR[95%CI]: 1.754 [1.558-1.976], p<0.001).
Conclusions: MOD in routine care registry data of MT is not random. 
Especially in case of higher pre- and post-stroke disability and discharge to 
hospital or institutional care, increased efforts to perform clinical follow-
up are needed.
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SEX DIFFERENCES IN RISK FACTORS AND 
OUTCOMES FOR STROKE IN ULAANBAATAR, 
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Background and aims: Limited data exist of sex and gender disparities 
in risk factors and clinical outcome after stroke in low-resource settings.
Methods: Population-based study of stroke in adult (age ⩾16 years) resi-
dents of 6 urban districts of Ulaanbaatar, Mongolia between 1 January 
2019 and 31 December 2020. Data were collected on socio-demography, 
medical history, hospital management, and outcomes of functional recov-
ery (modified Rankin scale) and HRQoL (EuroQol EQ-5D-3L) assessed at 
90 days. Multivariate logistic regression and linear regression were used to 
explore associations between sex and outcomes.
Results: 2260/2962 (76.3%) patients (mean age 58.4±12.8, female 40%) 
were admitted to hospital. Females were older, less likely to have hyper-
tension, smoke or consume alcohol but were more likely to have suba-
rachnoid haemorrhage than males. There were no significant sex 
differences in blood pressure and stroke severity at admission. However, 
males had a longer time from stroke onset to first CT versus females 
(median 12.0 vs. 8.0 hrs). There were no significant differences between 
females vs. males on death or dependency (adjusted OR 0.79, 95%CI 
0.61-1.01), unfavourable shift of mRS (0.82 [0.68-1.00]) and EQ-5D utility 
index (coefficient 0.007, -0.017-0.031) at 90 days.
Conclusions: Females with stroke in Mongolia were older but have 
fewer risk factors than males. There were no sex differences in functional 
recovery and HRQoL after stroke.
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INTERHOSPITAL TRANSFER FOR 
ENDOVASCULAR STROKE TREATMENT IN 
CANADA: RESULTS FROM THE OPTIMISE 
REGISTRY
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4Ottawa Hospital Research Institute and University of Ottawa, Division of 
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Health and Epidemiology, Halifax, Canada, 6Dalhousie University, Department 
of Radiology, Halifax, Canada, 7University of Toronto, Department of 
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Background and aims: Interhospital transfer of patients with a large 
vessel occlusion (LVO) for endovascular thrombectomy (EVT) has been 
associated with treatment delays.
Methods: We analysed data from Optimizing Patient Treatment In Major 
Ischemic Stroke with EVT (OPTIMISE), a quality improvement registry to 
support EVT implementation in Canada. We assessed differences in base-
line characteristics, time metrics and procedural outcomes between 
patients with LVO transferred for EVT and those directly admitted to an 
EVT-capable center.
Results: Between 1/1/2018 and 31/12/2021 a total of 6,083 patients 
received EVT in 20 participating centres (median age 73 years, 50% 
women, 50% treated with IV thrombolysis). Patients transferred for EVT 
(n=3,376) had lower rates of M2 occlusion (22% vs. 27%) and higher rates 
of basilar occlusion (9% vs. 5%) compared to those directly admitted to 
an EVT-capable centre (n=3,373). Door-to-needle times were shorter in 
patients receiving IV thrombolysis prior to transfer compared to those 
presenting directly to an EVT centre (32 vs. 36 minutes). Patients trans-
ferred for EVT had shorter door-to-groin puncture times (37 vs. 85 min-
utes) but longer last seen normal-to-groin puncture times (322 vs. 181 
minutes) compared to those admitted directly to an EVT-capable centre. 
Groin puncture-to-reperfusion times, successful reperfusion rates (85% 
vs. 86%) or adverse periprocedural events were similar between the two 
groups.
Conclusions: Patients transferred for EVT experience significant delays 
from the time they were last seen normal to the initiation of EVT. The 
time to EVT was minimized through more rapid door-to-puncture. 
Improving door-to-puncture time for all patients is required.
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Strokes in Bishkek, Kyrgyz Republic between 
2004 and 2019

Mirgul Yrysova*1
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Background and aims: The epidemiology of stroke, like any other non-
communicable disorder, changes over time. This retrospective study was 
designed to describe the long-term dynamics (2004–2019) of the stroke 
morbidity, mortality rates in Bishkek by age and gender using the Stroke 
Registry data.
Methods: During the analyzed period, 23,299 cases of stroke were reg-
istered, including 15,965 cases of ischemic stroke (IS), 4,975 cases of hem-
orrhagic stroke (HS), and 2,359 cases of cryptogenic strokes.
Results: For 15 years the frequency of IS (4.0%) have declined moder-
ately, in HS (9.0%) and cryptogenic strokes (26.0%) significantly. Mortality 
decreased in all strokes (IS-13.0%, HS 13.6%), especially in cryptogenic 
ones (37.7%) compared to 2004.
Analysis by age showed that the incidence of IS increased from 2.5% (<40 
years) to 51.0% (>70 years). Mortality from IS also increased by 2.3-4 
times for each ten-year age period. The incidence of IS in age group >70 
years is higher in women (32.7%) than in men (18.3%) (p<0.002). Also, 
HS deaths rate in women (47.3%) is 2 times higher than in men (23.5%) 
(p<0.05).
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Conclusions: Morbidity and mortality rates from all types of stroke in 
Bishkek have decreased over the years. IS are observed in more than half 
of the cases in people over 70 years. High morbidity and mortality rates 
from IS and HS prevail in females over 70 compared to the males perhaps 
due to the predominance of the number of women at this age.
Disclosure of interest: No
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Real world evidence of the efficacy of Mechanical 
thrombectomy in the UK: Results from 
nationwide stroke registry and comparison with 
the HERMES metanalysis

Youssef Hbid*1, Mohammad Yadegarfar1, Kaili Stanley1,  
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Background and aims: Randomized controlled trials (RCTs) have 
shown mechanical thrombectomy (MT) a highly effective and safe treat-
ment in experienced centres. We report MT outcomes from the UK 
national registry in comparison with meta-analysis from the HERMES 
collaboration.
Methods: Data were extracted from the Sentinel Stroke National Audit 
Programme (SSNAP) from all 26 UK centres providing MT for patients 
admitted between 1st April 2016 and 29 June 2022. SSNAP is the nation-
wide acute stroke registry for England, Wales and Northern Ireland with 
a case ascertainment of approx. 95%.
Results: 540,682 patients were recorded in SSNAP, of which 8,381 were 
treated with MT (1.5%). Compared to HERMES, the UK population were 
older (mean age 68 years (SD 14.7) vs 66 (13.2)) with lower rates of atrial 
fibrillation (21% vs 33%) and hypertension (47% vs 56%), and similar 
NIHSS scores at arrival (median 17 [11-21] vs 17 [14-20]), all p <0.001). 
Despite lower rates of bridging therapy with alteplase (55% vs 83%, p 
<0.001) and longer times from onset to reperfusion (322 minutes [242-
473] vs 285 [210-362]), we observed similar rates of NIHSS 0-2 at 24h 
(21% vs 21, p=0.96) and mortality at discharge (SSNAP) vs 90-day 
(HERMES) (16% vs 15%, p=0.48). 80% vs 70.5% (p<0.001) had a modified 
Thrombolysis in Cerebral Infarction (mTICI) score of 2b or 3.
Conclusions: Despite some differences in the population, efficacy data 
across the UK were comparable to those reported in the HERMES meta-
nalysis. Real-world implementation of MT is delivering similar efficacy to 
the definitive RCTs.
Disclosure of interest: Yes

1601

LOCAL IN-HOSPITAL WORKFLOWS  
IMPACT DRIP-AND-SHIP PATIENT 
OUTCOMES - A SECONDARY ANALYSIS  
OF THE RACECAT TRIAL
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Background and aims: The RACECAT trial did not find differences 
between initial transfer to a local stroke center (Local-SC) vs a thrombec-
tomy-capable center in patients with suspected acute ischemic stroke 
(AIS) due to large vessel occlusion (LVO). We aim to compare patient 
outcomes according to their geographically assigned Local-SC: tele-stroke 
vs primary stroke centers (PSC).
Methods: Post-hoc secondary analysis of RACECAT trial. Primary out-
come was shift in 90-day mRS in AIS patients (mITT in RACECAT) in a 
multivariate analysis. Secondary outcomes were calculated in LVO and all 
patients (ITT). We compared treatment rates, time metrics and their 
impact on outcome.
Results: We included 1367 patients, from geographical regions covered 
by Tele-Stroke (n=391, 28.6%) or PSC (n=976, 71.4%). Qualifying event 
was AIS in 903 (66.1%) patients (LVO: 635 [46.5%]). In tele-stroke regions, 
mothership transfer protocol favored better outcomes in AIS (aOR 
1.43[0.93-2.32], pi=0.076) and LVO populations (aOR 1.69[0.95-3.00], 
pi=0.037), whereas no differences were found in the ITT population 
(pi=0.383) (figure 1).
Tele-stroke vs. PSC did not differ in iv-thrombolysis (59.7% vs. 62.4%; 
p=0.592) or EVT rates (65.5% vs. 56.9%; p=0.164). Door-to-needle times 
were longer in tele-stroke centers (47[35-58] min vs. 30 [22-42] min, 
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p<0.001) but randomization-to-puncture times were similar (188 [155-
247] vs. 201 [173-237]; p=0.366) (figure 2). Door-to-needle time was an 
independent predictor of outcome in AIS (p=0.037) and LVO (p=0.018).
Conclusions: Longer local in-hospital metrics could impact outcomes of 
AIS patients, especially in those with LVO. Workflows in Tele-stroke cent-
ers should be optimized to achieve better outcomes under drip-and-ship 
protocols.
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Background and aims: Respiratory infections such as influenza 
increases risk of acute ischemic stroke (AIS) and myocardial infarction 
(MI). We examined rates of hospital readmission related to major adverse 
cardiovascular event (MACE) following SARS-CoV-2 in 2020 in the 
Nationwide Readmissions Database (NRD).
Methods: Using the 2020 NRD, we identified adults admitted with labo-
ratory confirmation of SARS-CoV-2 as the principal diagnosis. After 
excluding patients with MACE during their initial admission, we examined 
rates of 90-day readmissions due to AIS, MI or all MACEs (ICD CM codes 
in the first 3 positions) following SARS-CoV-2 in comparison to patients 
discharged with influenza in 2020 and 2019 using logistic regression.
Results: 456,928/517,738 (88.3%) patients with SARS-CoV-2 in 2020, 
38,176/38,787 (98.4%) with influenza in 2020 and 49,033/49,676 (98.7%) 
with influenza in 2019 survived their admission. There were higher rates 
of AIS (0.14% vs. 0.05%, P<0.001) and MACE (3.67 vs. 1.78, p<0.001) 
during SARS-CoV-2 admissions but no significant differences in MI (0.78% 
vs. 0.75%, p=0.287). Figure 1 shows rates of readmissions related to MI, 
AIS and MACE events following SARS-CoV-2 vs. influenza. After adjusting 
for age, sex, income, insurance, rural vs. urban location, patients dis-
charged alive following SARS-CoV-2 had lower 90-day readmissions for 
AIS (OR 0.62, 95%CI 0.53-0.73), MI (OR 0.63, 95%CI 0.55-0.72) and 
MACE (OR 0.78, 95%CI 0.72-0.84).

Conclusions: In the US in 2020, 90-days MACE-related readmissions 
following SARS-CoV-2 were lower than following influenza.
Disclosure of interest: No
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Background and aims: Stroke patients with Atrial Fibrillation (AF) are 
at higher risk of stroke recurrence. Anticoagulants (OAC) play an essen-
tial role, however other factors may increase the risk of further strokes.
We evaluated a cohort of patients with AF and stroke to grade each risk 
factors of stroke recurrence.
Methods: We performed a retrospective analysis of a population-based 
dataset of stroke patients from 88 hospitals in Catalonia. Stroke recur-
rence was deemed as an episode of focal symptoms compatible with 
stroke beyond 7 days from the index stroke. Cox regression model was 
employed to ascertain main predictors of stroke recurrence. Socio-
demographic data, previous diseases, preventive treatment, lab test and 
admission to emergency (AER) previously to the index stroke were 
assessed.
Results: 17082 patients were followed up for a median of 720 days (IQR: 
237, 1295 days). 9513 patients received OAC at least once along their 
follow up (Group A), whereas 7569 patients did not receive OAC during 
the period (Group B). Group A was associated with a 3.45% absolute risk 
reduction of recurrent stroke at 2 years (Figure 1). Main variables related 
to stroke recurrence were similar in both groups: previous AER (Group 
A HR 0.041) vs. (Group B HR 0.034); lipid disorder (Group A HR 0.031) 
vs. (Group B HR 0.031) and HBP (Group A HR 0.029) vs. Group B HR 
0.031). (Figure 2)
Conclusions: Optimizing stroke secondary prevention in AF patients 
requires a more comprehensive and intensive vascular risk factor control
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review and meta-analysis to define safety and efficacy of emergent carotid 
stenting for tandem occlusions.
Methods: Protocol was registered with PROSPERO (CRD42021279218). 
MEDLINE, EMBASE and Scopus were searched from 1/1/04 to 1/10/21 
for studies comparing eCAS vs no-stenting approach in cases of stroke 
due to tandem occlusion. Primary outcome was good functional outcome 
(90 days mRS 0-2); secondary outcomes were sICH, recurrent stroke, 
successful recanalization (TICI 2B-3), and embolization in new territories. 
Meta-analysis was performed using the Mantel-Haenszel method and 
random-effect modeling
Results: Data from 38 studies were pooled. eCAS was associated with 
higher rates of good functional outcome vs no-stenting (OR=1.14, 95%CI 
1.14-1.91). eCAS carried a marginal increase in sICH risk (OR=2.14, 
95%CI 0.93-4.89), and a higher chance of successful recanalization 
(OR=2.38, 95%CI 1.55-3.67).
Conclusions: eCAS carries a higher rate of good functional outcome 
compared to no-stenting approach in patients with acute ischemic stroke 
due to tandem occlusion, with a marginal increase in sICH risk.
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Background and aims: Data on the association between blood pres-
sure variability (BPV) after endovascular thrombectomy (EVT) for acute 
ischemic stroke (AIS) and outcomes are limited. We sought to identify 
whether BPV was associated with key outcomes after EVT for AIS.
Methods: We combined individual patient-level data from 5 studies of 
patients with AIS who underwent EVT and provided individual BP meas-
urements after the end of the procedure. BPV was estimated as either 

Figure 2.
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Emergent carotid stenting for acute ischemic 
stroke due to tandem occlusion: a meta-analysis
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Background and aims: Optimal management of tandem occlusions is 
still controversial. In particular, the impact of hyperacute stenting is still 
unclear, with hemorrhagic risk tied to antiplatelets administered to guar-
antee stent patency still to be defined. Here we provide a systematic 
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systolic blood pressure (SBP) standard deviation (SD) or coefficient of 
variation (CV) over 24 hours post-EVT. We used a logistic mixed-effects 
model to estimate the association between tertiles of BPV and outcomes 
of 90-day disability (modified Rankin Score>2), and 90-day mortality, 
symptomatic intracranial hemorrhage (SICH), adjusting for age, sex, 
stroke severity, co-morbidities, TICI 2b or higher recanalization, and 
mean SBP.
Results: There were 4,106 total patients with AIS included in the analy-
sis. After adjustment, the highest tertile of SBP SD was associated with 
higher 3-month disability (OR=1.40, 95%CI: 1.13-1.73), but not 3-month 
mortality (OR=1.14, 95%CI: 0.97-1.61) or SICH (OR=1.19, 95%CI: 0.76-
1.86). The highest tertile of CV was associated with higher 3-month dis-
ability (OR=1.36, 95%CI: 1.10-1.67; Figure), and mortality (OR=1.35, 
95%CI: 1.06-1.74), but not SICH (OR=1.15, 95%CI: 0.75-1.77).
Conclusions: BPV after EVT appears to be associated with worse out-
comes, independently of mean blood pressure levels. BPV in the first 24 
hours may be a novel target to improve outcomes after EVT for AIS.
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Background and aims: Lipoprotein(a) [Lp(a)] inhibits fibrinolysis in 
vitro. Intravenous thrombolysis (IVT) with rtPA improves outcomes in 
patients with acute ischemic stroke (AIS) by promoting fibrinolysis. We 
investigated whether serum Lp(a) modifies the effect of rtPA on func-
tional outcome in patients with AIS.
Methods: We used data from 2 independent prospective multicenter 
cohort-studies (CoRisk, BIOSIGNAL), in which Lp(a) was measured 
within 24 hours after AIS onset. The effect of IVT on the primary out-
come (poor functional outcome at 90 days [mRS of 3-6]) was examined 
using logistic regression. We examined the impact of Lp(a) on the effect 
of IVT on functional outcome with interaction analyses.
Results: Of 2,472 patients, 796 (32.2%) received IVT (Table 1). Patients 
treated with IVT were clinically more severely affected than those not 
treated with IVT (admission NIHSS [median]: 8 vs. 4, p=<0.001). Lp(a) 
levels were comparable between both groups, as was the proportion of 
those pre-treated with lipid-lowering drugs. The beneficial effect of IVT 
on 90-day functional outcome was confirmed (aOR: 0.71, 95%CI 0.53-
0.94, p=0.02; Table 2). Interaction analysis showed that the beneficial 
effect of IVT was significantly attenuated with increasing Lp(a) levels  
(pinteraction=0.002). After adjustment for confounders, no significant effect 
modification of IVT by Lp(a) was detected (Figure 1).
Conclusions: Increasing Lp(a) levels were associated with an attenuated 
beneficial effect of IVT. After adjustment for confounders, effect modifica-
tion of Lp(a) was not statistically significant. Our findings do not suggest 
a clinically meaningful reduction of the favourable effect of IVT through 
Lp(a).
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Background and aims: We hypothesized, that there is no treatment 
effect heterogeneity of intravenous alteplase (IVT) plus mechanical 
thrombectomy (MT) compared to MT alone in different stroke subtypes 
of patients with large vessel occlusions.
Methods: We analyzed data from the SWIFT-DIRECT trial ClinicalTrials.
gov.Identifier:NCT03192332). The effect of allocation to IVT+MT vs. MT 
alone by stroke aetiology (intra-/extracranial large artery atherosclerosis, 
cardioembolism, others) was analyzed in regression models. In the pri-
mary analysis, cardioembolism was included in the other aetiology group, 
in the secondary analysis, all three groups were analyzed individually. The 
primary outcome was functional independence (mRS 0-2) at 90 days. 
Secondary outcomes included mortality, successful recanalization (cs-
TICI 2bc-3), first pass recanalization (cs-TICI 2c-3), and any intracranial 
haemorrhage at 24 hours.
Results: We included 408 patients, 68/16.7% with large artery athero-
sclerosis, 155/38.0% with cardioembolism and 185/45.3% with other 
aetiology. Overall, there was no significant interaction between stroke 
subtypes and treatment assignment regarding successful post-MT reca-
nalization, functional outcome and any intracranial haemorrhage. Other 
aetiology modified the effect of MT+IVT on successful first pass reca-
nalization in the primary (aOR 4.61,95%CI:1.51-14.1) and secondary 
(aOR 5.50,95%CI:1.67-18.2) analysis, respectively. Other aetiology 
tended to increase the odds for mortality at 90 days in the primary 
(aOR 3.15,95%CI:0.99-10.1) and secondary analysis (aOR 4.77,95% 
CI:1.45-15.72).
Conclusions: We found no significant interaction between stroke sub-
types and treatment assignment. Considering its low power, clinically 
important effects could have been missed. Treatment effect heterogene-
ity of IVT+MT vs. MT alone according to stroke subtypes should be fur-
ther analyzed in individual patient meta-analysis of comparable trials.
Disclosure of interest: No
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Bridging thrombolysis versus mechanical 
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large vessel occlusions: a post-hoc analysis of the 
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Background and aims: In-stent thrombosis within the first 24 hours 
after acute carotid artery stenting (CAS) during mechanical thrombec-
tomy (MT) is associated with worse prognosis. The optimal antiplatelet 
strategy to maintain the stent patency is yet to be elucidated. We investi-
gated the efficacy of intravenous tirofiban against intravenous aspirin in 
patients undergoing acute CAS.
Methods: We conducted a retrospective single-center analysis of 
patients with AIS secondary to atherosclerotic carotid artery severe ste-
nosis or occlusion treated by MT with acute CAS between 2017 and 
2022. Patients were analyzed according to first-line antiplatelet drug 
received (intravenous aspirin vs intravenous tirofiban). Primary efficacy 
outcome was in-stent thrombosis rate within 24 hours assessed by 
carotid ultrasound and primary safety outcome was rate of symptomatic 
intracranial hemorrhage (SICH).
Results: Of 236 patients analyzed, 196 received intravenous-aspirin and 
40 intravenous-tirofiban. The median of age was 68 (IQ=60-77) and 
median NIHSS was 18 (IQ-12-24). Tirofiban group had higher ASPECTS 
score [9(IQ=8-10) vs 8(IQ=7-10),p=0.01]. Tandem lesions (concomitant 
terminal ICA, M1, M2 occlusion) was observed in 70% in tirofiban group 
and 84.1% in aspirin group (p=0.19). The in-stent thrombosis rate was 
lower with iv-tirofiban [0% vs 7.1%, (IC95%=3.5-10.7),p<0.001], with 
similar rates of SICH (5% vs 10.2%)[OR=0.29(IC95%=0.04-2.27),p=0.24]. 
Good functional outcome (mRS⩽2) was similar (50% vs 57.4%) 
[OR=1.12(IC95%=0.47-2.67),p=0.8].
Conclusions: In our cohort, the proportion of in-stent thrombosis was 
significantly lower in patients treated with tirofiban as first line antiplatelet 
therapy, with similar rates of SICH and functional outcome. Prospective 
randomized clinical trials are needed to confirm our result.
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ENDOVASCULAR THROMBECTOMY IN 
PATIENTS PRESENTING WITH LARGE VESSEL 
OCCLUSION VERY LATE FROM TIME LAST 
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Background and aims: It is unclear if endovascular thrombectomy 
(EVT) is safe and effective in patients presenting with large vessel occlu-
sions (LVOs) very late from time last seen well (LSW). We aimed to build 
solid evidence by pooling the available published data.
Methods: We searched relevant electronic databases from EVT incep-
tion to January 2023. Data was then extracted from relevant studies and 
single arm meta-analysis was conducted for EVT >16 and >24 hours.
Results: Nine studies were included with 496 patients undergoing very 
late EVT. For patients undergoing EVT>16 hours from LSW, pooled anal-
ysis showed that 163 out of 496 achieved functional independence (modi-
fied Rankin Scale (mRS) score, 0–2: 0.381[95% CI, 0.267–0.446]) at 90 
days. Symptomatic intracranial hemorrhage (sICH) was recorded in 36 
out of 476 (0.064 [95% CI, 0.042–0.085]) while mortality was recorded in 
116 out of 476 (0.229 [95% CI, 0.157–0.300]) at 90 days. For patients 
undergoing EVT>24 hours, pooled analysis showed that 143 out of 454 
achieved functional independence (mRS score, 0–2: 0.331[95% CI, 0.238–
0.425]) at 90 days. Similarly, sICH was recorded in 33 out of 432 (0.065 
[95% CI, 0.042–0.088]) while mortality was recorded in 110 out of 454 
(0.222 [95% CI, 0.149–0.295]) at 90 days.
Conclusions: EVT appears to be effective for patients presenting with 
LVOs very late either >16 or >24 hours from LSW. Notably, the sICH 
rates were numerically higher than in earlier time window. Further pro-
spective comparative studies are needed to confirm these results.
Disclosure of interest: No
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ENDOVASCULAR TREATMENT IN ACUTE 
LARGE VESSEL OCCLUSION DUE TO 
INTRACRANIAL ATHEROSCLEROSIS
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Background and aims: We wanted to evaluate the percentage of acute 
thrombectomies due to intracranial atherosclerosis (ICA) in our setting 
and the clinical, procedural, and prognostic variables in those patients, 
compared to other etiologies
Methods: Prospective registry of patients treated with endovascular 
therapy in the acute phase in NORDICTUS registry (Spain), from 1/1/18 
to 5/1/22. Baseline, procedural, and prognostic variables were compared 
between the following etiological groups: ICA, extracranial atherosclero-
sis (ECA), and other etiologies (OE).
Results: We included 4574 patients treated with thrombectomy: 225 
ICA, 531 ECA and 3818 OE. Patients with atherothrombotic etiology 
(ICA and ECA) were significantly younger and more frequently male, with 
more smoking, alcohol consumption, diabetes and dyslipidemia compared 
to OE. In ICA, baseline NIHSS was significantly lower and basal glycaemia 
and triglycerides were higher than in other groups. Posterior stroke and 
absence of hyperdense vessel sign was more frequent in ICA. The use of 
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general anesthesia, number of passes and procedure time were higher in 
ICA, with lower final TICI 2b/3. Stent was implanted in the acute phase in 
18.4% of ICA and in 52.3% of ECA.There were no differences in in-hos-
pital mortality or symptomatic intracranial hemorrhage. In multivariate 
analysis ICAS was an independent predictor of functional outcome at 3m, 
OR 0.58 [0.40-0.85]
Conclusions: In 4.8% of thrombectomies, occlusion was due to ICA and 
was associated with a greater complexity of the endovascular procedure 
and worse functional outcome at three months
Disclosure of interest: No
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EARLY RECANALIZATION AMONG PATIENTS 
UNDERGOING BRIDGING THERAPY  
WITH TENECTEPLASE OR ALTEPLASE :  
A PROPENSITY MATCHED ANALYSIS
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Background and aims: Intravenous alteplase or tenecteplase prior to 
thrombectomy is the recommended treatment for ischemic stroke with 
large-vessel occlusion (LVOS). Data are discordant on whether these 
thrombolytics differ in terms of early recanalization (ER) before thrombec-
tomy, and the potential influence of ER predictors such as time elapsed 
between IVT and ER evaluation (IVT-to-EReval), occlusion site and throm-
bus length.
Methods: We compared ER rates after IVT with tenecteplase or 
alteplase in anterior circulation LVOS patients in propensity scores 
matched and weighted analyses from the PREDICT-RECANAL (alteplase) 
and TETRIS (tenecteplase) French multicenter registries.
ER was defined as a modified thrombolysis in cerebral infarction (mTICI) 
score 2b-3 on the first angiographic run, or an arterial occlusive lesion 
(AOL) score 3 on computed tomography angiogram.
Results: Among 1865 patients, 1086 were matched (mean age 70 years, 
median NIHSS score 16, median onset-to-IVT and IVT-to-EReval times: 144 
and 87 minutes). ER incidence was 18.6% after tenecteplase and 18.1% 
after alteplase (aOR 1.04; 95%CI 0.76–1.42; p=0.81). There was no inter-
action between thrombolytic and ER rates according to IVT-to-EReval time 
(pinteraction=0.64), occlusion site (pinteraction =0.57) and susceptibility–vessel 
sign length (pinteraction =0.15). In a propensity-weighted analysis among 
patients with IVT-to-EReval time ⩽ 30 minutes (n=144), ER rates were 
22.0% after tenecteplase and 5.3% after alteplase (aOR 4.68; 1.93-11.34; 
p<0.001).
Conclusions: Both thrombolytics achieved ER in a fifth of LVOS patients, 
with no interaction found among known predictors of ER. However, ER 
was four times more likely with tenecteplase, when evaluated within 30 
minutes after IVT.
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ONGOING INTRAVENOUS THROMBOLYSIS 
AT FLOW RESTORATION IMPROVES BOTH 
CLINICAL AND ANGIOGRAPHIC OUTCOME 
IN ACUTE ISCHEMIC STROKE PATIENTS: 
AN ANALYSIS OF THE GERMAN STROKE 
REGISTRY-ENDOVASCULAR TREATMENT 
(GSR-ET)
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Background and aims: We hypothesized, that in acute ischemic stroke 
patients treated with endovascular therapy (ET), ongoing intravenous 
thrombolysis (IVT) at flow restoration (FLR) is associated with both 
improved functional and angiographic outcome and has beneficial impact 
on ET-related technical parameters.
Methods: Patients from the GSR-ET, registered between 06/2015 and 
12/2021 were analyzed. Primary outcomes were good clinical outcome 
(mRS 0-2 or back to base line after three months) and good angiographic 
outcome (modified Thrombolysis In Cerebral Infarction [mTICI] score of 
2b-3). Secondary parameters were ET duration, periinterventional com-
plications and first pass thrombectomy. Baseline characteristics of patients 
with and without ongoing IVT at FLR were compared in univariate analy-
sis. Associations of ongoing IVT at FLR with outcome parameters were 
determined using multivariate logistic regression models.
Results: Out of 2028 patients considered for analysis 349 (12.3%) had 
ongoing IVT at FLR, while 2479 (87.7%) did not. Ongoing IVT at FLR was 
associated with good clinical outcome (Odds ratio [OR] 1.50; 95% 
Confidence interval [CI] 1.07-2.11; p<0.05) and good angiographic out-
come (OR 2.70; 95%CI 1.08-6.75; p<0.05), when adjusted for time inter-
vals. Ongoing IVT at FLR predicted for reduced ET duration (ß=-24.97; 
95%CI -35.19-(-14.75); p<0.05), first pass thrombectomy (OR 2.00; 
95%CI 1.49-2.70; p<0.05) and less periinterventional complications (OR 
0.62; 95%CI 0.42-0.92; p<0.05).
Conclusions: Our results suggest a beneficial impact of ongoing IVT at 
FLR on both functional and angiographic outcome in anterior circulation 
LVO stroke patients. Furthermore, ongoing IVT may ease first pass 
thrombectomy, speed up ET and reduce periinterventional complications.
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Background and aims: During EVT, the balance in the collateral supply 
can be altered by the presence of catheters. We aimed to study the 
impact of catheter positioning on flow diversion during EVT.



Abstracts 143

Methods: We quantified the flow diversion effect secondary to arterial 
occlusions in an in vitro model which was connected in a flow-loop setup 
with a saline reservoir and a pump supplying pulsatile flow. Clot analogs 
were embolized to the MCA-M1 or M2. The same model with a clamped 
AComA was used to simulate poor collaterals scenario.
A pressure transducer was introduced in the distal ACA and an ultra-
sound flow sensor was placed at the vessel of interest. Flow rates and 
pressures were evaluated according to catheter location: baseline (1) 
before and (2) after the occlusion; (3) 8F guiding catheter at the ICA bulb; 
(4) at the cavernous segment; (5) at the cavernous segment and 0.071” 
distal access catheter at proximal M1; (6) 8F balloon guide catheter 
inflated.
Results: Collateral blood flow measured at distal ACA (M1-MCA occlu-
sion, figure 1) and M2-MCA (M2-MCA occlusion figure 2) was progres-
sively reduced as catheters were advanced through the ICA and MCA. In 
the lacking AComA model, the flow was further diminished as compared 
with the model with a patent AComA. Likewise, systolic pressure signifi-
cantly dropped in the lacking AComA model (figure 3).
Conclusions: Navigation of catheters can alter the balance in collateral 
supply and potentially leading to clinical worsening. The effect is signifi-
cantly magnified in the absence of a patent AComA.
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Endovascular thrombectomy with or without 
thrombolysis for stroke: A systematic review and 
meta-analysis of RCTs
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Background and aims: We aimed to systematically update the evi-
dence from randomized trials comparing endovascular thrombectomy 
(EVT) alone versus EVT with bridging intravenous thrombolysis (IVT).
Methods: We searched MEDLINE, EMBASE, and the Cochrane Library 
to identify randomized controlled trials (RCTs) comparing EVT with or 
without IVT in patients presenting with stroke secondary to a large vessel 

occlusion. We conducted meta-analyses using random-effects models to 
compare functional independence, mortality, and symptomatic intracra-
nial hemorrhage (sICH), between EVT and EVT with IVT. We assessed 
risk of bias using the Cochrane risk-of-bias tool and certainty of evidence 
for each outcome using the GRADE approach.
Results: Of 11,111 citations, we included 6 studies with a total of 2,336 
participants. We found low-certainty evidence that there is possibly a 
small decrease in the proportion of patients with functional independence 
(risk difference [RD] -2.0%, 95% CI -5.9% to 2.0%), low-certainty evi-
dence that there is possibly a small increase in mortality (RD 1.0%, 95% 
CI -2.2% to 4.7%), and moderate-certainty evidence that there is proba-
bly a decrease in sICH (RD -1.0%, 95% CI -1.6% to 0.7%) for patients with 
EVT alone compared to EVT plus IVT, respectively.
Conclusions: Low-certainty evidence shows that there is possibly a 
small decrease in functional independence, low-certainty evidence shows 
that there is possibly a small decrease in mortality, and moderate-cer-
tainty evidence that there is probably a decrease in sICH for patients with 
EVT alone compared to EVT plus IVT.
Disclosure of interest: No
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PREDICTION: VENTISCA SCORE
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Background and aims: Critical cerebral venous thrombosis (C-CVT) 
poses an extreme clinic situation. Our objective is to determine its clini-
coradiological risk profile and to validate the utility of a score we devel-
oped in a previous pilot study to predict its evolution, VENTISCA 
(VEnous siNus Thrombosis multImodal riSk SCAle).
Methods: Observational retrospective study with prospective data col-
lection from CVT cases between January 2008 and June 2022 in 4 stroke 
units in Madrid, Spain. Data regarding clinicoradiological profile and evolu-
tion were collected. We defined C-CVT as CVT requiring orotracheal 
intubation (OTI) or endovascular treatment (EVT), or associating inpa-
tient mortality or functional dependency with mRs>2 at three months. 
10 points were assigned based on GCS and NIHSS scores on arrival, 
existence of encephalopathy, status epilepticus, cerebral edema and 
haemorrhagic infarct.
Results: N=141 CVT. Mean age 52,21 years(SD 20,06), 52,5% women. 
GCS 15(14-15), NIHSS 1(0-4), encephalopathy 27%, status epilepticus 
9,2%, edema 39%, haemorrhagic infarct 37,6%. 17% required OTI, 9,9% 
ETV. Inpatient mortality 5,7%, 22% mRS>2 at three months. Criteria for 
C-CVT met in 28,4%. A VENTISCA score>2 predicted C-CVT with OR 
15,94(6,53-38,93) (p<0,001) and AUC 0,8(0,71-0,88) (p<0,001), and 
independently predicted functional dependency and OTI and ETV require-
ment (p<0,001). No independent association was found regarding mor-
tality due to low mortality found. A moderate lineal correlation was 
found between VENTISCA and mRS scores (rs=0,49, p<0,001).
Conclusions: Our clinicoradiological VENTISCA score seems to be a 
promising prognostic tool to detect C-CVT, which could aid early clinical 
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decision-making. Future prospective studies will assess its applicability in 
real-life situations.
Disclosure of interest: No

1594

MULTITRAIT ANALYSIS OF INTRACEREBRAL 
HEMORRHAGE IDENTIFIES NOVEL RISK LOCI
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Background and aims: GWAS have only found two loci associated 
with intracerebral hemorrhage (ICH): APOE for lobar and 1q22 for non-
lobar ICH. We wanted to discover new genes/molecules associated with 
ICH using a Multi-Trait Analysis of GWAS (MTAG), gene-based analysis, 
transcriptome-wide (TWAS) and proteome-wide association study 
(PWAS) to understand the biological mechanisms of ICH.
Methods: For all ICH (cases=1,543, controls=1,711) and ICH subtypes 
(lobar and non-lobar ICH) a pairwise MTAG was performed combining 
ICH with one phenotype related to cardiovascular risk, cerebrovascular 
disease or Alzheimer’s disease. Those MTAG with loci containing GWAS-
significant SNPs in genomic regions shared for both traits were included 
in a new MTAG combining multiple traits. FUMA was used for gene-pri-
orization and FUSION for TWAS and PWAS. An independent cohort of 
ICH from UK biobank (700 ICH and 399,717 controls) was used for rep-
lication of MTAG, gene-based analysis and TWAS and PWAS.
Results: We performed 22 pairwise MTAGs for each ICH trait. Novel 
loci were found only for all ICH, combining data of ICH-small vessel 
stroke, white matter hyperintensities volume, fractional anisotropy, mean 
diffusivity, and Alzheimer’s disease. We could replicate six SNP belonging 
to 2q33.2 (ICA1L), 10q24.33 (OBFC1), 13q34 (COL4A2) and 19q13.32 
(APOC1, APOE, PVRL2:CTB-129P6.4); two genes from the gene-based anal-
ysis (SH3PXD2A and APOC1); and ICA1L transcript and protein levels in 
the prefrontal cortex associated with ICH.
Conclusions: We found several genes or molecules associated with ICH, 
mostly already related to ICH, amyloid angiopathy, or blood pressure, 
providing potential targets for future studies for modulating ICH risk.
Disclosure of interest: No
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Long-term trends in incidence and risk factors 
for haemorrhagic stroke: South London Stroke 
Register

Xianqi Li*1, Charles Wolfe1, Yanzhong Wang1

1King's College London Guy's Campus, Population Health Sciences, London, 
United Kingdom

Background and aims: We aimed to estimate time trends in incidence, 
prior risk factors and premorbid medications and to investigate any 
demographic difference.
Methods: Population-based longitudinal data from South London Stroke 
Register(SLSR) from 1995 to 2018 was studied. Haemorrhagic stroke(HS) 
was classified as intracerebral haemorrhage(ICH) and subarachnoid 

haemorrhage(SAH). Incidence was calculated as new cases of HS every 
year divided by the estimated population in the study area. Incidence 
rates were stratified into age-, sex- and ethnic-groups for the 24-year 
period and directly standardised using 2011 England and Wales popula-
tion. We analysed the trend using Cochran-Armitage tests and Poisson 
regression models.
Results: A total of 1119 with first HS was registered, including 811 ICH 
and 308 SAH patients. Between 1992-2000 and 2013-2018, the standard-
ised HS incidence decreased by 53% from 41.66 to 19.38/100,000/year 
(incidence rate ratio[IRR]: 0.47, 95%CI: 0.41-0.53). Declines were 
observed in ICH(IR:41.66-19.38, p<0.001) and SAH(10.29-4.34, p=0.06). 
Reductions were recorded in males and females, younger (<55 years old) 
and older (>=55 years old) individuals, and white and black ethnic groups, 
though not significantly in young ICH patients(7.20-4.39, p=0.30), 
female(10.81-5.23, p=0.10) and black(10.28-5.20, p=0.12) SAH patients. 
Cholesterol lowering drugs was 8 times increasingly used(OR:8.65, 
95%CI: 3.97-18.83, p<0.0001) and there was no trend found on hyper-
tension prevalence(p=0.88).
Conclusions: The incidence rate of HS has been declining since 1995 in 
all stratified groups, but trend in the most recent 12 years were into a 
lesser extent. The reported changes in medication use and risk factor are 
unlikely to fully explain the reduction.
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CHANGES IN EPIDEMIOLOGY OF PRIMARY 
INTRACEREBRAL HAEMORRHAGE AND 
ATRIAL FIBRILLATION, IRISH NATIONAL 
AUDIT OF STROKE 2013-2021

Meave Higgins1, Joan Mccormack2, Tim Cassidy2,3,  
Ronan Collins2, Olga Brych2, Joseph Harbison*1,2

1St James' Hospital, Mercer's Institute for Successful Ageing, Dublin, Ireland, 
2Irish National Audit of Stroke, National Office of Clinical Audit, Dublin, 
Ireland, 3St Vincent's University Hospital, Department of Geriatric Medicine, 
Dublin, Ireland

Background and aims: Aim: To observe trends in anticoagulation prac-
tice and its impact on the incidence of primary intracerebral haemorrhage 
(PICH) prevalence in Ireland from 2013 to 2021.
Methods: The data was collected from inpatient stroke admissions as 
part of the Irish National Audit of Stroke from 2013 to 2021. The audit 
collects data on ischaemic stroke and PICH but does not routinely collect 
subarachnoid hemorrhage data.
Results: We identified 34,630 patients with a stroke diagnosis, 4,656 
(13.4%) of which were PICH. Of these, 957 (20.6%) were found to be in 
atrial fibrillation (AF) and 744 of these (90.5%) were prescribed antithrom-
botics at presentation. The ratio of Ischaemic stroke to PICH dropped 
from 8.7 in 2013 to 6.1 in 2021. (ChSq 23.4 p<0.0001).
Prevalence of AF on presentation in PICH reduced from 21.6% of haem-
orrhagic in 2013 to 20.2% in 2021, a relative reduction of 6.5%. (ChSq 8.5, 
p=0.004). The proportion of PICH with AF receiving antithrombotic 
therapy prior to admission increased from 83.3% to 91% over the study 
period (ChSq 4.9, p=0.03).
Of all stroke patients with AF on an antithrombotic at admission the 
proportion on warfarin declined from 46.0% to 11.2 % over the period, 
whereas the proportion on a DOAC increased from 9.4% to 80.0%.
Conclusions: The proportion of PICHs compared to ischaemic stroke 
increased over the 9 years but the proportion of those with AF related 
decreased. There has also been a significant shift in anticoagulation choice 
from warfarin to DOAC.
Disclosure of interest: No
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Endothelial targeting as a therapeutic delivery 
strategy in experimental intracerebral hemorrhage

Sahily Reyes-Esteves*1, Jia Nong2, Patrick Glassman3,  
Scott Kasner1, Oscar Marcos-Contreras2, Jacob Brenner2

1Hospital of the University of Pennsylvania, Neurology, Philadelphia, United 
States, 2Perelman School of Medicine at the University of Pennsylvania, 
Department of Systems Pharmacology and Translational Therapeutics, 
Philadelphia, United States, 3Temple University School of Pharmacy, 
Department of Pharmaceutical Sciences, Philadelphia, United States

Background and aims: Intracerebral hemorrhage (ICH) lacks specific 
drug therapies. Most trials of novel therapeutics for ICH rely on passive 
delivery of putative pharmaceuticals given intravenously, and assume that 
vascular leak through the disrupted blood-brain barrier (BBB) will allow 
sufficient drug accumulation in the brain for therapeutic effect. Endothelial 
targeting is a promising delivery strategy for novel therapeutics in ICH, as 
the endothelium is a gateway for the immune attack on the peri-hemor-
rhage inflamed brain region.
Methods: We employed a mouse model of experimental ICH, using 
intrastriatal collagenase injections. At various acute timepoints, we com-
pared vascular leakage and biodistribution of model therapeutics that rely 
on passive leakage (i.e., untargeted PEGylated nanoparticles) vs. thera-
peutics that target the endothelium (i.e., anti-VCAM nanoparticles).
Results: Collagenase-induced vascular leak drops significantly by 4 hours 
after ICH onset and is resolved by 24 hours (Figure 1A), as measured by 
brain accumulation of radioactive albumin. Concordant with this, brain accu-
mulation of IV-administered untargeted model therapeutics that rely on pas-
sive leakage for brain also declined over time after ICH onset. However, the 
results of passive delivery of untargeted model therapeutics were dwarfed 
by the 2x-5x higher brain delivery of anti-VCAM therapeutics (Figure 1B).
Conclusions: Relying on passive vascular leak provides inefficient delivery 
of therapeutics even at early time points after ICH where BBB disruption is 
maximal. Our data shows that targeted delivery to the brain endothelium 
using VCAM targeting is an improved strategy for drug delivery in acute ICH.
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Three month outcome after Intracerebral 
haemorrhage (ICH) of patients with atrial 
fibrillation (AF) – results from the Registry of 
Acute Stroke Under Novel Oral Anticoagulants-
prime (RASUNOA-prime)

Kirsten Haas*1, Jan Christoph Purrucker2, Viktoria Rücker1, 
Sieber Marilen1, Timolaos Rizos2, Peter Heuschmann1,  
Roland Veltkamp3

1University of Würzburg, Institute of Clinical Epidemiology and Biometry, Würzburg, 
Germany, 2Heidelberg University Hospital, Department of Neurology, Heidelberg, 
Germany, 3Alfried Krupp Hospital, Clinic for Neurology, Essen, Germany

Background and aims: The Registry of Acute Stroke under Novel Oral 
Anticoagulants (RASUNOA)-prime was established to describe patterns 
of emergency management and outcome of patients with non-valvular 
atrial-fibrillation (AF) experiencing an ICH under different anticoagulation 
schemes pre stroke (Vitamin K antagonists [VKA], direct oral anticoagu-
lants [DOAC], or no anticoagulation). We report first results of out-
comes after 3 months.
Methods: ICH patients with AF and admission <24 h after symptom-
onset were enrolled by 46 certified German stroke units in this investiga-
tor-initiated observational, multicenter cohort study (ClinicalTrials.
gov-NCT02533960). Patients were followed up 3 months after index ICH 
regarding functional outcomes and recurrent events.
Results: 951 patients were enrolled (26.4% VKA, 60.7% DOAC, 12.9% 
none). Mortality at 3-months was 41.4%. 43.9% of patients were known 
to be alive (lost to follow-up or drop out: 14.7%); of these, 54.0% 
responded to the follow-up questionnaire at three month. Mean age of 
them was 76.7 years (SD 8.3; male: 61.8%) and poor functional outcome 
(modified Rankin Scale 4–5) was reported by 37.6%. Re-hospitalizations in 
these patients occurred in 23.5%; in 4.8% due to recurrent ICH and in 
1.7% due to ischemic stroke.
Conclusions: In this large cohort of ICH patients with AF almost half of 
patients died within the first three months after index ICH and more than 
one third of survivors remained severely disabled. Further analyses of fac-
tors influencing functional outcome are needed.
Disclosure of interest: Yes

1956

CEREBRAL AMYLOID ANGIOPATHY AND 
RISK OF DEMENTIA IN PATIENTS WITH 
COGNITIVE COMPLAINT: A PROSPECTIVE 
COHORT STUDY

Nicolas Raposo*1, Tessier Samuel2, Conhoc Johanna3, 
Bouteloup Vincent4, Mangin Jean-Francois5, Chupin Marie5, 
Chene Genevieve4, Dufouil Carole4, Pariente Jérémie1,  
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1University Hospital of Toulouse, Neurology, Toulouse, France, 2University 
Hospital of Toulouse, Clinical Pharmacology, Toulouse, France, 3Université 
de Toulouse, Inserm, UPS, Toulouse NeuroImaging Center, Toulouse, France, 
4University Hospital of Bordeaux, Inserm U1219, PHARes team, Institut de 
Santé Publique, d'Epidémiologie et de Développement (ISPED), Bordeaux, 
France, 5Sorbonne Université, CNRS, INSERM, APHP, CATI, US52-UAR2031, 
CEA, ICM, Paris, France

Background and aims: Cerebral Amyloid Angiopathy (CAA) may con-
tribute to dementia in individuals without symptomatic intracerebral 
haemorrhage. We investigated the frequency of CAA and its association 
with cognitive outcomes in patients with cognitive complaints.
Methods: Participants were outpatients aged 55 years or older present-
ing with a cognitive complaint and a Clinical Dementia Rating (CDR) scale 
score ⩽ 0.5, who were enrolled in the prospective multicentre MEMENTO 
study. All patients had a brain MRI at baseline, and were followed every 6 
months. Based on baseline MRI, participants were classified into the fol-
lowing categories: probable CAA, possible CAA, deep/mixed small vessel 
disease (SVD) or no SVD. The primary outcome was the progression to 
dementia (DSM-IV criteria). Cox proportional hazards models were used 
to compare the risk of incident dementia between the SVD categories.
Results: Of 2052 participants, 144 (7.0%) were classified with probable 
CAA, 345 (16.8%) with possible CAA, 157 (7.7%) with deep/mixed SVD, 
and 1406 (68.5%) with no SVD. During a median follow-up of 5.0 years 
(IQR, 3.1-5.1), 305 participants developed dementia. After adjusting for 
age, sex, baseline MMSE score and hippocampal volume, patients with 
probable CAA had an increased risk of dementia (hazard ratio 1.53, 95% 
CI 1.06-2.21) compared to participants with no SVD. This association was 
not significant when further adjusted with APOE ε4.
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Conclusions: CAA is a common condition in patients with mild cogni-
tive symptoms and is associated with a higher risk of dementia. Potential 
interactions of APOE with this association require further investigations.
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BIOLOGICAL AGE ACCELERATION IS LOWER 
IN WOMEN WITH LOBAR INTRACEREBRAL 
HEMORRHAGE STROKE COMPARED TO MEN

Cristina Gallego-Fabrega*1, Natalia Cullell1,2,  
Jara Cárcel-Márquez1, Elena Muiño Acuña1, Laia Llucia Carol1, 
Miquel Lledós1, Jesús Maria Martín-Campos1,  
Ana Aguilera3, Rebeca Marín3, Anna Ramos Pachon3, 
Alejandro Martinez Domeño3, Marina Guasch Jiménez3,  
Pol Camps Renom3, Luis Prats-Sánchez3, Joan Marti-Fabregas3, 
Israel Fernandez Cadenas1
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Background and aims: Stroke onset in women occurs later in life com-
pared with men. Epigenetic age acceleration (EAA) measures indicate 
whether an individual is biologically younger or older than expected. 
Differences in EAA between men and women have been described in 
ischemic stroke (IS) patients. Here we aim to analyze whether sexual 
dichotomy at age of onset is conditioned by EAA in spontaneous intrac-
erebral hemorrhage (ICH).
Methods: We analyzed DNA methylation (DNAm) levels from whole 
blood samples, of 40 lobar-ICH patients (57.7% women) using Infinium 
EPIC BeadChip. Chronological age (Chrono_Age) described as time from 
birth, DNA methylation age (DNAm_age) and EAA were calculated using 
mehtylClock R package. We assessed Horvath’s, Hannum’s Levine’s clocks. 
EAA is calculated based on the difference between DNAm_Age and 
Chrono_Age and extrinsic-EAA (EEAA) is based on the residuals obtained 
after regressing chronological age and DNAm_Age adjusted for cell 
count.
Results: Sex differences in Chrono_Age in lobar-ICH patients were 
observed (p.value=3.49x10-2), women were over 7 years older than men, 
mean Chrono_Age men=74±8.5, women=81±8.3, whereas no differ-
ences in DNAm_Age were found. Women present lower EAA values 
across all measures, (Horvath: women=−3.25, men=3.70, P=1.95×10-2; 
Hannum: women=−16.45, men=-7.88, P=1.84×10-3; Levine: women= 
−7.54, men=-4.21, P=4.60×10-2). Women also showed lower Hannum 
EEAA values compared to men (Hannum-EEAA: women=−1.17, men= 
-0.01, P=2.03×10-2).
Conclusions: Sexual dichotomies of EAA are observed in lobar-ICH 
patients. Women with lobar-ICH are, in average, biologically younger than 
their male counterparts.
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PHASE II CLINICAL TRIAL OF INTERLEUKIN-1 
RECEPTOR ANTAGONIST IN INTRACEREBRAL 
HAEMORRHAGE: RESULTS OF BLOCKING THE 
CYTOKINE IL-1 IN ICH (BLOC-ICH)

Adrian Parry-Jones*1, Katie Stocking2, Mary Joan Macleod3, 
Brian Clarke4, David Werring5, Keith Muir6, Andy Vail2
1University of Manchester, Division of Cardiovascular Sciences, Salford, United 
Kingdom, 2University of Manchester, Division of Population Health, Health 

Services Research & Primary Care, Manchester, United Kingdom, 3University 
of Aberdeen, Institute of Medical Sciences, Aberdeen, United Kingdom, 4St 
George's University of London, Stroke Medicine, London, United Kingdom, 
5University College London, Institute of Neurology, London, United Kingdom, 
6University of Glasgow, School of Psychology and Neuroscience, Glasgow, 
United Kingdom

Background and aims: Recombinant human interleukin-1 receptor 
antagonist (anakinra; Kineret) represents a promising anti-inflammatory 
in intracerebral haemorrhage (ICH). We sought to test whether anakinra 
reduces subacute perihaematomal oedema after ICH.
Methods: We conducted a randomised, double-blind, placebo-con-
trolled trial in patients with acute, spontaneous, primary, supratentorial 
ICH at five UK centres between May 2019 and February 2021. Patients 
were randomised to 100 mg subcutaneous anakinra within 8h of onset, 
followed by five, 12-hourly, 100 mg subcutaneous injections, or matched 
placebo. Primary outcome was oedema extension distance (OED) on 72h 
CT brain scan. Secondary outcomes included plasma C-reactive protein 
(CRP) and interleukin-6 (IL-6).
Results: 25 patients (target=80) were recruited. 14 were randomised to 
anakinra, 11 to placebo. Patients randomised to anakinra had higher 
median baseline ICH volume (12.6 ml, interquartile range [IQR]: 4.8 to 
17.9) vs. placebo (5.5 ml, IQR: 2.1 to 10.9). Adjusting for baseline OED, 
72h OED was not significantly different between groups (mean difference 
OED anakinra vs. placebo -0.11 cm, 95% confidence interval [CI]: -0.74 to 
0.51, n=23). Areas under the curve to day 4 for IL-6 (-2.90, 95%CI: -5.90 
to 0.12, n=15) and CRP (-0.87, 95%CI: -7.72 to 5.99, n=15) were not 
significantly lower with anakinra vs. placebo. There were 10 serious 
adverse events with anakinra and 2 with placebo, none attributed to 
anakinra.
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Conclusions: We demonstrate feasibility for delivering anakinra in acute 
ICH and provide preliminary safety data. Due to the impact of the 
COVID-19 pandemic, we had insufficient power to test for significant 
effects on oedema.
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PREVALENCE OF SPORADIC CEREBRAL 
AMYLOID ANGIOPATHY IN EAST ASIAN 
VESRUS WESTERN POPULATIONS: A META 
ANALYSIS

Anna de Kort*1, Catharina Jm Klijn1, Floris Schreuder1, Marcel 
Verbeek1,2, Lieke Jäkel1
1Radboudumc, Department of Neurology, Nijmegen, Netherlands, 
2Radboudumc, Department of Laboratory Medicine, Nijmegen, Netherlands

Background and aims: We have recently shown in a systematic review 
that 41% of the elderly population has cerebral amyloid angiopathy (CAA) 
neuropathology. We now aimed to investigate whether the prevalence of 
neuropathological CAA and MRI markers of CAA differs between East 
Asian and Western populations.
Methods: We performed a systematic literature search in PubMed and 
EMBASE for studies on the prevalence of CAA neuropathology or MRI 
markers of CAA in population-based individuals, patients with intracere-
bral hemorrhage (ICH), and cognitively normal elderly. We compared 
studies from East Asia (“Eastern cohorts”) to studies from Europe or 
North America (“Western cohorts”). We performed meta-analyses to 
calculate prevalence estimates, and performed subgroup analyses to 
assess potential differences between Eastern and Western populations.
Results: Our search yielded 12,257 unique records, of which 208 were 
included after screening. In Eastern population-based cohorts, the preva-
lence of strictly lobar cerebral microbleeds (slCMBs) was 5.6%, signifi-
cantly lower than in Western populations (12.1%; p=0.008). Similarly, the 
prevalence of slCMBs differed between Eastern versus Western cohorts 
of cognitively normal elderly (2.7% versus 11.4%, p=0.001) and ICH 
patients (10.0% versus 23.4%, p=0.0002). Probable CAA was diagnosed in 
10.3% of Eastern versus 28.5% of Western ICH patients (p=0.06). 
However, we found a statistically similar prevalence of CAA neuropathol-
ogy between Eastern and Western population-based cohorts, cognitively 
normal elderly or ICH patients.
Conclusions: The prevalence of slCMBs differs between Eastern and 
Western countries. Possibly, these differences are caused by differences in 
genetic or environmental risk factors, warranting further investigation.
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NEUROINFLAMMATION AND BLOOD-BRAIN 
BARRIER BREAKDOWN IN ACUTE, CLINICAL 
INTRACEREBRAL HAEMORRHAGE: RESULTS 
OF A MULTIMODALITY MR AND [11C](R)-
PK11195 PET STUDY

Adrian Parry-Jones*1, Olivia Jones2, Ben Dickie3, Rainer Hinz3, 
Laura Parkes2

1University of Manchester, Division of Cardiovascular Sciences, Salford, United 
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Background and aims: Inflammation is a promising target in 
Intracerebral haemorrhage (ICH). We used multimodal imaging in acute 
ICH patients to investigate neuroinflammation, blood-brain barrier (BBB) 
permeability, and test for associations with clinical outcomes.

Methods: Thirty-six acute, spontaneous, supratentorial ICH patients 
underwent multiparametric MR (including dynamic contrast enhanced 
[DCE]-MRI), 1-3 days post-onset. Of these, 16 underwent [11C](R)-
PK11195-PET 2-7 days post-onset. [11C](R)-PK11195 binds translocator 
protein 18kDa (TSPO), expressed on activated microglia/macrophages. 
Plasma C-reactive protein (CRP) and interleukin-6 (IL-6) were measured 
at each scan. Maps of BBB transfer constant (Ktrans) and [11C](R)-PK11195 
binding potential (BPND) were co-registered with anatomical imaging. The 
perihaematomal oedema (PHO) region and contralateral control regions 
were defined and median Ktrans and BPND values extracted.
Results: Imaging/maps from three representative patients are shown 
(Fig1). PHO Ktrans (0.86 x 10-3 min-1 vs. 0.47 x 10-3 min-1;p<0.0001) and 
BPND (0.14 vs. 0.02;p=0.006) were significantly elevated vs. contralateral. 
Ktrans and BPND were not correlated with age, time since onset, hematoma 
volume, oedema extension distance, CRP or IL-6. However, lobar PHO 
regions (vs. deep) had significantly higher Ktrans (0.55 x 10-3 min-1 vs. 0.27 
x 10-3 min-1;p=0.01) and BPND (0.24 vs. 0.06;p=0.02). Median Ktrans, but not 
BPND, was negatively correlated with 90-day mRS (r=-0.48, p=0.003; Fig2).
Conclusions: Perihaematomal BBB permeability and activated microglia/
macrophages are increased in subacute ICH and are higher in lobar ICH vs. 
deep. Higher BBB permeability at day 1-3 was associated with better 90-day 
mRS, suggesting subacute BBB breakdown might be beneficial in ICH.

Fig 1. Representative patients.

Fig 2. markers vs. 90d mRS.
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Untargeted metabolomics comparing ischemic 
and hemorrhagic stroke patients identifies 
potential treatment targets of common and 
distinct pathophysiological mechanisms
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1University hospital, LMU Munich, Institute for Stroke and Dementia 
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Background and aims: Treatment options for patients with acute 
ischemic stroke (IS) or intracerebral hemorrhage (ICH) remain limited. 
Metabolites are effectors of key biological processes such as energy sup-
ply and cell signaling. We aimed to determine the circulating metabolome 
to capture common and distinct disease mechanisms of IS and ICH to 
identify novel treatment targets.
Methods: As part of the PRecisiOn Medicine In StrokE (PROMISE) 
study, we performed untargeted metabolomics of serum samples 
obtained upon hospital admission within 24 hours of onset from 504 
patients with IS, 129 patients with ICH, 52 patients with stroke mimics 
(SM), and 102 healthy controls (HC). We assessed metabolic changes at a 
global, class, pathway and individual metabolite level by performing clus-
tering, network, pathway, and location enrichment analyses as well as 
multivariable regression models.
Results: Across analytical levels, the circulating metabolome of patients 
with acute IS and ICH showed larger similarities compared to patients 
with SM and HCs. Comparing IS and ICH on a pathway and individual 
metabolite level, we found stronger impact in IS on glutathione metabo-
lism, a key pathway to neutralize reactive oxygen species, and arginine and 
proline metabolism, which is both linked to endothelial health and throm-
bosis. Arginine levels were negatively associated with routine coagulation 
tests suggesting pro-thrombotic effects.
Conclusions: Our study identifies circulating metabolites linked to 
thrombosis, endothelial dysfunction, and redox systems as potential bio-
markers and treatment targets of distinct pathophysiological mechanisms 
in patients with IS and ICH. Additional data on imaging and clinical out-
comes will be presented at ESOC.
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Insights from quantitative T1 and diffusion 
imaging into white matter hyperintensity  
tissue pathology
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Background and aims: Some white matter hyperintensities (WMH) 
may progress or regress but little is known about the underlying mecha-
nisms. We assessed tissue signatures in areas of normal-appearing white 
matter (NAWM) and WMH changes over 1-year in mild stroke patients 
using brain MRI.
Methods: We, prospectively, acquired structural and diffusion imaging 
from patients with mild stroke at baseline (⩽3 months after stroke). We 
derived masks of stable NAWM, stable WMH, progressing and regressing 

WMH reflecting change over 1-year (Figure1), and calculated quantitative 
T1 (QT1), fractional anisotropy (FA), mean diffusivity (MD), neurite den-
sity index (NDI), orientation dispersion index (ODI) and free water frac-
tion (FWF) in each tissue area at baseline, and for FA and MD also at 
1-year. Using unadjusted one-way ANOVA with Tukey post-hoc analyses, 
we assessed differences between mean values in tissue areas.
Results: Amongst 191 patients, mean baseline age= 65.9 [SD=11.0], 
there were clear differences at baseline between stable NAWM and sta-
ble WMH (Figure2). WMH progress/regress had intermediate values 
between stable WMH and stable NAWM. Mean WMH regress and pro-
gress values differed significantly for FA, MD, NDI and QT1 (p-values: 
0.014, 0.005, <0.001, <0.0001; unadjusted). MD at 1 year (N=189) in the 
same areas (Figure3) shows higher MD values in progressing WMH than 
at baseline, while values in other areas remain similar to baseline.
Conclusions: Regressing and progressing WMH tissue have different 
underlying tissue signatures from stable WMH and NAWM, 1 year prior 
to these changes becoming apparent on conventional MRI, and could be 
predictable.
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Abstracts 149

735

A latent clinical-anatomical dimension relating 
metabolic syndrome to brain morphology
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Background and aims: Metabolic syndrome (MetS) describes an obe-
sity-related risk profile promoting cerebrovascular disease. To examine its 
effects on brain morphology, we analyzed behavioral and structural mag-
netic resonance imaging data from 15010 individuals from the UK Biobank 
(UKB) and Hamburg City Health Study (HCHS).
Methods: The multivariate relationship of vertex-wise cortical thickness 
and MetS component risk factors was examined performing a partial least 
squares correlation (PLS) analysis. To investigate potential determinants 
of MetS effects on brain morphology, we performed a virtual histology 
analysis relating the pattern of MetS-related cortical thickness effects to 
density indices of 20 cell types.
Results: PLS identified a significant latent variable (77.09% explained 
shared variance, figure 1a) relating higher severity of MetS components 
(figure 1b) to lower cortical thickness in orbitofrontal, medial frontal, 
insular, anterior cingulate and temporal areas (figure 1c). The identified 
MetS effects pattern on cortical thickness was significantly positively cor-
related with the density of endothelial cells (Zrsp

 = .208, pFDR = .020), 
microglia (Zrsp

 = .310, pFDR = .040), excitatory neurons type 8 (Zrsp
 = .203, 

pFDR = .040) and oligodendrocytes (Zrsp
 = .235, pFDR = .040) indicating that 

MetS effects on cortical thickness are strongest in regions of the highest 
density of these cell types (figure 2).
Conclusions: Integrated data-driven statistics revealed a single clinical-
anatomical dimension explaining most variance of the association between 
MetS-related vascular risk and cortical thickness, highlighting its low-
dimensional nature. The associated pattern of MetS-related brain mor-
phological abnormalities was governed by local histological features.
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image for subcortical infarction: can fusion images 
assess the culprit perforating artery?
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Background and aims: Visualization of perforating arteries in subcorti-
cal infarction by in vivo imaging is challenging. We aimed to investigate 
whether culprit perforating arteries of subcortical infarctions can be 
assessed using the image fusion technique.
Methods: Consecutive patients who have ischemic stroke in the anterior 
circulation perforating area (caudate nucleus, lentiform nucleus, internal 
capsule, corona radiata, or centrum semiovale) and underwent three-
dimensional rotational-angiography (3D-RA) and three-dimensional 
FLAIR MRI were retrospectively reviewed. The registration of images was 
performed using the original fusion software based on the MeVisLab soft-
ware. The presence of the culprit perforating artery that penetrates the 
infarction and its morphological characteristic was assessed in fusion 
images. Clinical features were compared among groups.
Results: A total of 117 patients were analyzed. The culprit perforating artery 
was identified in 51 patients (44%). These 51 patients were younger and had a 
higher baseline NIHSS score and more commonly had infarcts in the lentiform 
nucleus than others. Of 44 patients in whom the morphology of the culprit 
perforating artery could be assessed, the stenosis in the proximal segment (ori-
fice or cerebrospinal fluid segment) was observed in 27 patients. Atrial fibrilla-
tion was less frequent in patients with stenosis in the proximal segment of the 
culprit perforating artery than in those without (4% versus 29%, P=0.03).
Conclusions: The present 3D-RA and MRI fusion technique allows eval-
uation of culprit perforating arteries of subcortical infarctions especially 
in the lentiform nucleus. The morphological feature of the culprit perfo-
rating artery may be associated with the stroke etiologic mechanis
Disclosure of interest: Yes
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Moving from CT-first to MRI-first paradigm in 
acute ischemic stroke: effects on time metrics and 
revascularization rates and safety
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Background and aims: Neuroimaging is necessary before intravenous 
thrombolysis (IVT) and endovascular treatment (EVT) for acute ischemic 
stroke (AIS). Both CT and MRI are possible first-line approaches in the 
acute setting. In May 2018, we switched from CT to MRI as first line imag-
ing for suspected AIS. Here, we aimed at retrospectively assessing the 
effects of this paradigm change on revascularisation metrics and safety.
Methods: From the Acute STroke Registry and Analysis (ASTRAL) we 
selected identical number of patients during the MRI-first-period (05/2018-
08/2022) and the preceding CT-first-period. We compared outcome meas-
ures in the two periods by univariate and multivariate analysis.
Results: We assessed 1131 consecutive thrombolyzed and 662 thrombecto-
mized patients. After switching the imaging-paradigm, 80% of patients under-
went MRI. Median door-to-needle-time was 31min (IQR=24-48) in the 
CT-period vs. 43min (IQR=33-58) in the MRI-period (+12 min,puniv<0.01), 
while door-to-groin-time was unchanged (-3 min,puniv=1). In the CT vs. MRI 
periods, rates of missed thrombolysis opportunities were respectively 3.1% 
vs. 0.8% (puniv<0.01); rates of symptomatic intracranial haemorrhage (SICH) 
after IVT were numerically, but non-significantly, lower (5.6% vs 3.2%,padj=0.07) 
and SICH after EVT(±IVT) were similar (6.5% vs 4.2%,padj=0.21). Disability at 
3 months was unaffected for both IVT and EVT-treated patients (common 
adjusted odds ratio for favourable Rankin shift 1.23,95%CI=0.96-1.58;p=0.1 
and 0.93,95%CI=0.67-1.29,p=0.674 respectively).
Conclusions: In our comprehensive stroke centre, transition from CT 
to MRI as first-line imaging before revascularizing AIS reduced the rates of 
missed thrombolysis opportunities. We observed longer door-to-needle 
and stable door-to-groin times during the MRI-period. Safety (SICH) and 
90-day disability were not affected.
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Incidence and impact of thrombus migration 
before endovascular treatment: Results from  
the AcT trial
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Background and aims: Intravenous thrombolysis often results in throm-
bus migration in acute stroke with planned endovascular treatment(EVT). 
We compared the effect of tenecteplase (0.25 mg/kg) versus alteplase (0.9 
mg/kg) on the incidence of thrombus movement and the resulting impact 
on functional outcomes in a pragmatic clinical trial.
Methods: Patients with identifiable intracranial occlusion on pre-treat-
ment CT angiography (CTA) were included. Thrombus movement from 
pre-treatment CTA to the first angiographic run of EVT was classified 
into: no change, thrombus extension (TE), thrombus migration (TM) 
(shift to a more distal angiography target occlusion, i.e. ICA-M1, 
M1-M2,etc.), or recanalization. The primary clinical outcome measure 
was the proportion of patients with modified Rankin scale(mRS) 0-2 at 90 
days. The imaging outcome measure is the proportion of patients with 
extended thrombolysis in cerebral infarction(eTICI) 2b-3 post EVT.
Results: This study included 499 patients. No change in thrombus loca-
tion was seen in 401 (80.4%), TE in 6 (1.2%), TM in 77 (15.4%), and 
complete recanalization in 15 (3.0%). Tenecteplase (n=253) was associ-
ated with higher rate of TM compared to alteplase (19.4% versus 
11.4%,adjusted odds ratio[aOR] 1.86, 95%CI 1.12-3.08). TM did not 
impact final successful reperfusion (aOR 0.74,95%CI 0.40-1.40) but was 
associated with increased odds of 90-day functional independence (aOR 
1.81,95%CI 1.06-3.11). Thrombolytic type did not modify the relationship 
between TM and functional independence (p interaction=0.19)
Conclusions: Intravenous tenecteplase is associated with a higher rate of 
TM before EVT compared to alteplase. Thrombus migration is associated 
with better clinical outcomes, regardless of the thrombolytic agent used.
Disclosure of interest: No
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Prevalence of intracranial stenosis in a general 
population using 3D-time of flight magnetic 
resonance angiography. The Tromsø Study
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Background and aims: Intracranial arterial stenosis (ICAS) is regarded 
a major cause of recurrent ischemic stroke in Asian, Hispanic and Afro-
Americans. Data on prevalence of ICAS in Caucasians is sparse. The aim 
of the study was to assess the prevalence of ICAS in a mainly Caucasian 
general population.
Methods: Cross-sectional population-based study using 3-dimensional 
time-of-flight 3 Tesla magnetic resonance angiography to assess the preva-
lence of ICAS in 1847 men and women aged 40 to 84 years. ICAS was 
defined as a lumen diameter reduction of ⩾50% and was assessed by the 
the Warfarin-Aspirin- Symptomatic Intracranial Disease (WASID) method 
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and the newly proposed visual grading system for intracranial arterial ste-
nosis on MRA (MRAVICAST) method.
Results: The overall prevalence of ICAS was 7.0% (95% confidence inter-
val (CI) 5.9–8.2), 5.1% (95% CI 3.8–6.7) in women and 9.1% (95% CI 
7.3–11.3) in men and increasing by age (Figure 1). 58.6% of the ICAS were 
localized in the internal carotid artery, 28.7% in posterior circulation and 
9.4% in the middle cerebral artery and 3.3% in the anterior cerebral 
artery. The degree of stenosis was moderate (50%-69%) in the majority 
of vessels (82.3%).
Conclusions: Prevalence of ICAS⩾50% in this study is similar to other 
studies of Caucasians but the location and severity of ICAS differ from 
previous studies, which partly can be explained by both imaging technique 
and methods to assess stenosis.
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segmentation prediction from non-contrast  
CT and CT angiography
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Background and aims: Thrombus characterization on neuroimaging 
might optimize reperfusion treatments in stroke patients presenting a 
large vessel occlusion (LVO). Evaluations reliant on manual annotations 
are time-consuming and subject to significant inter-observer variability. A 
fully-automated image processing pipeline for consistent thrombus vol-
ume prediction may yield useful information pre-operatively.
Methods: A prospectively maintained database encompassing 250 sus-
pected LVO patients (200 LVO [middle-cerebral-artery MCA] /50 no-
LVO), was used for this study. The prediction pipeline employs a series of 
machine-learning methods to process head-and-neck non-contrast CTs 
and CT-angiographies (CTA) using 185 for training and 65 for testing (50 
LVO/15 No LVO).
First, a convolutional neural network (CNN) was trained to segment 
intracranial vessels from CTA and the result is processed for vessel label-
ling and LVO laterality prediction. A region-of-interest (ROI) of probable 
LVO presence is inferred and segmented by another CNN to extract 
thrombus features.
Results: The method correctly predicted the ROI in 86% (43/50) of LVO 
patients. The thrombus was segmented in 42/43 (1 missed case) with an 
average Dice-coefficient of 0.65±0.15 (MCA-M1 0.63±0.15, MCA-M2 
0.70±0.09) and Pearson-volume-correlation 0.66±0.14 (MCA-M1 

0.64±0.15, MCA-M2 0.71±0.09), with mean volume of 101.6 ± 83.8 
mm3 for the predicted thrombus and 114.7 ± 74.8 mm3 for the ground 
truth. Specificity and sensitivity of correct LVO detection were 0.84 and 
0.67, respectively.
Conclusions: A method for anterior circulation LVO detection and 
characterization was developed for thrombus characterization in patients 
with ischemic stroke, relying on pre-procedural imaging. Derived informa-
tion may predict recanalization rates with endovascular treatment ahead 
of interventions.
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INFARCT VOLUME AND LONG-TERM 
NEUROLOGICAL OUTCOME AFTER ARTERIAL 
ISCHEMIC STROKE OF CHILDHOOD
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Background and aims: There is limited knowledge regarding stroke 
volume and outcome in childhood stroke. The aim of the study is to 
compare the prognostic value for long-term outcome of 3 different volu-
metric techniques in acute diffusion-weighted imaging (DWI): Modified 
Pediatric Alberta Stroke Program Early Computed Tomography Score 
(modASPECTS), the simplified volumetric estimation using the ABC/2 
formula, and segmentation (3D slicer).
Methods: 173 children with the diagnosis of arterial ischemic stroke 
(AIS) recorded in 2 different registries entered the study (prospective 
registration and retrospective analyses): the Swiss NeuroPaediatric Stroke 
Registry (SNPSR) (n=144) and the Georgian registry (n=29). All patients 
had DWI in the acute phase and outcome values with the Pediatric Stroke 
Outcome Measure (PSOM) at ⩾2 years after stroke. Children with pre-
existent developmental delay were excluded. For the modASPECTS the 
ischemic lesion on DWI was scored with a maximum of 23 points in each 
hemisphere; In the ABC/2 method, the maximal length(A), width(B), and 
height(C) of the lesion on DWI,were multiplied and divided by 2;
3D slicer volumetric software program was used for segmentation. 
Depending on the variations of whole-brain volume according to children’s 
age, a segmented infarct volume was divided by total brain volume.
Results: All of these 3 methods had a significant association with ⩾2 
years PSOM (modASPECTS: Spearman's rho=0.561,p<0.000; ABC/2: 
Spearman's rho=0.546,p<0.000; Segmentation: Spearman's rho=0.532, 
p<0.000).
Conclusions: Infarct volume in acute imaging is a good predictor of neu-
rological outcome. ModASPECTS is likely the best, as there is not only 
information on volume but also localization in it.
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Background and aims: The pathophysiological basis for lacunar infarc-
tion remains unclear. The susceptibility vessel sign (SVS) on MRI is associ-
ated with thrombotic large vessel occlusion and has been reported in 
lacunar infarcts imaged at 1.5T, analysing T2* imaging retrospectively. We 
investigated SVS in lacunar stroke with 7T MRI using susceptibility-
weighted imaging (SWI) and time-of-flight (TOF) MR angiography (MRA).
Methods: We performed a single-centre prospective observational 
study using 7T MRI in patients with recent small subcortical infarct con-
firmed on 1.5 or 3T MRI. Two Neuroradiologists and a Stroke Neurologist 
independently reviewed SWI and TOF-MRA sequences blinded to radio-
logical and clinical data. Images were reviewed for SVS, associated 
occluded small vessel, and cerebral microbleeds. SVS was considered 
positive if reported by ⩾2 raters in the relevant hemisphere.
Results: Twenty people (10 male: 10 female), mean age 71.4 years (range 
53 to 95), median NIHSS 3 (IQR 2 to 4.75), underwent 7T MRI. There 
was SVS agreement in 6 out of 20 scans (30%). TOF MRA review con-
firmed corresponding occluded small vessel in 2 of 20 patients (10%), a 
peduncular perforating artery proximal to internal capsule infarct and a 
lenticulostriate artery proximal to left external capsule infarct.
Conclusions: SVS was observed in 6 of 20 (30%) people with recent 
small subcortical infarct, and vessel occlusion was confirmed in 2 (10%) 
cases. This supports a thrombotic mechanism in a proportion of acute 
lacunar infarcts.
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Intracranial hemorrhage patterns and association 
with clinical outcome in acute stroke treated with 
tenecteplase versus alteplase: Results from the 
AcT trial
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Background and aims: Data on intracranial hemorrhage (ICH) in 
patients receiving intravenous tenecteplase for ischemic stroke is lim-
ited. We compare the incidence and impact of various hemorrhagic pat-
terns on functional outcomes of patients receiving tenecteplase versus 
alteplase.
Methods: Patients with follow-up scans who received any dose of 
thrombolytic from the Alteplase compared to Tenecteplase (AcT) trial 
were included. Parenchymal hemorrhage was assessed using the 
Heidelberg bleeding classification. Primary outcome was 90-day modified 
Rankin Scale (mRS) 0-1. Mixed-effects logistic regression (adjusted for 
age, sex, stroke severity, onset to needle time, and ASPECTS on follow-
up imaging as a proxy for final infarct volume) was performed. Interactions 
between thrombolytic type and hemorrhage type were also tested.
Results: A total of 1549 patients (median age=74 years [IQR: 63-83], 
741 [47.8%] females) were included. ICH occurred in 311 (20.1%) patients 
(median volume 1.5 [IQR 0.4-6.6] mL). Among these, hemorrhagic infarc-
tion type 1 (HI1) was seen in 44 (2.8%), HI type 2 (HI2) in 134 (8.7%), 
parenchymal hematoma type 1 (PH1) in 58 (3.7%), and PH type 2 (PH2) 
in 43 (2.8%). Any ICH, PH2 subtype and increasing ICH volume were 
associated with lower odds of 90-day-mRS 0-1 ([aOR=0.67; 95%CI=0.48-
0.93], [aOR=0.17; 95%CI=0.04-0.74)] and [aOR=0.95 per 1 mL; 
95%CI=0.90- 0.99] respectively). These relationships were not modified 
by the thrombolytic type (all p-interaction > 0.05).
Conclusions: Patients with any ICH on follow-up and those with increas-
ing volume or mass effect were associated with worse functional out-
comes in the AcT trial. This relationship was similar between tenecteplase 
and alteplase
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Background and aims: Data on the burden and determinants of intrac-
ranial arterial calcifications (IAC) are mainly available from Asian, Black 
and Hispanic stroke patients. However, data from White patients remains 
scarce. We assessed the burden and determinants of IAC in ischemic 
stroke patients from a Dutch academical hospital.
Methods: Between December 2005 and October 2010, 1248 patients 
(mean age 62.5 (SD ±14.0) years, 80.9% White) were recruited, of whom 
771 had ischemic stroke and 477 transient ischemic attack. CT-angiography 
was conducted as part of the routine stroke analysis protocol. These 
images were assessed for the presence, distribution, and volume (in mm3) 
of arterial calcification in the intracranial carotid and vertebrobasilar 
arteries. Using adjusted logistic and linear regression models, we investi-
gated associations between demographic and cardiovascular determi-
nants with prevalence and volume of IAC. Analyses were then restricted 
to White patients only.
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Results: IAC was present in 60.1% of internal carotids and 13.0% of 
vertebrobasilar arteries, affecting 60.9% of patients. Median volume of 
IAC was 22.8 (interquartile range 5.2-72.4) mm³, 22.8 (5.1-70.7) mm³  
for affected internal carotids and 3.1 (0.8-13.2) mm³ for affected 

vertebrobasilar arteries. History of smoking (adjusted OR 2.81(95% CI 
[2.07-3.82]), ischemic heart disease (2.12[1.35-3.33]), and diabetes melli-
tus (1.51[1.10-2.09]) were independent determinants of IAC prevalence 
and volume. Restricting our analyses to White patients did not signifi-
cantly change estimates.
Conclusions: In contrast to previous notions that IAC affects mostly 
non-White stroke patients, three out of five patients in this study had IAC 
and IAC was seen more frequently among White patients.
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Background and aims: Lacunar ischaemic stroke, a form of small vessel 
disease (SVD), causes functional, cognitive, mood and mobility impair-
ments, with no specific treatment. The LACunar Intervention Trial-2 
(LACI-2, ISRCTN14911850) assessed safety and efficacy of isosorbide 
mononitrate (ISMN) and cilostazol over one year, examining multiple out-
comes using the Stroke Impact Scale (SIS).
Methods: LACI-2 was an investigator-initiated randomised open-label 
blinded-endpoint 2x2 factorial trial. Participants age >30yrs with clinical 
lacunar ischaemic stroke, compatible MR/CT brain imaging, and capacity 
to consent, were randomised to one year of ISMN 25mg bd, cilostazol 
100mg bd, both or neither. Physical and cognitive function, dependency, 
mood, and recovery were assessed using the SIS masked to treatment. 
Analyses of the nine individual SIS sub-domains were co-variate adjusted; 
a composite of all SIS domains (Global SIS) was analysed using the Wei-
Lachin test. Data are median [interquartile range], Mann-Whitney differ-
ence (MWD, 95% confidence interval).
Results: From 05/02/2018-31/05/2021, LACI-2 recruited 363 patients at 
26 UK hospitals. Baseline characteristics were well balanced: age 64 [56-
72] years, female 112 (31%), stroke-to-randomisation 79 [27-244] days. 
LACI-2 retained 358 (99.0%) participants at one year, 318 (89%) com-
pleted the SIS. ISMN improved 6/9, cilostazol improved 0/9, and 
ISMN+cilostazol improved 8/9 individual SIS sub-domains. ISMN (MWD 
-0.14, -0.24,-0.04; p=0.005) and ISMN+cilostazol (MWD -0.17m -0.31,-
0.03; p=0.017) improved Global SIS.
Conclusions: LACI-2 suggests that ISMN, alone or with cilostazol, given 
for one year, may improve multiple common self-reported adverse physi-
cal, cognitive, and functional outcomes after lacunar stroke; a definitive 
phase-3 trial in lacunar stroke (LACI-3) is planned.
Disclosure of interest: No
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ASSOCIATION OF PRESTROKE DISABILITY 
WITH CLINICAL OUTCOME AFTER 
THROMBECTOMY IN VERTEBROBASILAR 
STROKE

Hanna Zimmermann1, Fabian Flottmann2, Jens Fiehler2, 
Christoph Trumm1, Thomas Liebig1, Götz Thomalla3,  
Steffen Tiedt4, Fanny Quandt*3

1University Hospital, LMU Munich, Institute of Neuroradiology, Munich, 
Germany, 2University Medical Center Hamburg-Eppendorf, Department of 
Diagnostic and Interventional Neuroradiology, Hamburg, Germany, 3University 
Medical Center Hamburg-Eppendorf, Department of Neurology, Hamburg, 
Germany, 4University Hospital, LMU Munich, Institute for Stroke and 
Dementia Research, Munich, Germany

Background and aims: Little is known on the impact of prestroke dis-
ability on endovascular treatment (EVT) outcomes in vertebrobasilar 
stroke in clinical practice.
Methods: We studied patients with vertebrobasilar stroke undergoing EVT 
between 2015 and 2021 from the German Stroke Registry, an ongoing, aca-
demic, prospective, multicenter registry. Prestroke disability was categorized 
into “no disability” (modified Rankin Scale (mRS) <=1), “slight disability” (mRS 
=2), “moderate disability” (mRS =3), and “severe disability” (mRS>=4). The 
primary outcome measure was a favorable functional outcome, defined as 
90-day mRS score of 0 or 1 or no accumulation of disability. Logistic regression 
analysis was used to assess the association between prestroke disability and 
favorable outcome, adjusted for patient characteristics and procedural data.
Results: We retrieved data from 755 patients with vertebrobasilar 
stroke, including 620 patients with no prestroke disability, 46 patients 
with slight, 52 patients with moderate and 37 with severe prestroke dis-
ability. Patients with any prestroke disability were older, received less 
often intravenous thrombolysis, were more frequently female and exhib-
ited more severe stroke severity at admission. Patients without disability 
achieved favorable outcome in 29.7% compared to 28.1 % patients with 
any prestroke disability (p=0.8). After adjustment for patient characteris-
tics and procedural data, prestroke disability was not associated with 
functional outcome in patients with vertebrobasilar stroke in patients 
with slight, moderate, and severe prestroke disability (Figure 1).
Conclusions: Patients with prestroke disability should be considered for 
EVT in vertebrobasilar stroke.

Figure 1. Association of prestroke disability with functional 
outcome compared to patients without prestroke disability.

1UCL Queen Square Institute of Neurology, Stroke Research Center, London, 
United Kingdom, 2The National Hospital for Neurology and Neurosurgery, 
University College London Hospitals NHS Foundation Trust, Comprehensive 
Stroke Service, London, United Kingdom, 3University College London, 
Department of Statistical Science, London, United Kingdom

Background and aims: Adverse non-motor outcomes (anxiety, depres-
sion, fatigue, sleep disturbance, social participation, pain, bowel, and blad-
der function) are key determinants of quality of life after stroke but are 
often studied in isolation. The aim of this comprehensive metanalysis was 
to systematically identify the prevalence of non-motor outcomes after 
stroke and their associations with key patient characteristics.
Methods: We searched PubMed, Embase, Medline via PubMed, and 
PsycINFO between January 1999 to December 2020 using a pre-specified 
search strategy. We included studies that described ischaemic, intracere-
bral haemorrhagic or mixed stroke cohorts with prospective assessment 
of non-motor outcomes. Pooled prevalence plots of estimates weighted 
by study sample size were created with random-effects meta-analysis. We 
investigated associations of key patient characteristics across studies with 
non-motor outcome prevalence including, stroke type (ischaemic stroke 
vs intracerebral haemorrhage), sex, age at stroke onset, follow-up time, 
and cohort (hospital vs population).
Results: Of 7,905 articles screened, we included 254 relevant studies 
involving 105,358 patients with a median follow-up period of 6.4 years 
([IQR 1.4 – 10.2]. Sexual dysfunction (59.8%) sleep disturbance (58.8%); 
bowel constipation (58.3%); reduced social participation (57.9%); adverse 
bladder function (45.9%); and fatigue (43.9%) were the most prevalent 
adverse non-motor outcomes with high heterogeneity across studies. 
ICH stroke, female sex, and hospital-based studies were associated with 
a higher prevalence of non-motor outcomes across multiple domains.
Conclusions: Adverse non-motor outcomes in multiple domains are 
highly prevalent after stroke; ICH survivors and females are at high risk. 
The high heterogeneity might be explained by methodological differences 
between studies.
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Comparison of 7-day NIHSS and 90-day mRS 
outcomes in randomized-controlled trials  
of acute ischemic stroke: A meta-analysis

Aravind Ganesh*1, Johanna Ospel2, Manon Kappelhof3,  
Arshia Sehgal1, Rosalie Mcdonough2, Mayank Goyal2
1University of Calgary Cumming School of Medicine, Clinical Neurosciences, 
Calgary, Canada, 2University of Calgary Cumming School of Medicine, 
Radiology, Calgary, Canada, 3Amsterdam UMC, Radiology and Nuclear 
Medicine, Amsterdam, Canada

Background and aims: Given that various factors independent of acute 
ischemic stroke (AIS) can confound conventional 90-day outcomes in 
randomized-controlled trials (RCTs) of acute treatments, we examined 
whether assessments of the National Institutes of Health Stroke Scale 
(NIHSS) within 7-days post-stroke could provide trial results in agree-
ment with 90-day outcomes on the modified Rankin Scale (mRS).
Methods: We conducted a meta-analysis including RCTs of AIS published 
until 31-Jan-2021, examining treatments started within 48-hours and 
completed within 7-days of stroke onset, with available data for both 
90-day mRS and NIHSS within 7-days. Outcomes were analyzed in accord-
ance with published protocols whenever feasible.
Results: We included 82 RCTs with NIHSS and mRS data (32,190 
patients, average age 68.0-years, 46.3% women). In total, these trials con-
tributed 99 NIHSS assessments performed across time points from 
24-hours to 7-days (Figure 1). When classifying trial results as positive or 
negative/neutral, there was agreement between NIHSS and mRS assess-
ments in 83 (83.8%) cases. Agreement varied numerically by timing of 
NIHSS assessments, from 83.0% at 24 hours (n=47) to 72.7% at 7-days 
(n=22), but differences were not significant (p=0.26).
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Prevalence and associations of adverse non-motor 
outcomes after stroke: comprehensive systematic 
review and meta-analysis including 105,358 
participants

Hatice Ozkan*1,2, Gareth Ambler3, Taniya Esmail1,2,  
Gargi Banerjee1,2, Rob Simister1,2, David Werring1,2
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Conclusions: NIHSS assessed within 7-days post-stroke has an overall 
high agreement with 90-day mRS in identifying positive versus neutral/
negative RCTs, indicating its value as an alternative primary outcome 
measure for AIS treatments. Similar agreement with mRS may be achieved 
with earlier NIHSS assessments within 24-hours – an important consid-
eration for AIS RCTs as patients may often be transferred/discharged from 
the RCT site after a few days, complicating later in-person assessments.

Disclosure of interest: No
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IDENTIFYING PATIENTS WITH 
EXTRACRANIAL VERTEBRAL ARTERY 
STENOSIS WHO CAN BENEFIT FROM STENT 
PLACEMENT: POST HOC ANALYSIS FROM 
RANDOMIZED CONTROLLED TRIALS

Adnan Qureshi*1,2, Abdullah Lodhi1,2, Mojgan Golzy3,  
Xiaoyu MA1,2, Navpreet Bains1, Farhan Siddiq4,  
Camilo Gomez1

1University of Missouri, Department of Neurology, Columbia, United States, 
2Zeenat Qureshi Stroke Institute, Neurology, St. Cloud, MN, United States, 
3University of Missouri, Medical Research Office, Columbia, United States, 
4University of Missouri, Department of Neurosurgery, Columbia, United States

Background and aims: Stent placement is a treatment option to 
reduce the risk of ischemic events in patients with extracranial vertebral 
artery stenosis (EVAS). However, the patient subgroups that can poten-
tially benefit from stent placement is not well defined.
Methods: We performed an individual patient data analysis of patients 
with EVAS (measuring ⩾50% in severity) enrolled in two randomized 

controlled trials. We compared the risk of vertebrobasilar arterial distri-
bution (VBA) stroke and/or death post randomization between patients 
who underwent stent placement and those who received medical 
treatment.
Results: VBA stroke and/or death occurred in 28 (11.5%) of the 244 
patients (mean age ±SD, 66.84 ± 10.06 years) with EVAS during a median 
follow-up period of 37.39 (IQR 22.19-51.18) months. In the overall 
cohort, there was no difference in either VBA stroke and/or death 
(Hazard Ratio [HR] 1.3, 95% CI 0.61-2.75) between patients treated with 
medical treatment and those treated with stent placement. The risk of 
VBA stroke and/or death was higher in medically treated patients among 
patients with stroke as a qualifying event (16.18% vs 11.84%, HR 1.69, 
95% CI 0.72-3.99), those randomized within 30 days of a qualifying event 
(16.25% vs 10.71%, HR 1.51, 95% CI 0.63-3.66), and in those with both 
stroke (qualifying event) and randomized within 30 days of a qualifying 
event (20.45% vs 12%, HR 1.89, 95% CI 0.67-5.34).
Conclusions: Certain patient subgroups with EVAS can potentially ben-
efit from stent placement and should be further evaluated in clinical trials.
Disclosure of interest: No
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Sex-Differences in Functional Outcome of 
Patients with Acute Ischemic Stroke Treated with 
Thrombolysis

Martha Marko*1, Melanie Haidegger2, Dominika Mikšová3, 
Johanna Ebner1, Jakob Schneider1, Marek Sykora4,  
Thomas Gattringer2, Stefan Greisenegger1

1Medical University of Vienna, Deparment of Neurology, Vienna, Austria, 
2Medical University Graz, Deparment of Neurology, Graz, Austria, 
3Gesundheit Österreich GmbH, -, Vienna, Austria, 4Krankenhaus Barmherzige 
Brüder, Department of Neurology, Vienna, Austria

Background and aims: Functional outcome after intravenous throm-
bolysis for ischemic stroke has improved over time, but we previously 
observed consistently worse outcomes in female patients; the aim of this 
study was to further investigate these differences and explore potential 
explanations.
Methods: This analysis is based on data from the Austrian Stroke Unit 
Registry covering the years 2006-2021, including patients who have been 
treated with intravenous thrombolysis. The primary outcome parameter 
was favourable functional outcome (modified Rankin Scale (mRS) 0-2) at 
3 months. Sex-specific influences of baseline characteristics on functional 
outcome were evaluated by logistic regression analysis.
Results: Overall, 11840 patients were included in this analysis; 5503/11840 
(46.5%) were female. In women, 2498/5503 (45.5%) achieved favourable 
functional outcome, compared to 3787/6337 (59.8%) of men. Age, stroke 
severity, premorbid mRS 0-2, diabetes mellitus, prior stroke, and hyperlipi-
demia were associated with functional outcome in both groups, whereas 
year of treatment (adjOR=1.04,95%CI=1.02-1.06), hypertension (adjOR= 
0.71,95%CI=0.60-0.84), smoking (adjOR=0.83,95%CI=0.70-0.97), an onset- 
to-door time (ODT) of >270min (adjOR=0.56,95%CI=0.37-0.85) and an 
unknown ODT (adjOR=0.71,95%CI=0.58-0.88) were associated only in 
the male population. Myocardial infarction (adjOR=0.65,95%CI=0.49-0.87) 
and atrial fibrillation (adjOR=0.79,95%CI=0.67-0.93) as well as a door-to-
needle time of 61-120min (adjOR=0.80,95%CI=0.67-0.95) were associ-
ated with functional outcome in women but not in men.
Conclusions: Predictors of functional outcome after intravenous throm-
bolysis differ between males and females and a positive association 
between year of treatment and outcome could only be observed in men. 
Increasing awareness of these differences is needed to enable further 
improvement in functional outcome for female stroke patients.
Disclosure of interest: No
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Nocturnal Non-Dipping of Heart Rate is 
Associated with Unfavourable In-Hospital Stroke 
Outcome in Data Lake-Driven Analytics

Markus Klammer*1, Alexander Nelde2, Christian Nolte1,2,3,4, 
Helena Stengl1,2,3, Michael Krämer3, Regina von Rennenberg1,2,5,  
Andreas Meisel1,2,3,6, Franziska Scheibe2,5, Matthias Endres2,4,5,7, 
Jan Scheitz1, Christian Meisel2,3,6,7

1Centrum für Schlaganfallforschung Berlin, Neurology, Berlin, Germany, 
2Charité Universitätsmedizin Berlin, Neurology, Berlin, Germany, 3Berlin 
Institute of Health, Neurology, Berlin, Germany, 4German Center for 
Cardiovascular Research, Neurology, Berlin, Germany, 5Deutsches Zentrum 
für Neurodegenerative Erkrankungen e. V. (DZNE), Neurology, Berlin, 
Germany, 6NeuroCure Clinical Research Center, Neurology, Berlin, Germany, 
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Background and aims: Post-stroke heart rate (HR) and heart rate vari-
ability (HRV) changes have been proposed as outcome predictors after 
stroke. We sought to use data lake-enabled continuous electrocardio-
grams to assess outcome-dependent differences in post-stroke HR and 
HRV, and to determine their utility to improve machine learning-based 
stroke outcome prediction.
Methods: In this observational cohort study, we included stroke patients 
admitted to two stroke units in Berlin, Germany, between October 2020 
and December 2021 with final diagnosis of acute ischemic stroke or acute 
intracranial hemorrhage and collected continuous ECG data through data 
warehousing. We created circadian profiles of several continuously 
recorded ECG parameters including HR and HRV parameters. The pre-
defined primary outcome was post-stroke disability assessed through 
modified Rankin Scale (mRS) at discharge with a mRS-score >2 indicating 
dependent functional health status.
Results: We included 625 stroke patients. 287 patients remained after 
matching for age and NIHSS (mean age 74.5 years, 45.6 % female, 88.9 % 
ischemic, median NIHSS 5). Both higher HR and nocturnal non-dipping of 
HR were associated with dependent functional outcome (p <0.01). The 
examined HRV parameters were not associated with the outcome of 
interest. Nocturnal non-dipping of HR ranked highly in feature impor-
tance of various machine learning models.
Conclusions: Our data suggest that a lack of circadian HR modulation 
— specifically nocturnal non-dipping — is associated with short-term 
unfavorable health state after stroke, and that including HR into machine 
learning-based prediction models may lead to improved stroke outcome 
prediction.
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ISOSORBIDE MONONITRATE/CILOSTAZOL 
FOR PREVENTING COGNITIVE AND GLOBAL 
DECLINE IN PATIENTS WITH LACUNAR 
CEREBRAL SMALL VESSEL DISEASE STROKE: 
SECONDARY OUTCOMES AT 6 MONTHS, 
LACI-2 TRIAL

Philip Bath*1, Fergus Doubal2, Vera Cvoro2, David Werring3, 
Tim England1, Ahamad Hassan4, John M Bamford4,  
Lisa Woodhouse1, Iris Isheanesu Mhlanga1, Joanna Wardlaw2

1University of Nottingham, Stroke Trials Unit, Nottingham, United 
Kingdom, 2University of Edinburgh, Centre for Clinical Brain Sciences, 
Edinburgh, United Kingdom, 3University College London, Institute of 
Neurology, London, United Kingdom, 4Leeds Teaching Hospitals NHS Trust, 
Neurology, Leeds, United Kingdom

Background and aims: Lacunar stroke causes dependency and cogni-
tive decline/dementia. However, there is no specific treatment to prevent 
these adverse outcomes.
Methods: The LACunar Intervention Trial-2 (LACI-2) assessed the feasi-
bility, safety and efficacy of isosorbide mononitrate (ISMN, 25 mg bd) and/
or cilostazol (100 mg bd) over one year using a prospective randomised 
open-label blinded-endpoint 2x2 factorial phase IIb design. Participants 
were age>30yrs, clinical lacunar ischaemic stroke, compatible MR/CT 
brain imaging and capacity to consent. The following focuses on 6 month 
clinical outcome data. Adjusted analyses (binary/ordinal logistic regres-
sion) are presented.
Results: Baseline characteristics were balanced across 363 participants: 
age 64 [56-72] years, females 31%, stroke onset to randomisation 79 [27-
244] days. After 6 months, ISMN vs control (n=356) was associated with 
a reduced composite outcome (combined stroke/TIA, MI, cognitive 
impairment, dependency, death; adjusted odds ratio, aOR 0.74, 0.55-0.99) 
and a global outcome (-0.06, 95% CI -0.11, -0.01), and a tendency to less 
cognitive impairment (shift in 7-level scale, adjusted common OR, acOR 
0.66, 95% CI 0.43-1.02). Cilostazol vs control was associated with a shift 
to better cognition (acOR 0.64, 95% CI 0.41-0.99) and a tendency to a 
better global outcome (-0.05, 95% CI -0.10, 0.00). Combined ISMN/
cilostazol vs control (n=181) were associated with better cognition and 
global outcome.
Conclusions: ISMN and cilostazol may reduce cSVD complications after 
lacunar stroke, especially when given together. We will test these in the 
phase III LACI-3 trial.
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Long-term domain-specific cognitive impairment 
following stroke: The OX-CHRONIC study

Nele Demeyere*1, Elise Milosevich2, Andrea Kusec2,  
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Background and aims: The prevalence of domain-specific function, as 
well as individual domain trajectories of impairment are not well charac-
terized in long-term stroke survivors. This study aimed to determine the 
domain-specific cognitive trajectories at acute, 6-month and long-term 
(2-9 years) post stroke.
Methods: 866 stroke patients were recruited and received domain-spe-
cific cognitive screening acutely, 430 (49.7%) of which completed 6-month 
follow-up (T2). Of these, 208 consented to being re-contacted for further 
research. 105 participants were recruited to the OX-CHRONIC cohort 
study (REC Ref: 19/SC/0520). Descriptive statistics of prevalence and tra-
jectories, and multivariate regression analyses on associations between 
acute, 6-month and chronic cognitive impairment are presented.
Results: 98 stroke survivors (Mean/SD age 68.7/12.9 years, 44.9% female, 
Mean/SD NIHSS 7.1/6.1 completed the Oxford Cognitive Screen (OCS) 
at all 3 timepoints. At final follow-up (mean 4.5 years), 41.8% were 
impaired on at least one OCS domain subtest. Deficits were found across 
all domains ranging from 8.2% impaired in memory to 14.3% in attention. 
Overall, 11.2% met all criteria for dementia. A greater severity of acute 
(β=0.201, Adj R2=0.161) and 6-month (β=0.358, Adj R2=0.159) cognitive 
impairment was associated with a greater severity of long-term cognitive 
impairment after adjusting for demographics, stroke characteristics, and 
vascular risk factors. From acute to final follow-up, 71% had a reduction in 
tasks impaired, 17% remained stable (mainly unimpaired), and 11% 
declined in function.
Conclusions: Domain-specific impairments remain prevalent, despite 
overall recovery in those continuing to follow up. Increased severity of 

A summary of abstract 1330 and 2145 will be presented in session “Official Welcome and Large Clinical Trials” by Joanna Wardlaw
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cognitive impairment early after stroke indicates potential increased 
severity of long-term impairment.
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Predictors of acute ischemic cerebral lesions in 
immune-mediated thrombotic thrombocytopenic 
purpura and hemolytic uremic syndrome

Hugues Chabriat*1,1, Neuman Lisa1, Coppo Paul2
1Université Paris Cité, CNVT and Department of Neurology Hopital 
Lariboisiere, Paris, France, 2Hospital Saint-Antoine Ap-Hp, Hematologie,  
Paris, France

Background and aims: The immune form of Thrombotic thrombocy-
topenic purpura (iTTP) and the Hemolytic and Uremic Syndrome (HUS) 
are two major forms of thrombotic microangiopathy (TMA). The preva-
lence and predictors of cerebral lesions during the acute phase of iTTP 
and shigatoxin-producing Escherichia coli-HUS or atypical HUS were 
evaluated in a prospective multicenter study of TMA.
Methods: Univariate analysis was performed to report differences 
between patients with iTTP and those with HUS or between patients 
with acute cerebral lesions and the others. Multivariable logistic regres-
sion analysis was used to identify the potential predictors of these 
lesions.
Results: Among 73 TMA cases ( 46.89 ± 15.99 years) with iTTP (n = 
57) or HUS (n= 16), one third presented with acute ischemic cerebral 
lesions on MRI, two individuals also had hemorrhagic lesions. One in ten 
patients had acute ischemic lesions without any neurological symptom. 
The neurological manifestations did not differ between iTTP and HUS. In 
multivariable analysis, 3 factors predicted the occurrence of acute 
ischemic lesions on cerebral MRI: 1) the presence of old infarcts on cer-
ebral MRI, 2) the level of blood pulse pressure, 3) the diagnosis of iTTP.
Conclusions: Cerebral MRI is crucial to detect ischemic lesions at the 
acute phase of iTTP and HUS and helps identify patients with old infarcts, 
at the highest risk of neurological worsening. The diagnosis of iTTP fur-
ther increases the risk of ischemic lesions but also increased blood pres-
sure that may represent a potential target to improve therapeutic 
management of such conditions
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THE JAK2V617F MUTATION IS COMMON IN 
ISCHEMIC STROKE

Marie Hvelplund Kristiansen*1,2, Vibe Skov3, Lasse Kjær3, 
Morten Larsen2,3, Christina Ellervik2,4,5, Hans Hasselbalch2,3, 
Troels Wienecke1,2

1Zealand University Hospital, Department of Neurology, Roskilde, Denmark, 
2University of Copenhagen, Faculty of Health and Medical Sciences, 
Copenhagen, Denmark, 3Zealand University Hospital, Department of 
Hematology, Roskilde, Denmark, 4Region Zealand, Department of Data and 
Data Support, Sorø, Denmark, 5Harvard Medical School, Department of 
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Background and aims: The acquired gene mutation JAK2V617F is a risk 
factor for thrombosis in patients with the Philadelphia negative myelopro-
liferative neoplasms (MPN). Moreover, the mutation is present in 3.1% of 

the general population. However, whether the JAK2V617F mutation is a 
risk factor for thrombosis in the absence of MPN is uncertain. An 
increased JAK2V617F prevalence in a stroke population compared to the 
background prevalence would indicate such a link.
We aimed to investigate the prevalence of the JAK2V617F mutation in 
patients with Ischemic Stroke (IS), Transient Ischemic Attack (TIA), or 
Retinal Artery Occlusion (RAO).
Methods: We recruited 490 consecutive patients with IS, TIA, or RAO 
during admission at the Department of Neurology, Zealand University 
Hospital, Denmark. A blood sample was taken within 7 days of symptom 
onset and screened for the JAK2V617F mutation by the highly sensitive 
droplet digital PCR.
Results: Out of 490 patients, 51 (10.4%) had the JAK2V617F mutation. 
There was no significant difference regarding patient demographics, car-
diovascular risk factors, or the presence of elevated blood cell levels 
between patients with and without the gene mutation.
Conclusions: The JAK2V617F prevalence in the stroke population is 
substantially higher compared to the background population (10.4% vs 
3.1%). This supports the hypothesis that the JAK2V617F mutation is a 
thrombotic risk factor even in the absence of MPN. Indeed, it calls for 
further exploration into both the pathophysiological mechanisms and 
potential treatments to prevent future thrombotic events in these 
patients.
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HIGH CARRIER FREQUENCY OF RNF213 
p.R4810K VARIANT AMONG EARLY-ONSET 
ISCHEMIC STROKE PATIENTS

Ryoma Inui*1, Hiroyuki Ishiyama1, Takeshi Yoshimoto1, 
Masatoshi Koga2, Kazunori Toyoda2, Masafumi Ihara1
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Background and aims: The moyamoya disease (MMD) susceptibility 
variant RNF213 p.R4810K is frequently found in patients with early-onset 
ischemic stroke (IS); however, generational differences in the prevalence 
of this variant remain to be elucidated.
Methods: Among the participants in the NCVC BioBank, primarily com-
prising of patients with cerebrovascular and cardiovascular diseases 
between 2011 and 2021, only those evaluated for the RNF213 p.R4810K 
variant were included and classified into 5 generation groups: <50, 50–59, 
60–69, 70–79, and 80⩽ years of age. The carrier frequency of this variant 
in IS or MMD was investigated. The Cochran-Armitage test was used to 
analyze the trend of frequency of RNF213 p.R4810K variant across 
generations.
Results: Among the 25846 participants in the NCVC BioBank, 7206 
(median age, 69 years, female 63.8%) were included and the RNF213 
p.R4810K variant was detected in 235 (3.3%) with a higher carrier fre-
quency among younger generations: <50 years, 5.2%; 50–59, 4.5%; 60–
69, 3.1%; 70–79, 2.9%; 80⩽, 1.6% (P for trend <0.001). In IS patients 
(n=2275), this trend was more pronounced: <50 years, 13.2%; 50–59, 
6.4%; 60–69, 4.5%; 70–79, 2.8%; 80⩽, 0.7% (P for trend <0.001). In MMD 
patients (n=42), the prevalence of this variant was similar across genera-
tions: <50 years, 64.0%; 50–59, 60.0%; 60–69, 50.0%; 70–79, 60.0% (P for 
trend=0.765).
Conclusions: The carrier frequency of the RNF213 p.R4810K variant 
was observed to be more frequent among younger generations with IS 
compared to older generations.
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Higher stroke recurrence and death in ischaemic 
stroke patients with known atrial fibrillation, 
compared to those with a first-diagnosis of atrial 
fibrillation: a cross-sectional study
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Sur Roy2, Saur Hajiev2, Kayvan Khadjooi2, John Mccabe3,4,5
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Background and aims: It is uncertain if the prognosis differs in patients 
who have atrial fibrillation (AF) detected for the first time after stroke 
(AFDAS) compared to patients who are previously known to have AF 
(KAF). We compared vascular risk-factor prevalence, risk of recurrent 
stroke/TIA, and mortality in patients with AFDAS compared to KAF after 
ischemic stroke (IS).
Methods: We analysed a UK prospective stroke registry from 2015-
2019 at a hyperacute stroke center. Eligible patients had IS and AF. Data 
on comorbidities, possible competing stroke mechanisms other than AF, 
echocardiographic parameters, stroke/TIA recurrence and death at 
3-years were collected.
Results: 370 patients (AFDAS 139, KAF 231) were included. AFDAS 
patients were younger (P=0.006), had a lower proportion of heart failure 
(P=0.04), ischaemic heart disease/vascular disease (P=0.0007); lower 
CHA2DS2-VASc scores (P=0.0004); and smaller left atrial area (P<0.0001) 
and left atrial volume (P=0.001).
A significantly larger proportion of KAF patients had recurrent IS, TIA or 
haemorrhagic stroke by 3-years (P=0.01) despite similar proportions anti-
coagulated. More KAF died as inpatients (P=0.001) or by 3-years 
(P<0.0001) (Table 1).
A significantly smaller proportion of AFDAS patients had a competing 
aetiology to cardioembolism for their stroke (P=0.04). AFDAS patients 
were significantly less likely to have died by 3-years compared to KAF (OR 
(adjusted for CHA2DS2-VASc) 0.38 (0.24-0.58), P<0.0001).
Conclusions: KAF patients are a more complex cohort of patients com-
pared to AFDAS and may need consideration of a multi-faceted approach 
to stroke prevention, outside of just anticoagulation.
Disclosure of interest: No

1455

ASSOCIATION BETWEEN HYPERTENSION 
AND CRYPTOGENIC ISCHEMIC STROKE IN 
YOUNG ADULTS

Jukka Putaala*1, Bettina von Sarnowski2, Ulf Schminke2,  
Phillip Ferdinand3, Ana Catarina Fonseca4, Juha Huhtakangas5, 
Dalius Jatuzis6, Pekka Jäkälä7, Janika Kõrv8, Liisa Kõrv8,  
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Rosario Pascarella11, Laura Amaya-Pascasio10, André Paula4, 

Table 1. AFDAS compared to KAF. 

*Excluding inpatient deaths.
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Background and aims: Underlying risk factors for young-onset crypto-
genic ischemic stroke (CIS) remain understudied. In the SECRETO Study 
(Searching for Explanations for Cryptogenic Stroke in the Young: Revealing 
the Etiology, Triggers, and Outcome) we aimed to assess the association 
between hypertension and CIS, with subgroup analyses stratified by sex 
and age.
Methods: We prospectively enrolled 509 patients aged 18-49 years 
(median age 41 years; 47% women) with a recent CIS and 509 age- and 
sex-matched (±5 years) stroke-free controls. Hypertension was defined as 
either prior diagnosis of hypertension, use of antihypertensive medication 
prior to stroke, or systolic blood pressure at least 140 mmHg or diastolic 
blood pressure at least 90 mmHg at baseline visit. We used conditional 
logistic regression adjusting for age, education, any cardiovascular disease, 
diabetes, current smoking, obesity, heavy alcohol consumption, and physical 
inactivity to assess independent association between hypertension and CIS.
Results: Patients had more frequently history of hypertension compared 
to controls, and they were more often overweight, current smokers, heavy 
alcohol users, and physically inactive. In the entire cohort, hypertension 
was independently associated with CIS (adjusted odds ratio [aOR] 2.45, 
95% confidence interval [CI] 1.56-3.86). In sex- and age-specific analyses, 
hypertension was independently associated with CIS especially in older 
patients ⩾41 years (for men aOR 3.12, 95% CI 1.34-7.26 and for women 
aOR 3.11, 95% CI 1.31-7.40) but not in younger patients.
Conclusions: Hypertension seems to be strongly associated with young-
onset CIS in slightly older patients, both men and women.
Disclosure of interest: No
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HYPERTHYREODISM IS ASSOCIATED WITH 
CARDIOEMBOLIC STROKE ETIOLOGY 
MEDIATED BY ATRIAL FIBRILLATION: 
RESULTS FROM THE BIOSIGNAL STUDY
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Background and aims: We aimed to investigate the association of 
thyreoid stimulating hormone (TSH) with cardioembolic stroke etiology 
(CES) and analyze to which extend the effect of hyperthyroidism on CES 
is attributable to atrial fibrillation (AF)
Methods: The BIOSIGNAL-study is a multicenter, prospective cohort 
study that included acute ischemic stroke (AIS) patients. TSH levels were 
measured within the first 24 hours of symptom onset. Stroke etiology 
was classified according to TOAST criteria. Patients were categorized as 
hyperthyroid using the standard TSH-cutoff of <0.33 mU/L. We used a 
mediation analysis framework to estimate the total, direct, and indirect 
effects of hyperthyroidism on (CES), with AF as the mediator variable. 
Bootstrapping was used to estimate the standard error and 95% confi-
dence interval for the indirect effect
Results: Of 1,730 AIS patients, 78 (4.5%) were hyperthyroid. 
Hyperthyroid patients were more likely to have a CES (48.1% vs. 32.4%, 
p=0.004; Table 1) and a history of AF (41.0% vs. 24.9%, p=0.001) . For the 
effects of hyperthyroidism on CES, results were significant for the total 
effect (coefficient: 0.143, p=0.008) and the indirect effect (coefficient: 
0.085 [bootstrap 95% CI: 0.018-0.152], p=0.006; Table 2), but not for the 
direct effect (p=0.193). This indicates the presence of a full indirect medi-
ation with approximately 59% of the total effect of hyperthyroidism on 
CES being mediated by AF (ratio of indirect to total effect: 0.594)
Conclusions: Our findings suggest that in patients with AIS, the associa-
tion of hyperthyroidism with CES was mainly mediated by the presence 
of atrial fibrillation.
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Drug-eluting stents versus bare-metal stents for 
intracranial atherosclerotic stenosis: a systematic 
review and meta-analysis

Haozhi Gong*1, Jichang Luo1, Tao Wang1, Liqun Jiao1

1Xuanwu Hospital, Capital Medical University, No. 45 Changchun Street, 
Department of Neurosurgery, Beijing, China

Background and aims: In-stent restenosis (ISR) is the main cause of 
stroke recurrence after intracranial stenting. Recently, drug-eluting stent 
(DES) has shown its great potential in reducing restenosis. This system-
atic review aimed to evaluate the efficacy and safety of DES compared to 
bare-metal stent (BMS) for intracranial atherosclerotic stenosis (ICAS).
Methods: We systematically searched MEDLINE, CENTRAL, EMBASE, 
and Web of Science for randomized controlled trials (RCTs) and prospec-
tive cohorts comparing DES with BMS in the treatment of symptomatic 
severe ICAS before July 04, 2022. Safety and efficacy evaluations were 
divided into short-term and long-term outcomes. Fixed or random effects 
model were employed to pool data respectively.
Results: A total of 510 participants were enrolled from 4 trials fulfilling 
all eligible criteria. DES was as safe and efficiency as BMS in short term, 
and probably safer in long term, with a lower rate of stroke recurrent 
within 1 year (3 trials, 436 participants, RR 0.46, 95% CI 0.24 to 0.88, 
P=0.02). It was manifested that DES group had a significantly lower rate of 
ISR (4 trials, 429 participants, RR 0.23, 95% CI 0.13 to 0.41, P<0.001), as 
well as less luminal narrowing (2 trials, 233 participants, MD -14.45, 95% 
CI -26.77 to -2.13, P=0.02) within 1 year.
Conclusions: This review demonstrated that the application of DES for 
intracranial stenting was safe and efficient, and could significantly reduce 
the rate of ISR and recurrent ischemic events. More researches in the 
future are deserved to be conducted to support these results.
Disclosure of interest: No
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COMBINED INFLAMMATORY BIOMARKERS 
PREDICT RECURRENT IPSILATERAL 
ISCHAEMIC STROKE
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Background and aims: Inflammation is important in the development 
and rupture of carotid plaque. It remains unknown if inflammatory blood-
biomarkers can improve identification of patients with carotid stenosis at 
high-risk of stroke recurrence.
Methods: We pooled three prospective cohort studies. Included 
patients had recent non-severe ischaemic stroke/TIA and ipsilateral inter-
nal carotid stenosis (CS). Blood hsCRP and IL-6 were measured using 
immunochemiluminescence and dichotomised at 2mg/L (hsCRP) and 7pg/
ml (IL-6, expected-normal). The primary outcome was recurrent ipsilat-
eral IS. Cox regression with stepwise-backwards adjustment was per-
formed, with variables removed at p⩾0.2.
Results: Of 269 stroke/TIA participants, 130 (48.3%) had severe CS (median 
age, 71 (IQR 64-78)). There were 19 post-phlebotomy ipsilateral recurrent IS 
in 1,046-patient-years follow-up (median 3.9 years (IQR 1.6-5.8)).
187 (69.5%) had hsCRP⩾2mg/L and 170 (63.2%) had IL-6⩾7pg/ml. 146 
(54.3%) had both hsCRP⩾2mg/L and IL-6⩾7pg/ml.
On unadjusted Cox regression, hsCRP⩾2mg/L was associated with 
recurrent IS (HR 8.82, CI 1.2-66.2, p=0.03) with a trend for IL-6⩾7pg/ml 
(HR 3.14, CI 0.91-10.7, p=0.07.) Combined high-hsCRP/IL-6 was associ-
ated with recurrent IS (HR 4.76, CI 1.38-16.34, p=0.01).
On stepwise Cox regression, adjustment covariates were prior stroke/
TIA, diabetes mellitus and time-to-phlebotomy. After adjustment, trends 
remained for hsCRP⩾2mg/L and IL-6⩾7pg/ml individually (hsCRP HR 
7.04, CI 0.93-53.4, p=0.059; IL-6 HR 2.67, 0.77-9.3, p=0.12). However, 
combined hsCRP/IL-6 independently predicted recurrent stroke (HR 
3.72, CI 1.07-13.0, p=0.039).
The c-statistic for combined raised hsCRP/IL-6 was 0.66 (CI 0.57-0.75).
Conclusions: The combination of high hsCRP/IL-6 predicted recurrent 
IS with better accuracy than established risk factors or either biomarker 
alone in recently-symptomatic CS.
Disclosure of interest: Yes

2197
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Ischemic Attacks in the Community-the 
Framingham Heart Study
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Background and aims: The association between Transient ischemic 
attack (TIA) and stroke is well-established; the risk of non-cerebral car-
diovascular events is less well described. We report the risk of stroke, 
coronary heart disease (CHD) and congestive heart failure (CHF) post-
TIA in the Framingham Heart Study (FHS) cohort.
Methods: Longitudinal follow-up (1948-2017) of FHS participants with 
TIA, CHD- and stroke-free at age 35-94. Each TIA was randomly assigned 
3 age- and gender-matched stroke/CHD-free controls. Cox models were 
used to examine 10-year risk of subsequent stroke, CHD (coronary 
death or myocardial infarction), CHD+angina or CHF.
Results: 286 participants (170 women, 73.1±10.8 years) with a first-ever 
TIA were identified; over 9.5±8.1 years of follow-up 83 (29%) experi-
enced stroke, 35 (12%) CHD, 54 (19%) CHD+angina and 37 (13%) devel-
oped CHF. Compared to controls, persons with TIA had a 4-fold higher 
stroke risk [HR 4.01 95% CI(2.73-5.87), p<0.0001] but also 54% higher 
risk of CHD+angina [HR 1.55, 95% CI(1.06-2.28), p<0.03], 45% higher 

risk of CHD [HR 1.45, 95% CI(0.90-2.36), p=0.13] and 36% higher risk of 
CHF [HR 1.36, 95% CI(0.88-2.11), p=0.17] adjusting for age, sex, educa-
tion level, hypertension, diabetes, atrial fibrillation, and smoking.
Conclusions: In addition to higher stroke risk, TIA patients are at signifi-
cantly higher risk of subsequent CHD compared to the general popula-
tion. Our findings suggest that TIA should not be viewed as a strictly 
cerebrovascular problem, but as herald of subsequent overall cardiovascu-
lar risk beyond stroke and highlight the need for both early intervention 
and continued surveillance in this high-risk patient population.
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Background and aims: Early stroke risk is a well-established complica-
tion following Transient ischemic attack (TIA); the occurrence and timing 
of non-cerebral cardiovascular events is less well described. We report 
the timing of stroke, coronary heart disease (CHD) and congestive heart 
failure (CHF) post-TIA in the Framingham Heart Study (FHS) cohort.
Methods: Longitudinal follow-up (1948-2017) of FHS participants with 
TIA, CHD- and stroke-free at age 35-94. We examined the risk of stroke, 
CHD (coronary death or myocardial infarction), CHD+angina or CHF 
stratified by time: early (0-3 months), intermediate (4-12 months) and late 
(>12 months).
Results: 286 participants (170 women, 73.1±10.8 years) with a first-ever 
TIA were identified; over 9.5±8.1 years of follow-up 83 (29%) experi-
enced stroke, 35 (12%) CHD, 54 (19%) CHD+angina and 37 (13%) devel-
oped CHF. Strokes were significantly more likely to occur early: 
35/83(42%) vs 3/35(9%) CHD, 5/54(9%) CHD+angina and 3/37 (8%), 
p=0.0001. Outcome rates beyond 12 months were comparable: 40/286 
(14%) experienced a stroke, 29/286 (10%) had CHD, 44/286 (15%) 
CHD+angina and 27/286 (9%) developed CHF, p=0.08.
Conclusions: TIA patients are at risk for both stroke and non-stroke 
cardiovascular events. Our findings suggest that stroke risk is early while 
non-stroke cardiovascular events occur in a delayed fashion. Although 
focus on stroke prevention is warranted in the early post-TIA period, 
cardiac outcomes are equally possible beyond 12 months highlighting the 
need for continued global surveillance and attention to overall cardiovas-
cular health in this patient population.
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Background and aims: The p.R4810K RNF213 variant, a susceptibility 
gene for moyamoya disease, is associated with systemic vascular diseases 
such as intracranial/extracranial, coronary, pulmonary, or peripheral 
arteries. We investigated the association between the variant and poly-
vascular disease (PVD).
Methods: Among 25846 participants in the NCVC BioBank between 
2011 and 2021, those evaluated for the RNF213 p.R4810K variant 
(n=7206) were included. PVD was defined as the presence of vascular 
disease in ⩾2 following arterial beds: intracranial/extracranial artery, cor-
onary artery, pulmonary artery, renal artery, peripheral artery, and the 
aorta. Vasculitis (n=21), Burger disease (n=16), and vascular diseases due 
to other genetic variants including Marfan syndrome (n=85), Fabry dis-
ease (n=4), and CADASIL (n=6) were excluded. The association between 
the carriage of the variant and PVD was analyzed using multiple logistic 
regression models, adjusting for demographics and vascular risk factors.
Results: Among 7074 participants (median age, 69 years; female 63.9%), 
the RNF213 p.R4810K variant was identified in 234 (3.3%). The variant 
carriers were younger (median age, 63 vs. 69 years, P<0.001), and more 
frequently female (47.9% vs. 35.7%, P<0.001) than non-carriers. The car-
riage of the variant was significantly associated with intracranial/extracra-
nial artery disease (n=1406; OR, 4.62 [95% CI, 2.72–7.84], P<0.001), 
coronary artery disease (n=1117; OR, 1.95 [95% CI, 1.18–3.22], P=0.009), 
and peripheral artery disease (n=207; OR, 2.75 [95% CI, 1.25–6.02], 
P=0.012). The variant also demonstrated a significant association with 
PVD (n=569; OR, 2.25 [95% CI, 1.17–4.34], P=0.015).
Conclusions: The RNF213 p.R4810K variant could confer risk for PVD.
Disclosure of interest: No
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The burden of cancer in the Danish stroke 
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Background and aims: Stroke and cancer share risk factors contribut-
ing to greater cancer burden in the stroke population. We studied the 
cancer burden in the Danish stroke population with comparison to the 
background population (BP) without stroke.
Methods: All patients with incident stroke in Denmark 2003-2015 were 
identified through the Danish Stroke Registry (n=85893) and matched 
1:10 on age/sex to the Danish BP without history of stroke (n=858740). 
Linking to the Danish Cancer Registry, we identified events of previously 
unknown cancer during a one-year follow-up in the stroke and BP. We 
stratified cancers into all-cancers and cancers related to/unrelated to 
smoking. We determined rate of identification per 1000 person-years (RI) 
of cancers in the first month after stroke (when patients are in hospital) 
and in the 4th-12th months (when patients are discharged from hospital).
Results: All-cancers: In the first month RI was 69.6/18.6 (stroke/BP); 3.7 
greater in the stroke population. In the 4th-12th months RI was 20.1/18.0 
(stroke/BP); 1.1 greater in the stroke population. Smoking related can-
cers: 1st month RI was 33.1/8.5 (stroke/BP); 3.9 greater in the stroke 
population. 4th-12th months RI was 9.7/8.0 (stroke/BP); 1.2 greater in 
the stroke population. Cancers unrelated to smoking: 1st month RI was 
10.5/6.3 (stroke/BP); 1.7 greater in the stroke population. 4th-12th 
months RI was 5.5/6.2 (stroke/background); now 1.1 greater in the 
background population.
Conclusions: The stroke population generally has greater cancer bur-
den, which however manifests itself differently depending on type of can-
cer and where in the course of the stroke it is measured.
Disclosure of interest: No
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SEX-DIFFERENCES IN ACCESS TO STROKE 
DIAGNOSTICS, TREATMENT, AND 
REHABILITATION
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Background and aims: Reports on sex-differences in access to stroke 
care remain conflicting. We aimed to investigate sex-differences in diag-
nostics, treatment, and rehabilitation in a population-based study.
Methods: Based on aggregate data (SlicerDicer tool in Epic© electronic 
health record platform) we identified all patients admitted with a stroke 
(DI63, DI61, DI64, DG45.8, DG45.9) in two Danish regions comprising 
46% of the Danish population) from May 2016 until October 15th, 2022. 
We dichotomized by legal gender, and calculated odds ratios for diagnos-
tics, treatment, and rehabilitation.
Results: A total of 28.855 patients were identified (55.22% men and 
44.78% women). Women were less likely to have MRi (odds ratio (OR): 
0.9, p <0.001), CT angiography (OR: 0.88, p <0.001), ultrasound of 
carotids (OR: 0.85, p <0.001), echocardiography (OR: 0.7, p <0.001), 
and cardiac monitoring (OR: 0.9, p <0.001), while use of non-contrast 
CT was equal. Women were less likely to receive intravenous thromboly-
sis (OR 0.83, p <0.001); access to mechanical thrombectomy or intensive 
care unit was equal.
Women were less frequently referred to neuropsychological examination 
(OR: 0.55, p <0.001), while no differences were present in dysphagia 
screening, evaluation by therapists, or referral to community rehabilita-
tion. Findings were confirmed in the above median age population.
Conclusions: Sex-differences in access to care were present and were 
not just related to older age of women. No or less pronounced differ-
ences were observed in basic interventions that are monitored as process 
indicators in the national quality program.
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Impact of successive COVID-19 lockdowns on 
specialist stroke access in the UK: data from the 
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Background and aims: Recurrent ‘waves’ of COVID-19 in the UK dur-
ing 2020-22 imposed significant pressure on emergency services, including 
for stroke. We sought to understand the impact of COVID-19 on special-
ist stroke access since the first lockdown.
Methods: Data were extracted from the Sentinel Stroke National Audit 
Programme (the national stroke registry for the UK) for comparable peri-
ods from 29/01/2017 to 30/06/2022. Odds ratios were calculated for a 
range of care quality indicators during UK national lockdowns and the 
post-lockdown period, compared with matching periods during pre-pan-
demic years using logistic regression and adjusted for case-mix.
Results: 333,733 patients were admitted over five years since 2017, with 
186,154 patients during pre-pandemic reference period, 16,843 during 
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first lockdown, 48,004 second lockdown, and 82,732 during the post-
lockdown period. After adjustment for casemix, the relative likelihood of 
imaging within 1 hour increased from pre-pandemic for first, second lock-
down and post-lockdown periods (13%, 15% and 17% respectively). All 
other specialist access and 24-hour therapy treatments showed an 
increase in attainment during first lockdown, with the rates decreasing in 
subsequent time periods. Compared to pre-pandemic, patients had a 59% 
(OR: 1.59; 95% CI:1.37 – 1.84) increased odds of receiving thrombectomy 
during first lockdown, a 103% (OR: 2.03; 95% CI:1.84 – 2.25) higher odds 
during the second lockdown, and 195% (OR: 2.95; 95% CI:2.66 – 3.26) 
increased odds in the post-lockdown period.
Conclusions: Sustained decline was observed in many aspects of access 
to stroke care after the first COVID-19 lockdown in the UK, whereas 
thrombectomy use continued to increase markedly.
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What would other emergency stroke teams do? 
Using explainable machine learning to understand 
variation in thrombolysis practice

Kerry Pearn1, Michael Allen1, Anna Laws1, Richard Everson2, 
Martin James*3

1University of Exeter, Medical School, Exeter, United Kingdom, 2University 
of Exeter, Institute of Data Science and Artificial Intelligence, Exeter, United 
Kingdom, 3Royal Devon University Healthcare NHS Foundation Trust, Stroke 
Medicine, Exeter, United Kingdom

Background and aims: There remains substantial between-hospital 
variation in thrombolysis use among patients in England and Wales who 
arrive at hospital within 4 hours of known stroke onset. Thrombolysis use 
(2016-2018) in these patients varied 7-fold from 7% to 49% between 
hospitals.
Methods: An XGBoost (eXtreme Gradient Boosting) machine learning 
model, coupled with a SHAP (SHapley Additive exPlanations) explainability 
model, was used to predict which patients would receive thrombolysis at 
each hospital, and to assess the contribution of patient characteristics to the 
odds of receiving thrombolysis. The model was based on 88,928 patients 
arriving within 4 hours of known stroke onset at all 132 emergency stroke 
units in England and Wales, as recorded in the national stroke audit, SSNAP.
Results: The model revealed that the odds of receiving thrombolysis 
reduced 20-fold over the first 100 minutes of arrival-to-scan time, varied 
30-fold depending on stroke severity, reduced 3-fold with imprecise onset 
time, fell 5-fold with increasing pre-stroke disability, and varied 15-fold 
between hospitals. The hospital identification (hospital SHAP value) 
explained 58% of the variance in between-hospital thrombolysis use. 
Compared with hospitals with higher thrombolysis use, hospitals with 
lower use were particularly less likely to give thrombolysis to patients with 
milder strokes, prior disability, or patients with imprecise onset time.
Conclusions: Using explainable machine learning, we have identified that 
the majority of the between-hospital variation in thrombolysis use in 
England and Wales may be explained not by casemix but by differences in 
hospital predisposition to use thrombolysis.
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Stroke nurse plays a key role reducing time 
delays, achieving rapid BP target and decreasing 
BP variability in patients with acute ICH

Olalla Pancorbo*1, Estela Sanjuan1, Noelia Rodriguez-Villatoro2, 
Marta Olive Gadea2, Alvaro García-Tornel Garcia-Camba2, 
Jesús Juega2, Marián Muchada2, Jorge Pagola2, Marta Rubiera2, 
Carlos A. Molina2, David Rodriguez-Luna2

1Vall d'Hebron Research Institute, Stroke Research Group, Barcelona, Spain, 
2Vall d'Hebron Universitiy Hospital, Department of Neurology, Stroke Unit, 
Barcelona, Spain

Background and aims: There is no consensus about best strategy to 
achieve BP control in acute ICH. We aimed to assess the impact of the 
stroke nurse (SN) in the learning implementation of a rapid-intensive-
sustained BP protocol on time targets and BP variability in acute ICH.
Methods: Retrospective analysis of prospectively collected data of 127 
consecutive ICH patients <6 hours and SBP >150 mmHg during 4 learn-
ing-year periods. BP was managed under a rapid (antihypertensive IV 
bolus by a SN at CT scan), intensive (SBP target <140 mmHg within 1 
hour after bolus), and sustained (antihypertensive continuous infusion 
after bolus) 24-hour protocol. BP was recorded regularly every 15 (0-6 
hours), 30 (6-12 hours), or 60 (12-24 hours) minutes. Yearly changes 
were made: 1st, SN at CT; 2nd, SN leading antihypertensive adjustment; 
3rd, incorporation of an advance practice SN to stroke team; and 4th, 
retrainings. SBP target achievement within 1 hour (primary outcome), 
time metrics, and 24-hour SBP variability were recorded.
Results: Time from CT scan to bolus (14 [7-33], 13 [6-22], 8 [4-10], and 
7 [4-14] minutes, P=0.043) and from bolus to target achievement (120 
[50-240], 48 [25-68], 54 [35-60], and 41 [20-60] minutes; P<0.001) 
decreased over four learning-year periods, respectively. The frequency of 
SBP target achievement within first hour increased from 30.8% to 77.1% 
throughout periods (Figure, P<0.001) while 24-hour SBP variability 
decreased (Figure, P=0.018).
Conclusions: Stroke nurse plays a key role in reducing time delays, 
achieving rapid BP target, and decreasing BP variability in patients with 
acute ICH.
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Feasibility and effectiveness of Improving the 
Compliance with Stroke Key Performance 
Indicators in two Referral Hospitals in Rwanda: 
Results from the Organized Stroke Care Across 
Income Levels (OSCAIL) study

Gerard Urimubenshi*1

1University of Rwanda, Physiotherapy, Kigali, Rwanda

Background and aims: It is recommended that appropriate systems of 
stroke care be established in Africa and other LMIC regions to control 
the increasing death and disability associated with stroke. We aimed to 
explore the feasibility and effectiveness of implementing stroke key per-
formance indicators (KPIs) in two referral hospitals in Rwanda
Methods: A before and after implementation trial design was used. The 
implementation intervention consisted of site champions, feedback on 
usual care, face-to-face training, and service improvement consensus 
discussions.
Results: After case mix adjustment, there were statistically significant 
associations between the intervention and the use of standardized assess-
ment tools (OR: 2.98, 1.36-6.51; p=0.006), swallowing assessment (OR: 
5.73, 2.08-15.74; p=0.001), mobilization (OR: 2.30, 1.16-4.56; p=0.017) 
and multidisciplinary team meetings (OR: 9.04, 2.74-29.86; p<0.0001). 
Furthermore, survival in hospital (OR: 2.97, 1.25-7.05; p=0.014) and at 
three months post stroke (OR: 2.30, 1.10-4.78; p=0.026) significantly 
improved.
Conclusions: Several stroke KPIs can be implemented in two selected 
hospitals in Rwanda and there may be improved patient outcomes. 
Further studies and initiatives to improve stroke services in low resource 
settings are suggested.
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NORAHOME: A VIRTUAL STROKE 
MULTIMODAL HOME HOSPITALIZATION 
MONITORING PROGRAM FOR TIA AND 
MINOR STROKES

Marián Muchada*1, Marta Rubiera1, Juega Jesus1, Jorge Pagola1, 
Marta Olive Gadea1, Alvaro García-Tornel Garcia-Camba1, 
Federica Rizzo1, Noelia Rodriguez Villatoro1,  
David Rodriguez-Luna1, Estafania Montiel2, Ester Sanchez2, 
David Cano2, Carlos A. Molina1

1Vall Hebron University Hospital, Stroke Unit, Barcelona, Spain, 2Vall Hebron 
Institut de Recerca, Recerca en Ictus, Barcelona, Spain

Background and aims: The risk of early stroke recurrence is higher in 
with previous TIA or minor stroke. Currently, patients are either admit-
ted in an acute stroke unit (increased costs and risks of hospitalization) or 
quickly evaluated in TIA clinics, (incomplete diagnostic workup and sub-
optimal hemodynamic monitoring). We aimed to explore the impact of a 
virtual multimodal home hospitalization monitoring program 
(NORAHOME) for TIA or minor strokes, as an efficient strategy to opti-
mize secondary stroke prevention
Methods: A prospective cohort study of consecutive patients with a 
suspected TIA or minor stroke admitted at the emergency room of a 
tertiary hospital between December 2020 and June 2022, who completed 
NORAHOME program (remote clinical and multimodal hemodynamic 
monitoring, nudged-based treatment adherence, virtual RHB and educa-
tion program) was compared with a historic age- and gender-matched 
controls with TIA or minor stroke on Routine Clinical Practice between 
June and November 2020.
Results: 430 patient cases were analyzed, 215 patients in the prospective 
group were compared with 215 matched controls. Mean age 
75.21±12.6y/54.9% women. Stroke recurrence rate at 3 months was 
3-fold lower in the NORAHOME group (2.3%) compared to control 
group (2.3% vs6.5% p=0.03). Similarly, 3-month mortality rate was lower 
in the NORAHOME group (2.8% vs7%, p= 0.04). No significant differ-
ences were found in the rate of hospital readmission or functional out-
come between the groups.
Conclusions: In our series of TIA and minor strokes, NORAHOME 
seems to be a safe and potentially effective strategy for preventing early 
stroke recurrence and optimize secondary stroke prevention.
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OFF-LABEL PRESCRIPTION IN STROKE: 
COMPARATIVE ANALYSIS OF THE 
RECOMMENDATIONS OF THE EUROPEAN 
STROKE ORGANIZATION AND INDICATIONS 
APPROVED BY THE EUROPEAN MEDICINES 
REGULATORY AGENCIES

Paula Coelho1, André Paula2, Ana Catarina Fonseca*2

1Universidade de Lisboa, Faculdade de Medicina, Lisboa, Portugal, 2Hospital 
de Santa Maria, Centro Hospital Universitário Lisboa Norte, Neurology, 
Lisboa, Portugal

Background and aims: Off-label use of drugs is part of medical prac-
tice, but it is associated with ethical and scientific issues. Several treat-
ment guidelines from the European Stroke Organization (ESO) were 
recently published.
We aimed to quantify the recommendations with off-label use of drugs in 
the ESO guidelines and their quality of evidence
Methods: Methods: A descriptive study was developed. We included 
ESO guidelines, published between March 2016 to October 2022, in the 
“International Journal of Stroke” and “European Stroke Journal”. Each 
guideline article is composed of several recommendations. Drugs identi-
fied in each recommendation were registered. The most recent summary 
of product characteristics of each drug was searched on the website of 
the “European Medicines Agency” or “Heads of Medicines Agencies” or 
“Electronic Medicines Compendium” in case of drugs not centrally 
approved. The number of off-label recommendations and the quality of 
evidence according to the GRADE criteria was quantified.
Results: Of 23 guideline articles published, 16 had pharmacological rec-
ommendations, totaling 72 recommendations. Among these articles, 
87.5% had at least one pharmacological recommendation not approved by 
the EMA/HMA/EMC. In total, 69.4% of the pharmacological recommen-
dations referred to an off-label use. Most of the “off-label” use recom-
mendations were based on a very low or low (66%) quality of evidence.
Conclusions: Most pharmacological recommendations of the ESO 
guidelines include an off-label use of drugs. There is an association 
between the use of older drugs and off-label use. Patent loss may decrease 
the interest of companies in funding studies to evaluate new therapeutic 
indications.
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Endovascular thrombectomy with or without 
bridging thrombolysis in patients with acute 
ischemic stroke: A cost-utility analysis

Rami Z Morsi*1, Yuan Zhang2, Meng Zhu2, Shitong Xie2,3,  
Julian Carrion Penagos1, Harsh Desai1, Elie Tannous4,  
Sachin Kothari1, Assem Khamis5, Andrea J. Darzi2,  
Ammar Tarabichi1, Reena Bastin1, Layal Hneiny6, Sonam Thind1, 
Elisheva Coleman1, James R. Brorson1, Scott Mendelson1,  
Ali Mansour1, Shyam Prabhakaran1, Tareq Kass Hout1

1University of Chicago, Department of Neurology, Chicago, United States, 
2McMaster University, Department of Health Research Methods, Evidence, 
and Impact, Hamilton, Canada, 3Tianjin University, School of Pharmaceutical 
Science and Technology, Tianjin, China, 4Albany Medical Center, Department 
of Pathology, Albany, United States, 5Hull York Medical School, University 
of Hull, Wolfson Palliative Care Research Centre, Hull, United Kingdom, 
6University of South Dakota, Wegner Health Sciences Information Center, 
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Background and aims: There is clinical equipoise behind bridging intra-
venous thrombolysis (BT) with endovascular thrombectomy (EVT).

Methods: We conducted a model-based cost-utility analysis comparing 
the cost-effectiveness of EVT alone vs. BT for patients with acute ischemic 
stroke. Subsequently, we developed a Markov state transition model to 
assess the costs and outcomes over 1-year, 5-year, and 20-year time hori-
zons. We considered the impact of disability and recurrent stroke on 
mortality risk, health-related quality of life, and costs. We estimated total 
and incremental cost, quality-adjusted life years (QALYs), and incremental 
cost-effectiveness ratio (ICER), expressed as an incremental cost per 
QALY gained of BT compared with EVT alone. Probabilistic analysis was 
used to calculate the reference case estimates.
Results: The average costs per patient were estimated to be $55,503, 
$57,814, $68,183, and $84,946 for BT, and $47,311, $49,556, $59,625, 
and $75,898 for EVT only over 90-day, 1-year, 5-year, and 20-year, respec-
tively. The cost saving of EVT only strategy was driven by the avoided 
medication costs of IVT (ranging from $8,193 to $9,048). The additional 
thrombolytics led to slight decrease in QALY estimate during the 90-day 
time horizon (loss of 0.0016 QALY), but a small gain over 1-year, 5-year, 
and 20-year time horizons (0.0108, 0.0638, and 0.1481 QALY). With simi-
lar outcomes and less cost, the EVT only strategy was cost-effective com-
pared with BT.
Conclusions: Our cost-effectiveness model suggested that bridging with 
thrombolytics may not be cost-effective for patients with acute ischemic 
stroke secondary to large vessel occlusion.
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Patterns of clustering of vascular patients and its 
association with multiple long term conditions 
and risk factors

Mohammad Yadegarfar*1, Marc Delord1, Rayka Malek1, 
Annastazia Learoyd1, Tony Rudd1, Philip Maccarthy1,  
Liam Smeeth2, Robert Stewart3, Christopher Mckevitt1,  
Vasa Curcin1, Iain Marshall1, Charles Wolfe1, Abdel Douiri1
1King's College London Guy's Campus, School of Life Course & Population 
Sciences, London, United Kingdom, 2London School of Hygiene & Tropical 
Medicine, Epidemiology, London, United Kingdom, 3King's College London, 
Maudsley NIHR Biomedical Research Centre, London, United Kingdom

Background and aims: Cardiovascular diseases, the main cause for 
morbidity and mortality worldwide presents a public health challenge and 
there is a need to investigate the underlying causes of such conditions to 
apply preventative measures. We aim to map the long-term condition 
clusters within vascular patients to understand this.
Methods: Data was extracted from Lambeth DataNet, a south London 
general practice database from 01/04/2005 to 13/04/2021. Patients with 
myocardial infarction and stroke were defined as vascular patients with 
latent class analysis performed on 32 long term conditions to identify 
disease clusters.
Results: Of 856,328 patients, 14,228 had at least one recorded vascular 
event, including 8,805 stroke patients. Three clusters were identified with 
C1: 4,771, C2: 4,853, C3: 4,576. C1 and C3 had the fewest myocardial 
infarction (11% and 2%) whereas they had the highest proportion of 
stroke patients (100% in both clusters). C1 had the highest median age of 
85 years overall, 72 for stroke and 66 for myocardial infarction. C1 had 
the highest median number of multiple long-term conditions (7, IQR: 6–8) 
in comparison to C2 (3, IQR:5–7) and C3 (7, IQR:6–8). Most prevalent 
conditions in C1 were stroke (100%), chronic pain (86%), hypertension 
(85%). C1 had the highest prevalent deprivation (70%), and people with 
severe frailty (43%).
Conclusions: There are clear paths and clusters of multiple long-term 
conditions which can be used to identify patients with the underlying 
conditions for which adding preventative measures to treatment path-
ways could reduce burden of vascular diseases.
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TIME OF DAY OF ENDOVASCULAR 
TREATMENT MODULATES CLINICAL 
OUTCOME AFTER STROKE

Vanessa Granja Burbano*1, Teresa Woelfer1, Naomi Vlegles1, 
Fanny Quandt1, Hanna Zimmermann2, Lars Kellert3,  
Thomas Liebig2, Konstantinos Dimitriadis3, Jeffrey Saver4, 
Steffen Tiedt1, Johannes Wischmann3

1Institute for Stroke and Dementia Research, Universal Hospital, Munich, 
Germany, 2Institute of Neuroradiology, University Hospital, Munich, Germany, 
3University Hospital, Department of Neurology, Munich, Germany, 4David 
Geffen School of Medicine, Department of Neurology and Comprehensive 
Stroke Center, Los Angeles, United States

Background and aims: Experimental stroke studies suggest a strong 
influence of the time-of-day of treatment on outcome and treatment effi-
cacy. Whether this translates to human stroke is uncertain but could 
influence the selection of patients for treatments.
Methods: We leveraged data from 9,357 patients with large-vessel-
occlusion from the German Stroke Registry to determine whether the 
time-of-day of endovascular treatment (i.e. flow restoration) modulates 
clinical outcomes and the benefit from successful recanalization. The pri-
mary end point was the distribution of modified Rankin Scale (mRS) 
scores at 90 days. Secondary outcomes included the rate of functional 
independence at 90 days and discharge and 24-hour National Institutes 
of Health Stroke Scale scores. The analyses were performed by 6-hour 
time-blocks (eg, morning 05:00-10:59) and by time as a continuous 
variable.
Results: In adjusted analyses, morning-treatment was associated with 
lower 90-day mRS scores compared to other times of the day (aOR, 1.27 
[95% CI, 1.07-1.47]; p=0.004). This result was consistent in analyses of all 
secondary outcomes. Sinusoidal regression analysis mapped the time-of-
day of treatment with best outcomes to 07:12. The association of suc-
cessful recanalization with lower mRS scores at 90 days was more 
pronounced in morning- compared to evening-treated patients (aOR 
[95% CI]: 4.34 [1.67-12.50] vs. 2.00 [1.22-3.24], pinteraction=0.049) with the 
benefit from successful recanalization for morning patients persisting until 
24-hours after onset while being lost after 11.5-hours for evening patients.
Conclusions: This study supports the idea of time-of-day effect on 
ischemic stroke evolution with better clinical outcomes and prolonged 
treatment benefits for morning-treated patients.
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Evolution of neurovascular emergency care in the 
Auvergne Rhône-Alpes region (France)
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AUvergne Rhone-Alpes, DSPAR, Lyon, France, 4Hospices Civils de Lyon, Stroke 
Unit, Lyon, France, 5Hospices Civils de Lyon, Emergency Department - HEH, 
Lyon, France, 6Urg'Ara, CH Firminy, Lyon, France

Background and aims: The objectives of the European Stroke Plan 
2018-2030 were 90% of stroke patients treated in a stroke unit (SU), a 
reduced median time to access intravenous thrombolysis (IVT), the rates 
of IVT should be higher than 15% and endovascular treatment (EVT) 
higher than 5%. This study aims to assess the neurovascular care offer in 
a French region and its evolution in 10 years.

Methods: Hospitalized strokes and transient ischemic attacks (TIAs) 
were selected from the PMSI, a medico administrative databse. 
Thrombolysis and thrombectomy data were obtained from the stroke 
registries of the region's emergency networks from 2011 to 2021. Rates 
were calculed by SUs in Auvergne Rhone-Alpes region.
Results: More than 14,000 strokes were hospitalized in 2021, 78% were 
ischemic strokes and 4.600 were TIAs. Between 2011 and 2021, the num-
ber of ischemic strokes increased by 25%. Since 2015, the number of 
hemorrhagic strokes has decreased by 15%. More than 6,600 strokes 
were managed in 2021 in the 16 regional SUs, representing 47% of all 
hospitalized strokes. In 2021, more than 12% of ischemic strokes man-
aged were treated by IVT and 7% by mechanical thrombectomy (+10% 
per year on average over the past 5 years).
Conclusions: On a regional scale, there is inequality of access to neuro-
vascular emergency care, and despite an increase in the number of SUs 
beds over the last 10 years, the supply remains insufficient to allow uni-
form access to care over the territory, and emergency structures are 
directly affected.
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Continuous glucose monitoring in acute  
ischemic stroke patients treated with 
endovascular therapy: a pilot study to assess 
feasibility and accuracy

Clemens Kersten*1, A.A.M. Zandbergen2, M.J. Fokkert3,  
R.J. Singerland3, Heleen den Hertog4

1Medisch Spectrum Twente, Neurology, Enschede, Netherlands, 2Erasmus 
MC, Internal Medicine, Rotterdam, Netherlands, 3Isala, Clinical Chemistry, 
Zwolle, Netherlands, 4Isala, Neurology, Zwolle, Netherlands

Background and aims: Hyperglycaemia is common in acute ischaemic 
stroke, and is associated with larger infarct volume and unfavorable func-
tional outcome, also in patients who undergo reperfusion therapy. 
Previous randomized controlled trials on the effect of glucose lowering in 
the acute phase of ischaemic stroke failed to demonstrate effects on clini-
cal outcome. Late and inaccurate observations may have contributed to 
the lack of these effects. Our aim was to study the feasibility and accuracy 
of continuous glucose monitoring (CGM) in patients with acute ischaemic 
stroke who underwent endovascular therapy (EVT).
Methods: All consecutive patients with ischaemic stroke and large vessel 
occlusion of the anterior circulation, who were eligible for EVT within 24 
hours of symptom onset, were enrolled. CGM was performed using a 
Freestyle Libre 2. Feasibility was defined as the number of patients who 
could be registered for 24 hours and the delay in door-to-groin time of 
EVT because of sensor implantation. Accuracy of CGM was determined 
with the Parkes error grid analysis. Deferred consent procedure was 
used.
Results: Twenty-three patients were included of whom 20 completed 24 
hours monitoring (87%). One patient did not give informed consent and 
one sensor broke during implantation and one after impantation. We 
found no significant delay in door-to-groin time and no adverse events. 
One hundred percent of CGM data are in zones A and B of the Parkes 
error grid analysis.
Conclusions: We showed that CGM in patients with acute ischaemic 
stroke who were treated with EVT is feasible, safe and accurate.
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Global Brain Perfusion as prediction tool for  
early worsening in Acute Lacunar ischemic  
stroke (ALIS)

Roni Eichel*1, Eliel Ben David2, Melissa Garcia Pons1,  
Michael Teitcher1, Lamya Ahmad Abdallah1, Natan Bornstein1, 
Stefan Mausbach1

1Shaare Zedek Medical Center, Neurology, Jerusalem, Israel, 2Shaare Zedek 
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Background and aims: Around 17% patients with acute lacunar 
ischemic stroke (ALIS) suffer from early neurological deterioration 
(END). Currently there is no effective way to predict the risk for END.
Methods: We evaluated retrospectively patients between 2016-2022, 
that underwent a CT-Perfusion (CTP) study on admission and were iden-
tified with ALIS on MR-Imaging. Global cerebral blood flow (gCBF) and 
global cerebral blood volume (gCBV) were measured on the initial CTP. 
NIH Stroke Scale (NIHSS) was compared during the first 48h and on 
discharge or latest 7 days after stroke onset.
Results: 135 ALIS patients were included in this study. gCBF/gCBV ration 
of <15 was selected as cut off. 53 (39%) patients showed a ratio <15 and 
82 (61%) showed a ratio >15. 24 (18%) patients experienced END, as 
defined by >2 point increase of NIHSS, with 85,7% in the group of <15. 
A ratio of <15 gave a 39,6% probability of END, and a ratio >15 a prob-
ability of 3,7%. When applying a cut of >5 increase in the NIHSS and/or 
not improving from NIHSS 4 or higher, a gCBF/gCBV ratio <15 showed a 
probability of 88,7% in comparison to 13,4% with a ratio >15 to predict 
which patient will suffer END or not improve. Size as well as location of 
the lacunar stroke, blood pressure and prior background diseases showed 
no influence on outcome.
Conclusions: Global CTP gCBF/gCBV ratio could offer a tool for pre-
dicting which patient with ALIS will worsen.
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EXTRACELLULAR VESICLE RESPONSE TO 
REMOTE ISCHEMIC CONDITIONING IN 
STROKE PATIENTS
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Rolf Blauenfeldt2, Grethe Andersen2, Lee-Ann Clegg4,  
Malene Møller Jørgensen5, Rikke Bæk5, Kim Ryun Drasbek1

1Aarhus University, Center for Functionally Integrative Neuroscience, Aarhus, 
Denmark, 2Aarhus Universitetshospital, Department of Neurology, Aarhus, 
Denmark, 3Institute of Clinical Medicine, Department of Molecular Medicine, 
Aarhus, Denmark, 4Aalborg University Hospital, Department of Clinical 
Medicine, Aalborg, Denmark, 5Aalborg University Hospital, Department of 
Clinical Immunology, Aalborg, Denmark

Background and aims: Remote ischemic conditioning (RIC) is a promis-
ing neuroprotective additive to the treatment of ischemic stroke patients. 
The mechanism behind RIC is hypothesized to be carried by extracellular 
vesicles (EV) and their content. EVs have the ability to cross the BBB and 
are furthermore tissue specific. EVs contain unique surface markers that 
can mirror stroke pathophysiology and be part of the neuroprotective 
response of RIC. This qualifies them as potential biomarkers for cerebral 
stroke diagnostics and point toward potential novel treatment targeting.
Methods: The workflow is detailed in figure 1. The surface markers of 
plasma EVs from ischemic stroke patients randomized to either RIC treat-
ment or placebo were analyzed using the EV Array platform that simulta-
neously measures 40 surface markers. The concentration and size 
distribution of size exclusion chromatography (Izon) purified EVs was 
determined using NTA (NanoSight 300).
Results: Initial statistical analysis of the EV array data have shown signifi-
cant differences in CD31(PCAM1) levels in stroke patient undergoing RIC 
treatment compared to placebo. This difference is significant both after 
first RIC treatment (p=0,033) and after 7 days of RIC treatment two 
times per day (p=0,047).
Conclusions: The identification of the molecular response caused by 
RIC on specific surface proteins of EVs associated to stroke, such as 
CD31(PCAM1), can lead to further identification of possible stroke diag-
nostic biomarkers and treatment targeting
Disclosure of interest: No
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PREHOSPITAL NIHSS AMD A MOBILE 
APPLICATION TO STANDARDISE 
COMMUNICATION BETWEEN PRE- AND IN-
HOSPITAL STROKE SERVICES – A PARANASPP 
INTRACEREBRAL HAEMORRHAGE 
SUBGROUP STUDY

Helge Fagerheim Bugge*1,2,3, Mona Guterud1,3,4,  
Maren Ranhoff Hov1,2,5, Else Charlotte Sandset1,2

1Norwegian Air Ambulance Foundation, Research and development, Oslo, 
Norway, 2Oslo University Hospital, Department of Neurology, Oslo, Norway, 
3University of Oslo, Institute of Clinical Medicine, Oslo, Norway, 4Oslo 
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Background and aims: Correct triage by paramedics influence the out-
come for patients suffering acute stroke, including intracerebral haemor-
rhage (ICH), as early treatment increases the chance of a good outcome. 
The aim of this study is to assess the use of the ParaNASPP model with 
prehospital NIHSS and standardised communication between paramedics 
and stroke physicians in the subgroup of patients who received an ICH 
diagnosis.
Methods: From 2019 to 2021 the ParaNASPP trial explored the use of 
prehospital NIHSS and standardised communication between paramedics 
and stroke physicians in a stepped-wedge cluster randomised trial. 271 
paramedics were trained to use a mobile application for prehospital 
NIHSS and standardised communication and were compared with para-
medics using standard stroke protocol.
Results: Of 354 patients with an acute stroke diagnosis 37 (9.8%) had an 
ICH diagnosis (19 (8.8%) in the intervention group and 18 (11.1%) in the 
control group). NIHSS at admission was higher in the intervention group 
with 10 vs 7 in the control group (p =0.04). Time from hospital arrival to 
first CT was lower in the intervention group (15 minutes) than in the 
control group (20 minutes) (p=0.03). There was no difference in func-
tional outcome between the two groups.
Conclusions: Standardised communication between pre- and in-hospital 
services reduced time from hospital arrival to first CT in patients with 
ICH. This opens for time reduction in initiation of focused therapy for this 
patient group and may be important in the development of ICH treat-
ment in the future.
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Deferred consent in an ambulance-based acute 
stroke treatment trial
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Background and aims: In MR ASAP, a multicentre ambulance-based 
trial of transdermal glyceryl trinitrate (GTN) in patients with presumed 

acute stroke, deferred consent was obtained in 325 (86%) of 380 ran-
domised patients. We aimed to gain insight in the causes of the consider-
able proportion of patients who did not consent.
Methods: In this mixed-methods substudy of MR ASAP, we described 
baseline characteristics of patients who did not consent and conducted 
semi-structured interviews with local investigators on their experience 
with deferred consent.
Results: Of 55 patients without deferred consent, 22 were allocated to 
GTN and 33 to control. Final diagnosis was more often a stroke mimic in 
patients randomised to control than to GTN (8/33 [24%] and 2/22 [9%], 
respectively). Of 18 participating hospitals, 11 local investigators were 
interviewed. All investigators justified the use of deferred consent in MR 
ASAP. Most of their patients did not object to the concept of deferred 
consent. Main reasons for not obtaining consent were poor identification 
of patients who had undergone prehospital randomisation, lacking time in 
a setting of fast patient turnover, and problems with obtaining written 
consent after discharge. Suggestions for improvement included periodic 
training of ambulance and hospital personnel to optimise information 
transfer, more dedicated research staff, and using a study-specific wrist-
band for patient identification.
Conclusions: Missing deferred consent may lead to selection bias. The 
lack of consent in 14% of all randomised patients appeared to be mainly 
due to organisational issues and not because patients objected to the 
concept of deferred consent.
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Tandem lesions, emergent carotid artery stenting 
and the value of intravenous alteplase before 
thrombectomy: a subgroup analysis of the SWIFT 
DIRECT trial
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Background and aims: Value of intravenous thrombolysis (IVT) in eli-
gible tandem lesion patients undergoing endovascular treatment (EVT) is 
unknown. We investigated treatment effect heterogeneity of EVT+IVT 
versus EVT-only in tandem lesion patients undergoing emergent internal 
carotid artery (ICA) stenting.
Methods: This is a post-hoc analysis of the SWIFT DIRECT trial which 
randomized patients to either the EVT+IVT or EVT-only treatment arm. 
Primary outcome was 90-day functional independence (modified Rankin 
Scale score 0-2). Secondary endpoints were reperfusion success, 24-hour 
intracranial hemorrhage rates and 90-day all-cause mortality. Interaction 
models were fitted for all outcomes.
Results: Among 408 included patients (EVT+IVT: 207, EVT: 201; median 
age 72 years [IQR 64, 81]; 51.2% female), 63 (15.4%) had a tandem lesion, 
out of which 33 (52.4%) received IVT. In the fitted interaction models, 
tandem lesion and extracranial stent placement did not show treatment 
effect modification of EVT+IVT vs EVT on 90-day functional independ-
ence (OR 1.19, 95% CI 0.38 – 3.74; p for interaction = 0.77). Equivalent 
effect was also shown for reperfusion success (OR 5.66, 95% CI 0.25 – 
126.68; p for interaction = 0.27), 24-hour intracranial hemorrhage rates 
(OR 0.44, 95% CI 0.15 – 1.36; p for interaction = 0.15) and 90-day mor-
tality (OR 1.44, 95% CI 0.30 – 6.98; p for interaction = 0.65).
Conclusions: This post-hoc analysis does not suggest treatment effect 
heterogeneity of EVT+IVT versus EVT-only in tandem lesion patients 
undergoing emergent ICA stenting. Tandem occlusion or emergent ICA 
stenting should not be a reason to withhold IVT in patients with direct 
access to EVT.
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Thrombectomy for Distal Medium Vessel 
Occlusion Stroke: Combined versus  
Single-device Techniques – A Systematic  
Review and Meta-Analysis
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Background and aims: The optimal mechanical thrombectomy tech-
nique for acute ischaemic stroke (AIS) caused by distal, medium vessel 
occlusion (DMVO) is uncertain. We performed a systematic review and 
meta-analysis evaluating the efficacy and safety of first-line thrombectomy 
with combined techniques, entailing simultaneous use of stent retriever 
and aspiration catheter, versus single-device techniques, whether stent 
retriever or direct aspiration alone, for DMVO-AIS.
Methods: We systematically searched PubMed, Embase and Cochrane 
databases from inception until 2 September 2022 for studies comparing 
combined and single-device techniques in DMVO-AIS, adopting the Distal 
Thrombectomy Summit Group’s definition of DMVO. We evaluated mod-
ified first-pass effect (mFPE; modified Thrombolysis in Cerebral Infarction 
[mTICI] 2b-3 at first-pass), first-pass effect (FPE; mTICI 2c-3 at first-pass), 
successful and complete final reperfusion (mTICI 2b-3 and 2c-3 at end of 

all procedures, respectively), 90-day functional independence (modified 
Rankin scale 0-2), 90-day mortality, and symptomatic intracranial haemor-
rhage (sICH).
Results: Nine studies incorporating 1147 patients were included. 
Combined techniques achieved significantly higher odds of mFPE (odds 
ratio [OR], 2.12; 95% confidence interval [CI], 1.12-4.02; p=0.021) and 
FPE (OR, 3.55; CI, 1.97-6.38; p<0.001), with lower odds of sICH (OR, 
0.23; CI, 0.06-0.93; p=0.040). There were no significant differences in final 
reperfusion, functional independence (OR, 1.19; CI 0.87-1.63; p=0.658), 
or mortality (OR, 0.94; CI, 0.50-1.76; p=0.850).
Conclusions: In DMVO-AIS patients, combined techniques for mechani-
cal thrombectomy achieved higher odds of FPE and lower odds of sICH 
than single-device techniques, with clinical equipoise in functional inde-
pendence and mortality. Further trials are warranted to establish these 
findings.
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Intravenous alteplase versus tenecteplase in 
patients with acute posterior circulation strokes: 
secondary analysis from the AcT trial
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Background and aims: There are limited data available demonstrating 
the safety and efficacy of intravenous tenecteplase versus alteplase in 
patients with acute ischemic posterior circulation strokes.
Methods: This is a post-hoc analysis of the Alteplase compared to 
Tenecteplase (AcT) pragmatic, phase 3, registry linked randomized con-
trolled trial. Patients with any posterior circulation vessel occlusion on 
baseline CTA were included. Primary outcome was 90-day mRS 0-1. 
Secondary outcomes included mRS 0-2, death within 90 days, and 24h 
symptomatic intracerebral haemorrhage(sICH). Appropriate multivaria-
ble analyses adjusting for baseline age, sex and stroke severity was used to 
analyze differences in outcomes between patients administered tenect-
eplase vs. alteplase.
Results: Of 1577 patients, 136 (8.6%) patients had posterior circulation 
stroke [31(22.8%) basilar occlusions, 19(14.0%) vertebral occlusions, 
76(55.9%) posterior cerebral artery occlusions and 11(8.1%) posterior/
anterior inferior cerebellar artery occlusions), of which 77 received 
alteplase and 59 tenecteplase. Baseline characteristics were similar 

[median age 71 (IQR 60-81) vs. 72 (IQR 65-82), 57.1% vs. 67.8% were 
male, median baseline NIHSS 7 (IQR 4-12) vs. 7 (IQR 4-16) in alteplase vs. 
tenecteplase arm, respectively]. 20.6% patients underwent EVT. 25 
(32.5%) vs. 18 (30.5%) patients in alteplase vs. tenecteplase arm achieved 
mRS 0-1 in 90-days (adjRR 0.93, 95%CI 0.63-1.36). There were no differ-
ences in 90-day mRS 0-2 (adjRR 0.95, 95%CI 0.72-1.26), sICH (adjRR 
0.63, 95%CI 0.04-8.8) and death rates (adjRR 0.93, 95%CI 0.41-2.12) 
between patients administered either thrombolytic (Figure).
Conclusions: Intravenous tenecteplase has a similar effect on outcome 
as alteplase, without increased safety risks in patients with acute poste-
rior circulation strokes.
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A Secondary Analysis From The Act Trial
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Background and aims: We assessed the association of age with clinical 
outcomes in patients presenting with acute ischemic stroke and whether 
this association differs by whether they receive intravenous tenecteplase 
(TNK) versus alteplase.
Methods: Data are from AcT, a pragmatic, randomized controlled trial 
comparing tenecteplase with alteplase. Primary outcome was modified 
Rankin scale 0-1 at 90 days. Safety outcomes included symptomatic 
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intracerebral hemorrhage(SICH) and 90-day mortality rates. Patients 
aged <80 years were compared to those ⩾80 years at symptom onset. 
Mixed effects Poisson regression was used to assess a)the association of 
age with outcomes b)if these associations were modified by thrombolytic 
agent(TNK vs. alteplase), after adjusting for sex and stroke severity. Effect 
modification by treatment was tested with threshold p <0.1
Results: Of the 1577 patients, 1034(65.6%)[520 TNK, 514 alteplase] 
were <80years and 543(34.4%) [286 TNK, 257 alteplase] were ⩾80 
years. Baseline patient characteristics in the two groups were similar. 
Type of thrombolytic agent (TNK vs. alteplase) significantly modified the 
association between age and mRS 01 (p = 0.03) with better outcomes 
with tenecteplase in younger age(Figure). In those <80y, rates of 90-day 
mRS 01 were 44.4% and 40.3% in TNK and alteplase arms respectively 
[adjRR 1.09 (0.95-1.26)] vs. 22.7% and 23.1% respectively[adjRR 0.98 
(0.72-1.34)] in those ⩾80y group. SICH and death rates were similar in 
both groups(RR 0.94 (0.67-1.19) and 0.99 (0.41-2.41)] respectively.
Conclusions: Tenecteplase is as effective and safe as alteplase across age 
groups, but may have additional benefit in younger people with ischemic 
stroke
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AUTOMATED PERFUSION MISMATCH FOR 
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Background and aims: Automated perfusion imaging can identify 
patients with unknown time of stroke onset suitable for thrombolysis. 
However, access to this technique is limited. We therefore established the 
novel concept of CT hypoperfusion-hypodensity mismatch to identify 
patients suitable for thrombolysis. Hypoperfusion-hypodensity mismatch 
is defined as presence of an ischemic core lesion visible on CCT perfusion 
without visible hypodensity in corresponding native CCT. We compared 
accuracy of hypoperfusion-hypodensity mismatch with that of automated 
perfusion imaging.
Methods: In a retrospective analysis, patients were classified as suitable 
or not for thrombolysis based on their time of symptom onset or for 
those beyond 4.5 hours of onset by established imaging criteria, i.e. auto-
mated perfusion imaging. We compared the accuracy of hypoperfusion-
hypodensity mismatch with automated perfusion imaging regarding the 
identification of patients suitable for thrombolysis.
Results: We included 247 patients. 219 (88.7%) were and 28 (11.3%) 
were not eligible for thrombolysis. Hypoperfusion-hypodensity mismatch 
identified 190 (96.4%) and automated perfusion imaging 88 (44.7%) 
patients suitable for thrombolysis (p<0.001). Hypoperfusion-hypodensity 
mismatch compared to automated perfusion mismatch quantification 
identifies patients with unknown time of symptom onset, but suitable for 
thrombolysis by following accuracy: sensitivity 89.0% vs. 50.2%, specificity 
71.4% vs. 100.0%, positive predictive value 96.1% vs. 100.0%, negative 
predictive value 45.5% vs. 20.4%.
Conclusions: Compared to automated perfusion mismatch quantification 
the novel concept of hypoperfusion-hypodensity mismatch identifies 
patients with unknown time of symptom onset, but suitable for thromboly-
sis with higher sensitivity and lower specificity. Using this simple method 
can increase the proportion of patients treated with thrombolysis.
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Background and aims: The benefit of intravenous thrombolysis for 
patients with minor stroke remains unclear. We compared outcomes of 
stroke patients with NIHSS ⩽5 treated with intravenous tenecteplase vs 
alteplase as part of the Alteplase compared to Tenecteplase (AcT) rand-
omized trial.
Methods: The AcT trial included 1600 stroke patients >18 years age 
who were eligible for intravenous thrombolysis as per standard of care in 
Canada and randomized them to receive either tenecteplase or alteplase. 
Individuals with pre-thrombolysis NIHSS of ⩽5 were included in this post-
hoc analysis. The primary outcome was excellent functional outcome(mRS 
0-1) at 90 days. Mixed effects Poisson regression model was used to ana-
lyze efficacy and safety outcomes after adjusting for age, sex and occlusion 
site; with the study site as random effects variable.
Results: Of the 378 patients who presented with minor stroke, 39.7% 
were women, the median age was 71 years, and 194 (51.3%) received 
tenecteplase and 184 (48.7%) alteplase. The proportion of patients with 

mRS 0-1 at 90 days was similar in both groups(51.8% tenecteplase vs 
47.5% alteplase; aRR = 1.14 [95% CI, 0.92-1.40]). There were no differ-
ences in secondary outcomes (see Table). Death within 90 days occurred 
less often in those treated with tenecteplase compared to alteplase (aRR 
= 0.45 [95% CI, 0.21-0.79]). Rates of sICH were similar between groups 
(aRR =0.85[0.25-2.89]).
Conclusions: For patients enrolled in AcT presenting with minor stroke, 
tenecteplase was as effective and safe as alteplase. There were fewer 
deaths at 90 days in those treated with tenecteplase.
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reperfusion treatments in an MRI based stroke 
care system- a prospective single-centre study
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Background and aims: Current ESO guidelines recommend extended 
time window reperfusion therapies based on advanced imaging, however, 
the workload and clinical benefit of extending time windows on a popula-
tion basis are unknown.
To determine the caseload, treatment rates, and outcomes in the 
extended as compared to the standard time windows for reperfusion 
therapies in an MRI-based stroke care system.
Methods: All consecutive ischemic stroke patients within 24h from 1st 
March 2021 to 28th of February 2022 were included in a prospective 
single-centre study. Eligibility in the extended time windows or wake-up 
strokes recognized within 4h was based on MRI DWI/PWI or DWI-FLAIR 
mismatch using current ESO guideline criteria. MRI was only available dur-
ing working hours (8-20 h). Clinical outcome in treated patients was 
assessed at 3 months.
Results: During 12 months, 777 patients were admitted, 252 (32%) had 
MRI. 120/304 (39.4%) patients were thrombolysed in standard and 14/231 
(6%) in extended time window. Independent clinical outcome (mRS⩽2) 
was seen in 57/116 (49.1%) early and 4/14 (28.6%) late-treated patients 
(P=0.25). 38/386 (9.84%) patients underwent thrombectomy in standard 
and 16/391 (4%) in extended time window. Independent clinical outcome 
(mRS⩽2) was seen in 10/29 (34.5%) early and 4/13 (31%) late-treated 
patients (P=0.99).
Conclusions: Even with limited availability of advanced imaging extend-
ing time windows for reperfusion therapies resulted in an 11,6% increase 
in thrombolysis and a 42% increase in thrombectomy with similar clinical 
outcomes in early and late-treated patients at the price of increased bur-
den of clinical and imaging screening.
Disclosure of interest: No
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Safety of Tenecteplase as compared to Alteplase 
in Older Patients A Secondary Analysis From The 
Act Trial

Nishita Singh*1,2, Aravind Ganesh1, Mohammed Almekhlafi1, 
Brian Buck3, Luciana Catanese4, Yan Deschaintre5,  
Shelagh Coutts1, Houman Khosravani6, Ramana Appireddy7, 
Francois Moreau8, Gord Gubitz9, Aleksander Tkach10,  
Dar Dowlatshahi11, George Medvedev12, Jennifer Mandzia13, 
Alexandre Y. Poppe5, Jai Shankar14, Heather Williams15,  
Thalia Field16, Herbert Manosalva17, Muzaffar Siddiqui18,  
Atif Zafar19, Oje Imoukhuede20, Gary Hunter21, Michael Hill1, 
Ayoola Ademola22, Mackenzie Horn1, Michel Shamy23,  
Fouzi Bala24, Richard Swartz25, Tolulope Sajobi22,  
Bijoy Menon22

1University of Calgary, Department of Clinical Neurosciences, Calgary, 
Canada, 2University of Manitoba, Department of Clinical Neurosciences, 
Winnipeg, Canada, 3University of Alberta, Department of Clinical 
Neurosciences, Edmonton, Canada, 4McMaster University, Department of 
Neurology, Hamilton, Canada, 5Université de Montréal, Department of 
Neurology, Montreal, Canada, 6University of Toronto, Hurvitz Brain Sciences 
Program, Sunnybrook Health Sciences Centre, Department of Medicine, 
Toronto, Canada, 7Queen’s University, Department of Medicine, Kingston, 
Canada, 8Université de Sherbrooke, Department of Medicine, Sherbrooke, 
Canada, 9Queen Elizabeth Health Sciences Centre, Department of Medicine, 
Halifax, Canada, 10Kelowna General Hospital, Department of Medicine, 
Kelowna, Canada, 11University of Ottawa, Department of Clinical 
Neurosciences, Ottawa, Canada, 12University of British Columbia, Department 
of Neurology, New Westminister, Canada, 13Western University, Department 
of Medicine, London, Canada, 14University of Manitoba, Department of 
Radiology, Winnipeg, Canada, 15Queen Elizabeth Hospital, Department of 
Medicine, PEI, Canada, 16University of British Columbia, Department of 
Neurology, Vancouver, Canada, 17Medicine Hat Regional Hospital, 
Department of Medicine, Medicine Hat, Canada, 18Grey Nuns Community 
Hospital, Department of Medicine, Edmonton, Canada, 19University of 
Toronto, Department of Neurology, Toronto, Canada, 20Red Deer Regional 
Hospital, Department of Medicine, Red Deer, Canada, 21University of S, 
Department of Neurology, Saskatoon, Canada, 22University of Calgary, 
Department of Community Health Sciences, Calgary, Canada, 23University of 
Ottawa, Department of Medicine, Ottawa, Canada, 24Tours University 
Hospital, Diagnostic and Interventional Neuroradiology, Tours, France, 
25University of Toronto, Department of Neurosciences, Toronto, Canada

Background and aims: Robust data on safety of tenecteplase in 
patients older than 80 years is limited. We assessed outcomes in elderly 
patients (⩾80 years) presenting with acute ischemic stroke who received 
intravenous tenecteplase (TNK) versus alteplase with a specific focus on 
safety.
Methods: Data are from patients included in AcT, a pragmatic, registry 
linked, phase 3 randomized controlled trial comparing tenecteplase with 
alteplase. Patients ⩾80y who received any dose of thrombolytic were 
included. Primary safety outcome was symptomatic intracerebral hemor-
rhage (SICH). Secondary safety outcomes included 90-day mortality, 
parenchymal hematoma type 2 (PH-2), peripheral bleeding requiring blood 
transfusion and angioedema. Mixed effects Poisson regression after adjust-
ing for sex, and baseline stroke severity was used to assess all outcomes.
Results: Of the 1563 patients included, 539 (34.1%) [285: TNK, 254 
alteplase] were ⩾80 years of age. Baseline characteristics were similar in 
both arms. All safety outcomes including rates of SICH [adjRR 1.00 
(95%CI 0.32-3.05)], PH-2 [adjRR 0.91 (95%CI 0.33-2.52)] and mortality 
[adjRR 0.94 (95%CI 0.72-1.23)] were similar between the two groups. 

Efficacy outcomes using modified Rankin Scale were similar in both arms 
(adjRR 1.01 (95%CI 0.91-1.03) (Figure).
Conclusions: In an elderly stroke population, tenecteplase had similar 
safety and efficacy outcomes as compared to alteplase.
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The importance of aspiration catheter size in 
aspiration thrombectomy: 5 vs 6fr Sofia catheter 
in M1 occlusions

Janey Jiang*1, Karel Sleurink2, Karlijn de Laat2,  
Lucas Van Dijk1, Wouter Stomp1

1HagaZiekenhuis, Radiology, The Hague, Netherlands, 2HagaZiekenhuis, 
Neurology, The Hague, Netherlands

Background and aims: To determine the effect of aspiration catheter 
size on procedural outcomes of aspiration thrombectomy in patients with 
ischemic strokes due to M1 occlusion.
Methods: We compared procedural and clinical outcomes in patients 
with M1 occlusions treated with mechanical aspiration thrombectomy 
using either a 5 French (fr) Sofia or a 6fr Sofia Plus aspiration catheter at 
our institution over a 2-year period. A good clinical outcome was defined 
as a modified Rankin Scale score of 0-2 at 90 days.
Results: 68 patients were included, 28 in the 5fr group and 40 in the 6fr 
group. Patients treated with a 6fr catheter had significantly higher rates of 
first pass TICI 2C/3 (50.0% vs 25.0%, p=0.04) and final TICI 2C/3 (80.0% 
vs 57.1%, p=0.04). The number of passes and the need for rescue stent 
retriever treatment were non-significantly lower in the 6fr group. Rates of 
good clinical outcome and death at 90 days did not differ between groups.
Conclusions: Use of a 6fr aspiration catheter was associated with signifi-
cantly better procedural outcomes in patients with M1 occlusion treated 
with aspiration thrombectomy. No differences in clinical outcome were 
found, likely due to limited sample size.
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Influence of Renal Function on Blood Pressure 
control and Outcomes in Thrombolysed Patients 
after Acute Ischemic Stroke: a post hoc analysis of 
ENCHANTED trial

Xinwen Ren*1, Chen Chen2, Yang Zhao3, Craig Anderson4,  
Lili Song3

1The George Institute for Global Health, STROKE, Beijing, China, 2The George 
Institute for Global Health, STROKE, Sydney, Australia, 3The George Institute 
for Global Health, STROKE, Shanghai, China, 4The George Institute for Global 
Health, Global Brain Health Program, Sydney, Australia

Background and aims: Renal dysfunction (RD) is a risk factor of poor 
outcome in patients with acute ischaemic stroke. This study aims to eval-
uate whether RD would modify the effect of intensive blood pressure 
lowering on clinical outcomes in the ENCHANTED trial.
Methods: Secondary analysis of the ENCHANTED trial blood pressure 
(BP) arm which randomly allocated patients into either intensive BP low-
ering (target systolic BP <140mmHg) or guideline-recommended BP 
control (target SBP <180mmHg) group. We calculated the Estimated 
glomerular filtration rate (eGFR) for each patient using the Chronic 
Kidney Disease–epidemiology Collaboration (CKD-EPI) equation. Stages 
of renal function were classified as G1 reflecting normal renal function 
(eGFR ⩾90 mL/min per 1.73 m2), G2 mildly reduced (60–89) and G3 
moderate-to-severe reduced (<60), respectively. The outcome of inter-
est was functional recovery at 90 days using multivariate logistic regres-
sion models.
Results: In 2151 patients with renal function data available (mean age 
66.9 years, 38% female), 822 (38.2%), and 336 (15.6%) patients had renal 
impairment in G2 and G3 stage, respectively. Compared with patients in 
stage G1, those in stage G3 had increased mortality (adjusted odds ratio 
[aOR] 1.77; 95% confidence interval [CI] 1.05–2.99; p=0.031 for trend). 
There was significant heterogeneity between decreased eGFR and treat-
ment (p for interaction = 0.545). In patients with severe renal dysfunc-
tion, the frequency of symptomatic intracerebral haemorrhage was higher 
(p for trend <0.05).
Conclusions: Severe renal dysfunction is associate with increased mor-
tality, which might be through increasing the risk of symptomatic and fatal 
intracerebral haemorrhage.
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Influence of Prior Diabetes Mellitus on Outcome 
for Thrombolysis-Treated Acute Ischemic Stroke: 
a post hoc analysis of ENCHANTED trial

Xinwen Ren*1, Lili Song2, Craig Anderson3, Yang Zhao2

1The George Institute for Global Health, STROKE, Beijing, China, 2The George 
Institute for Global Health, STROKE, Shanghai, China, 3The George Institute 
for Global Health, Global Brain Health Program, Sydney, Austria

Background and aims: History of diabetes mellitus (DM) are consid-
ered relative constraindication poor prognosis after stroke. We deter-
mined associations of DM on functional recovery in the Enhanced Control 
of Hypertension and Thrombolysis Stroke Study (ENCHANTED).
Methods: ENCHANTED was an international, multicentre, 2x2 facto-
rial, open, blinded endpoint, randomised controlled trial where no 
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DETERMINANTS AND OUTCOMES OF 
REVASCULARIZATION TREATMENT IN 
MEDIUM VESSEL OCCLUSION RELATED 
ACUTE ISCHEMIC STROKE
Lina Zubalova*1, Lilit Minasyan1, Lusine Madoyan1,  
Gohar Patrikyan1, Oganes Ezoyan1, David Sahakyan2,  
Marine Balasanyan1, David Margaryan2, Aleksan Petrosyan3, 
Viken Babikian4, Mikael Muratoglu5, Mikayel Grigoryan6, 
Manvel Aghasaryan7, Nune Yeghiazaryan1

1Erebouni MC, Department of Neurology and Erebouni Stroke Unit, Yerevan, 
Armenia, 2Erebouni MC, Cerebrovascular Neurosurgery, Yerevan, Armenia, 
3Erebouni MC, Anesthesiology and intensive care department, Yerevan, Armenia, 
4Boston University School of Medicine, Department of Neurology, Boston, United 
States, 5Grey Nuns Community Hospital, Department of Medicine, Division of 
Neurology/ Regional Stroke Program, Edmonton, Canada, 6Glendale Adventist MC, 
AH Glendale Comprehensive Stroke Center, Glendale CA, United States, 7Sud 
Francilien Hospital, Neurology Department and Stroke Unit, Paris Region, France

Background and aims: Medium vessel occlusions (MeVO) are associ-
ated with less severe clinical syndromes and were insufficiently included in 
endovascular pivotal treatment trials. Recent data suggest that outcomes 
in patients with MeVO may be suboptimal with only medical management, 
but the EVT for MeVOs has not been definitively established as standard 
of care. The aim of our study is to explore the real life decision-making 
process determinants and outcomes.
Methods: Our data were prospectively collected from February 2019 to 
September 2022 in Erebouni Comprehensive stroke center of Yerevan.
Results: 150 consecutive patients with anterior circulation MeVO occlu-
sions have been included, 61 treated by IVT only and 89 by EVT (28 with 
IVT). 92% (12/ 150) of patients had M2 occlusions. The baseline NIHSS 
was significantly higher in EVT group (12.8 vs. 10.4,p<0.02). The TICI2b/3 
was obtained in EVT group in 87.3% (76/87) patients. The mRs at 3 
months distribution was similar between EVT and IVT groups (graph). Our 
efficacy and safety outcomes are consistent with published data (table).
Conclusions: The initial severity of stroke remains the main determinant 
for EVT choice in MeVO related acute stroke.

Baseline 
characteristics and 
outcomes

Overall
(n=150)

Only IVT
(n=61)

EVT (± IVT)
(n=89)

p

Age* 69.9(10.5) 69.7(10.7) 70(10.3) 0.8
Admission NIHSS* 11.8(5.9) 10.4(5.4) 12.8(6.2) 0.013
Functional independence 
at 3 months (mRs0-2)**

95/140(68%) 42/60(70%) 53/80(66%) 0.2

NIHSS H24* 5.9(6,7) 5.3(5.8) 6.4(7.3) 0.3
Early Neurological 
Deterioration (END)**

9/150(6%) 2/61(3.3%) 7/89(7.9%) 0.3

Symptomatic 
hemorrhage**

5/150(2.8%) 1/61(1.6%) 4/89(4.5%) 0.3

Mortality** 21/140(15%) 10/60(16.7%) 11/80(13.8%) 0.2

*Mean(SD);**n(%).
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Sex-related differences in endovascular 
thrombectomy outcomes

Alkisti Kitsiou*1, Nele Klein1, Wolf-Rüdiger Schäbitz1,  
Andreas Rogalewski1
1Evangelisches Klinikum Bielefeld, Neurology, Bielefeld, Germany

Background and aims: Women face a disproportionate burden of 
stroke mortality and disability. The aim of the study is a sex-related analy-
sis of the process and outcomes of the treament with endovascular 
thrombectomy in a large german maximum care hospital.
Methods: We analyzed retrospective demographic data, clinical and neu-
roradiological parameters, such as recanalization rate and infarct volume. 
All of the patients (N=694; 52,0% women ) underwent a mechanical 
thrombectomy in one large german maximum care hospital between 
01/2017 and 12/2020.
Results: In this cohort, women were significantly older than men 
(77.1±12.4 versus 70.6±13.7 y.o; p<0.001). Because of the significant 
age difference, we performed an age-adjustment. In the age group of 
80-89 years (N=237, 62% women) the women had longer DNT, whereas 
men received more acute carotid stenting (16.7% vs. 0.7%, p<0.001) 
without a detectable difference in the stroke-etiology.
Among the patients younger than 70 y.o. (N=227, 35.7% women), we 
observed a shorter EDT and a more often complete reperfusion (TICI 3) 
among women (65.4% vs. 48.6%). Furthermore women had more often a 
proximal occlusion of the ACM (72.8% vs. 58.2%, p=0.028), a longer DTP 
(median 96 vs. 82,5 minutes, p=0.038) and an excellent outcome, defined 
as mRS 0 or 1 on discharge (23.7% vs. 14.7%).
Conclusions: This study shows, that in clinical practice there are signifi-
cant sex-related differences. Older women had a longer DNT and 
received less frequent an acute carotid stending, whereas younger women 
in our cohort had better recanalization rate and outcome on discharge.
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Association of White Matter Disease with Outcomes 
in Acute Stroke Patients Receiving Alteplase and 
Tenecteplase: Results from the AcT Trial

Aravind Ganesh*1, Nishita Singh2, Asif Sheriff3, Laura Gioia4, 
Brian Buck3, Ibrahim Alhabli1, Fouzi Bala5, Faysal Benali1, 
William Betzner1, Kaden Lam1, Luciana Catanese6,  
Yan Deschaintre7, Shelagh Coutts1, Houman Khosravani8, 
Ramana Appireddy9, Francois Moreau10, Gord Gubitz11, 
Aleksander Tkach12, Dar Dowlatshahi13, George Medvedev14, 
Jennifer Mandzia15, Aleksandra Pikula16, Jai Shankar2,  
Heather Williams17, Thalia Field18, Herbert Manosalva19, 
Muzaffar Siddiqui3, Atif Zafar20, Oje Imoukhuede21,  
Gary Hunter22, Stephen Phillips11, Michael Hill1,  
Alexandre Y. Poppe23, Ayoola Ademola1, Michel Shamy13, 
Tolulope Sajobi1, Mohammed Almekhlafi1, Richard Swartz8, 
Bijoy Menon1, Mahesh Kate3

1University of Calgary Cumming School of Medicine, Clinical Neurosciences, 
Calgary, Canada, 2University of Manitoba Max Rady College of Medicine, 
Internal Medicine, Winnipeg, Canada, 3University of Alberta, Medicine, 
Edmonton, Canada, 4University of Montreal, Department of Neurosciences, 
Montreal, Canada, 5Centre Hospitalier Universitaire de Tours, Neuroradiology, 

difference in functional recovery was found between intensive (target 
<140mmHg) versus standard (<180mmHg) SBP management in throm-
bolysis-treated AIS patients. The association of DM on death, disability 
(mRS scores 2–5) and major disability (mRS scores 3–5) at 90 days were 
assessed in logistic regression models.
Results: In 2179 AIS patients (mean age 66.9 years, female 38.0%), 494 
(22.67%) existed DM. The history of DM was associated with disability 
(adjusted odds ratio [aOR] 1.51, 95% CI 1.20-1.90) and major disability 
(aOR 1.70, 95% CI 1.32-2.18). However, history of DM was not associ-
ated with mortality (aOR 1.15, 95% CI 0.78-1.68) or symptomatic intrac-
erebral hemorrhage. There was no differential effect of intensive versus 
guideline-recommended blood pressure lowering on poor outcome at 
90-days by a history of DM.
Conclusions: A history of DM was an independent predictor of disabil-
ity and major disability in thrombolysis-treated AIS patients.
Disclosure of interest: No
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ROTATIONAL THROMBOELASTOMETRY 
(ROTEM) MEASUREMENTS FOR THE 
PREDICTION OF THROMBOLYSIS SAFETY IN 
ACUTE ISCHEMIC STROKE PATIENTS

István Szegedi*1, Rita Kálmándi2, Linda Lóczi2,  
Tamás Árokszállási1, László Oláh1, Laszlo Csiba1,3,  
Zsuzsa Bagoly2,3

1University of Debrecen, Faculty of Medicine, Department of Neurology, 
Debrecen, Hungary, 2University of Debrecen, Faculty of Medicine, 
Department of Laboratory Medicine, Division of Clinical Laboratory Sciences, 
Debrecen, Hungary, 3ELKH-DE, Neurodegenerative and Cerebrovascular 
Research Group, Debrecen, Hungary

Background and aims: Intravenous thrombolysis using rt-PA is an 
effective treatment of acute ischemic stroke (AIS), however, 6-8% of 
patients develop intracranial hemorrhage (ICH) as side-effect. We aimed 
to investigate whether the rotational thromboelastometry (ROTEM) - a 
point-of-care test (POCT) used to study the viscoelastic properties of 
clot-formation and lysis - could predict the safety of thrombolysis, and 
whether its predictive value can be improved by modifying the assay.
Methods: In this prospective observational study, blood samples of 114 
AIS patients, all receiving intravenous rt-PA were taken before and imme-
diately after thrombolysis. ROTEM was performed at both time points 
using citrated whole blood in a ROTEM SIGMA device. To mimic the in 
vivo effect of rt-PA, the test was performed in the presence of 140 ng/mL 
rt-PA added directly to pre-thrombolysis samples (mROTEM-t-PA). 
Stroke severity was determined by NIHSS on admission. Therapy-
associated ICH was classified at 24h post-lysis according to ECASSII.
Results: In pre-thrombolysis samples, clot firmness showed strong cor-
relation between ROTEM and mROTEM-tPA measurements (A5: 
r=0.7564, p<0.0001). Severe strokes (NIHSS>15) were associated with 
higher clot firmness in pre-thrombolysis samples. Clot lysis index of 
mROTEM-tPA showed strong correlation with post-thrombolysis ROTEM 
results (LI45: r=0.7192, p<0.0001). Using the mROTEM-tPA before 
thrombolysis, a LI60>0% parameter excluded the occurrence of post-
lysis ICH with 100% sensitivity and 45% specificity (100% negative predic-
tive value, p=0.038).
Conclusions: The modification of ROTEM is necessary to predict 
thrombolysis safety. The mROTEM-tPA might be a useful tool to exclude 
post-lysis ICH using pre-thrombolysis samples with high negative predic-
tive value.
Disclosure of interest: No
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The combination of CTP CBF and transit time 
coefficient variation seems promising in predicting 
tissue outcome in patients with AIS and large 
vessel occlusions

Liv Jorunn Høllesli*1,2, Luca Tomasetti2, Kjersti Engan2, Kim 
Mouridsen3, Martin Kurz4,5, Jörn Schulz6, Kathnika D. Kurz1,2

1Stavanger University Hospital, Stavanger Medical Imaging Laboratory (SMIL), 
Department of Radiology, Stavanger, Norway, 2University of Stavanger, 
Department of Electrical Engineering and Computer Science, Stavanger, 
Norway, 3Aarhus University, Institute of Clinical Medicine, Center of 
Functionally Integrative Neuroscience, Aarhus, Denmark, 4Stavanger 
University Hospital, Neurology research group, Department of Neurology, 
Stavanger, Norway, 5University of Bergen, Department of Clinical Medicine, 
Stavanger, Norway, 6University of Stavanger, Department of Mathematics and 
Physics, Stavanger, Norway

Background and aims: Perfusion CT (CTP) is used to assess tissue 
viability and predict outcome in acute ischemic stroke (AIS). Current CTP 
calculations struggle in differentiating penumbra and core. Transit time 
coefficient variation (CoV) is a calculation used to analyse the microvas-
cular environment. The aim of this study was to evaluate if CoV adds 
value to conventional cerebral blood flow (CBF) in the prediction of tis-
sue outcome.
Methods: 62 IVT-treated AIS patients with large vessel occlusions (LVO) 
prospectively registered in a local thrombolysis registry underwent CTP 
in the acute setting and follow up magnetic resonance imaging (MRI) 
within 24 hours. 41 patients were treated with mechanical thrombec-
tomy. Final infarct core was manually outlined on DWI, and CBF and CoV 
voxel values were compared. CoV and CBF were normalized to normal 
appearing white matter by division.
Results: Preliminary results show that for low CBF, there was a peak of 
normalized voxel values with CoV around 1 for ischemic tissue. For tissue 
that developed into infarction, this peak was found for normalized CoV 
values slightly above 1, while for tissue that did not develop into infarc-
tion, this peak was found for CoV equal to or slightly below 1.
Conclusions: For low CBF, CoV seems promising in predicting tissue out-
come in patients with acute ischemic stroke and large vessel occlusions.

Tours, France, 6Population Health Research Institute, McMaster University, 
Medicine, Hamilton, Canada, 7CHUM, Hôpital Notre-Dame, Neurosciences, 
Montreal, Canada, 8Sunnybrook Health Sciences Centre, Medicine, Toronto, 
Canada, 9Queens University, Medicine, Kingston, Canada, 10Centre Hospitalier 
Universitaire de Sherbrooke, Medicine, Sherbrooke, Canada, 11Dalhousie 
University, Medicine, Halifax, Canada, 12Kelowna General Hospital, Stroke 
services, Kelowna, Canada, 13University of Ottawa, Neurology, Ottawa, 
Canada, 14Burnaby General Hospital, Division of Neurology, Burnaby, Canada, 
15London Health Sciences Centre, Neurology, London, Canada, 16University 
Health Network, Neurology, Toronto, Canada, 17Health PEI, Neurology, 
Charlottetown, Canada, 18University of British Columbia, Neurology, 
Vancouver, Canada, 19Southern Alberta Medical, Neurology, Medicine Hat, 
Canada, 20Unity Health Toronto, Medicine, Neurology, Canada, 21Red Deer 
Regional Hospital Centre, Neurology, Red Deer, Canada, 22University of 
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Background and aims: We assessed the association of white matter 
disease (WMD) with clinical and imaging outcomes in patients receiving 
intravenous thrombolysis for acute ischemic stroke. We further 
assessed whether this association differs by tenecteplase (TNK) versus 
alteplase.
Methods: Patients from the Alteplase compared to Tenecteplase (AcT) 
trial were included. WMD was assessed by Fazekas score on baseline 
non-contrast CT head. A summative (periventricular plus deep white 
matter) Fazekas score of 0 was classified as no WMD, a score of 1-2 as 
mild WMD and a score >2 as moderate-severe WMD. The primary out-
come was the modified Rankin Scale (mRS) 0-1 at 90-days. Safety out-
comes included symptomatic intracerebral hemorrhage(sICH) and 90-day 
mortality rates.
Results: Among 1568 patients, 790 (50.3%) had no evidence of WMD, 
450 (28.7%) had mild WMD and 328 (20.9%) had moderate-severe WMD. 
Patients with moderate-severe WMD were older (65.9±14.3 years 
[Fazekas 0] versus 81.3±9.1 years [Fazekas>2], p<0.0001) and were 
more likely to be female (36.9% versus 63.1%, p<0.0001). Patients with 
moderate-severe WMD had lower adjusted (age, sex, and stroke severity) 
odds (0.42, 95%CI:0.26-0.67) to achieve an mRS 0-1 at 90 days. There was 
no increased risk of sICH or 90-day mortality in patients with moderate-
severe WMD. Treatment assignment to either TNK or alteplase in 
patients with moderate-severe WMD was associated with similar out-
comes (pinteraction=0.8).
Conclusions: In this large pragmatic trial, WMD was associated with 
worse functional outcomes after thrombolysis but was not independently 
associated with sICH or mortality, regardless of the thrombolytic agent 
used.
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Evaluation of Contrast Extravasation and its  
Relationship with Clinical Prognosis after 
Thrombectomy in Patients with Acute  
Cerebral Stroke

Birgül Dere1, Ayse Güler*1, Hadiye Sirin1

1Ege Üniversitesi Hastanesi, Neurology, Izmir, Turkey

Background and aims: The phenomenon of contrast extravasation is 
expressed as associated with increased blood-brain barrier (BBB) perme-
ability of ischemic brain tissue. Angiographic contrast is seen outside the 
normal cerebral vascular area after mechanical thrombectomy (MT). We 
aimed to study the periprocedural clinical factors affecting extravasation 
and its relationship with clinical outcome.
Methods: 137 patients who were hospitalized in the Neurological 
Intensive Care Unit of Ege University Hospital after mechanical thrombec-
tomy between 2018-2022 were examined. Demographic characteristics, 
vascular risk factors, antiaggregant/anticoagulant use of the patients 
before admission were questioned. Prognosis assessment was made on 
mRS at 90 days.
Results: 137 patients were included. The mean age was 67 (min:24 
max:86).
49.6% of the patients were female, 50.4% were male. Entry NIHSS was 
⩾13 in 61% of the patients.The successful recanalization rate (TICI 2b-3) 
was 94.8%. Contrast extravasation was detected in 36 patients (26.3%). 
As age increases, the proportion of patients who develop contrast 
extravasation increases (p=0.006). Contrast extravasation was associated 
with significantly worse TICI score (p=0.044). The decrease in the 24th 
hour NIHSS compared to the entry NIHSS was significantly lower in 
extravasation group (p=0.03). Extravasation was found to be associated 
with a significantly worse TICI score.
Conclusions: Contrast extravasation has been associated with poor 
clinical outcome and poor recanalization. Age was found to be higher in 
the group with contrast extravasation.
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COMBINATION THERAPY USING SOLITAIRE 
AND THE REACT ASPIRATION CATHETER 
IN MECHANICAL THROMBECTOMY: INITIAL 
EXPERIENCE FROM INSPIRE-S REGISTRY

Marc Ribo*1, Christophe Cognard2, Markus Möhlenbruch3, 
Nayak Sanjeev4, Pasquale Mordasini5
1University Hospital Vall D’Hebron, Department of Neurology, Barcelona, 
Spain, 2CHU Toulouse - Hôpital Purpan, Department of Neuroradiology, 
Toulouse, France, 3Universitätsklinikum Heidelberg, Department of 
Neuroradiology, Heidelberg, Germany, 4Royal Stoke University Hospital, 
Department of Radiology, Stoke-on-Trent, United Kingdom, 5Kantonsspital 
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Background and aims: Mechanical thrombectomy (MT) using the com-
bination therapy (CT) technique (stent-retriever plus aspiration) has 
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The relationship of thrombus composition with 
mechanical thrombectomy techniques in acute 
ischemic stroke

Zehra Uysal Kocabaş1, Fatma Ger Akarsu1,  
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Atilla Ozcan Ozdemir1

1Eskisehir Osmangazi University, Neurology, Eskisehir, Turkey, 2Eskisehir 
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Background and aims: Examination of thrombus material after endo-
vascular treatment of acute ischemic stroke provides an understanding  
of the pathophysiology and increases the success of treatment. In this 
article, our aim is to evaluate the thrombus composition after thrombec-
tomy and to evaluate the clinical and radiological effects of the applied 
thrombectomy technique.
Methods: The thrombi of 166 patients who underwent mechanical 
thrombectomy for acute ischemic stroke between 2017 and 2020 were 
retrospectively analyzed. The thrombus was examined histologically. Pre-
interventional imaging features, stroke subtypes, and interventional 
parameters were reanalyzed. Statistical analysis was performed with the 
Kruskal-Wallis test, Mann-Whitney U test, or Spearman correlation, as 
appropriate.
Results: A total of 166 were included in the study. The overall average 
percentage of red blood cells (RBC), white blood cells (WBC), mixed 
components in thrombi was 39.8%, 34.9%, and 25.3% respectively. There 
was no significant difference between the groups in terms of the applica-
tion of aspiration, stent and combined techniques (p=0.063).
Conclusions: In our study, thrombus composition did not correlate with 
revascularization and clinical outcomes. Composition of an acute ischemic 
thrombus may reflect the pathophysiology of stroke and affect treatment 
efficacy.
Disclosure of interest: No
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Background and aims: The NIMBUS device was developed for chal-
lenging occlusions, specifically those due to tough clots which can yield 
suboptimal mechanical thrombectomy (MT) outcomes. The study aimed 
to evaluate NIMBUS in patients where the first one or two passes with 
another MT device did not achieve substantial reperfusion ⩾mTICI2b.
Methods: From October 2019-February 2022, the SPERO Study 
(NCT03898960, Cerenovus) enrolled 54 subjects at 11 European cen-
tres. Primary endpoint was core lab mTICI⩾2b after last NIMBUS pass 
(any MT technique allowed after 3 NIMBUS passes).
Results: NIMBUS was used after an average of 1.8 failed MT passes 
(24.1% and 75.9% after 1 and 2 passes, respectively) and achieved 52.9% 
with one pass and 68.6% mTICI⩾2b with a mean 2.2±1.13 passes (79.2% 
mTICI⩾2b, 37.7% mTICI⩾2c with 4.6±1.72 passes for all devices). There 
were no instances of ENT; 3.7% patients experienced 24hr-sICH. 90-day 
all-cause mortality was 18.5%. 90-day mRS⩽2 was 46.7%. When analyzing 
ability to retrieve any clot material, the rate of clot retrieval in first 
NIMBUS pass was 51.9% vs 27.8% in first procedural pass (non-NIMBUS). 
Compositional analysis confirming tough fibrin-rich clot retrieved by 
NIMBUS has been reported separately.
Conclusions: In a real-world setting, NIMBUS achieved nearly 70% sub-
stantial reperfusion in cases where the first one or two passes with 
another MT therapy were not successful. NIMBUS dislodged and retrieved 
nearly twice as many clots on its first attempt vs. the first pass of standard 
MT devices.
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FIRST PASS EFFECT, THROMBUS 
HISTOLOGICAL ANALYSIS AND IMAGING 
CHARACTERISTICS IN ENDOVASCULAR 
TREATMENT OF M1 OCCLUSION MIDDLE 
CEREBRAL ARTERY
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Jan Harsány1,2, Pavol Janega2, Andrea Janegová2,  
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2Faculty of Medicine, Comenius University Bratislava, Bratislava, Slovakia, 
3Department of Neurology, University Hospital Trnava, Trnava, Slovakia

Background and aims: The first pass effect (FPE) has been etablished 
as a therapeutic goal in endovascular treatment of acute ischemic stroke 
mainly in patient with large vessel anterior occlusion. The purpose of this 
study was to correlate FPE achievement in patients with M1 occlusion 
treated with a direct aspiration technique (ADAPT) with JET7 catheter 
with functional outcome, clot histology and imaging thrombus character-
istics on computed tomography (CT). The secondary endpoint was the 
relation between FPE and its effect on clinical outcome
Methods: We performed retrospective analysis of histological clot com-
position in patients with M1 occlusion middle cerebral artery (MCA) 
treated by direct aspiration from 2019 untill 2022. Thrombus CT chara-
teristics like hyperdense middle cerebral artery sign (HMCAS), clot bur-
den score (CBC), distance from internal carotid artery-terminus to 
thrombus (TTC), thrombus length and thrombus attenuation increase 
(TAI) were also evaluated.
Results: In the study period, a total of 62 patients underwent endovas-
cular treatment of acute ischaemic stroke with M1 occlusion with a JET7 
catheter using the ADAPT technique. 44 extracted thrombi were ana-
lysed histologically with imaging clot characteristics. FPE was significantly 
associated with good functional outcome mRs ⩽ 2. Clot histology, imag-
ing characteristics and stroke etiology did not correlate with FPE.

shown promising results; however, limited real-world data exists for the 
React™ aspiration catheter and Solitaire™ in CT. Here, we present the 
interim results of the CT cohort from the INSPIRE-S Registry.
Methods: INSPIRE-S Registry is an ongoing, prospective, core-lab adjudi-
cated, global registry of AIS patients treated with Medtronic Neurovascular 
devices on the first pass per device labelling. There are three MT tech-
nique cohorts in INSPIRE-S, stent-retriever only, aspiration only, and CT. 
Key clinical, procedural, and angiographic outcomes are presented for the 
CT group.
Results: From May 2020 to May 2022, 258 CT patients were enrolled 
with mean age of 73.5 ± 13.51 years. Mean baseline NIHSS was 14.2±6.88 
and ASPECTS was 8.3±1.76. The majority of CT patients (80.8%) pre-
sented with MCA (M1/M2) occlusions. Mean procedural time was 
64.6±51.4 minutes. On the first pass, React™ 68 and 71 was used in 
46.9% and 47.7% of patients, respectively, and Solitaire™ X in 90.3%. 
BGC was used on the first pass in 32.9%. Mean number of passes was 1.9 
± 1.34. Rates of successful revascularization (eTICI⩾2b50) and first pass 
effect (eTICI⩾2c) was 91.6% and 47.5%, respectively. Ninety-day good 
functional outcome (mRS⩽2) was achieved in 49.0%. Rates of mortality 
and sICH were 19.0% and 0.8%, respectively.
Conclusions: This interim analysis of INSPIRE-S provides real-world 
safety and efficacy data on the use of combination MT with the ReactTM 
aspiration catheter and Solitaire™ device.
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Mechanical Thrombectomy with NIMBUS for 
Challenging Occlusions: Final Results of the 
SPERO Study
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Edmonton, Canada, 20St. Michael’s Hospital, Department of Neurosciences, 
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Background and aims: Recent evidence from thrombolysis trials indi-
cates the non-inferiority of the tenecteplase versus alteplase with respect 
to good functional outcomes in stroke patients. However, health-related 
quality of life (HRQOL) outcomes in these studies are less well-described. 
This study examines the predictors on HRQOL in acute stroke patients 
who received thrombolysis.
Methods: Data are from the Alteplase compared to tenecteplase (AcT) 
trial, a registry-based randomized clinical trial comparing tenecteplase 
with alteplase. HRQOL at 90-day post randomization was assessed using 
the EuroQol-5D-5L (EQ5D). EQ5D index values were estimated from 
the EQ5D items via time trade-off approach based on Canadian norms. 
Tobit regression and median regression models were used to evaluate the 
association between the type of treatment and EQ5D index and EQ5D 
Visual Analogue Scale (VAS) score, respectively, after adjusting for age, 
sex, NIHSS, type of registry, and onset-to-needle time.
Results: Of the 1503 included in this analysis, 769 (51.2%) were adminis-
tered tenecteplase, 717 (48.8%) were female. The median (IQR) EQ5D 
index values for patients in the teneteplase and alteplase groups were 
0.82(0.49) and 0.80(0.57), respectively. There were no significant associa-
tions between the type of thrombolysis and EQ5D index and VAS scores. 
But older age (p < 0.01), more severe stroke (p < 0.01), and longer 

Conclusions: The histological clot composition did not predict the likeli-
hood of achieving FPE in patient with M1 occlusion treated with JET7 
catheter with ADAPT. FPE was significantly associated with mRs ⩽ 2.
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Predictors of poor functional outcome in acute 
isolated proximal posterior cerebral artery 
occlusion with medical management alone. An 
international multicentric observational study
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Background and aims: Clinical and radiological factors associated with 
poor outcome in isolated proximal posterior cerebral artery (PCA) 
occlusions treated with best medical management (BMM) alone are 
poorly known.
Methods: We conducted an international retrospective study of stroke 
patients with isolated PCA occlusion (P1 or P2) admitted within 6hrs 
from onset in 26 stroke centers, who received BMM alone. Primary out-
come was poor outcome defined as 3-month mRS⩾2. All baseline and 
follow-up imaging were read centrally. Associations between pretreat-
ment clinical and radiological variables with poor outcome were studied 
in univariable then multivariable analyses.
Results: 597 patients were included: median age 74 years (IQR: 63-82); 
median NIHSS 6 (3-10), 80% received thrombolysis, 23% and 77% had P1 
and P2 occlusion, respectively. Poor outcome occurred in 56% of patients. 
In multivariable analysis, were independently associated with poor out-
come : age (OR=1.08 per 5-year increase; 95%CI 1.02-1.15; p=0.010), 
previous atrial fibrillation (OR=1.84; 95%CI 1.14-2.97; p=0.013), NIHSS 
(OR=1.13; 95%CI 1.09-1.18; p<0.001), thrombolysis use(OR=0.60; 
95%CI 0.38-0.94; p=0.027) and infarct involving both superficial and deep 
regions (OR=1.81; 95%CI 1.26-2.61; p=0.002). On 24hr follow-up imag-
ing, poor outcome occurred in 52% of patients without hemorrhage, 65% 
of patients with hemorrhagic infarction, and 78% of patients with paren-
chymal hemorrhage (p<0.001), and in 43% and 65% of patients with and 
without complete recanalization, respectively (p<0.001).
Conclusions: Poor outcome occurred in more than half of medically-
treated PCA-related acute stroke patients, and several independent  
predictive factors were identified. Therapies reducing hemorrhagic com-
plications and increasing recanalization may improve functional outcome.
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ACTISAVE IN ACUTE ISCHEMIC STROKE, 
A PIVOTAL INTERNATIONAL PHASE 2/3 
STUDY OF GLENZOCIMAB AS ADD-ON TO 
STANDARDS OF CARE, THROMBOLYSIS or 
THROMBOLYSIS PLUS THROMBECTOMY
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Background and aims: Glenzocimab, a monoclonal antibody fragment 
targeting platelet GPVI, is evaluated in the treatment of acute ischemic 
stroke (AIS). In ACTIMIS study (NCT03803007) it was observed to be 
safe with several efficacy trends, including mortality and in patients under-
going mechanical thrombectomy (MT).
ACTISAVE (NCT05070260) is a randomized, double blind, placebo con-
trolled, single dose, adaptive, efficacy and safety study of glenzocimab 
used as an add-on therapy on top of standard of care in the 4.5 hours 
following an AIS.
Methods: The study is being launched in eight European countries, 
Israel, the USA in comprehensive and primary stroke centers. All 1000 
patients expected in Overall Population (OP) will receive thrombolysis. 
Half will also receive Mechanical Thrombectomy (MT+ Population).
The primary efficacy objective is to assess the efficacy of glenzocimab 
1000 mg on at least one of the dual endpoint at day-90: the ordinal modi-
fied Rankin Scale (mRS) or the binary ‘poor outcome’ defined as a mRS 
4-6, either in OP or in MT+. Secondary objectives evaluate glenzocimab 
efficacy on all-cause mortality at day-90, favorable outcomes (mRS 0-1 
and 0-2), NIHSS score at 24hrs, recanalization in MT and cerebral reper-
fusion. Safety evaluation includes symptomatic and non-symptomatic 
intracranial hemorrhages (s/nsICH).
An Independent Committee will perform two futility analyses respec-
tively after 100 or 250 MT+ patients have completed the study.
Results: The study recruitment started in September 2021. In January 
2023, more than 200 patients (30% with MT+) have been recruited.
Conclusions: ACTISAVE study results could open to new treatment 
paradigm in AIS.

Disclosure of interest: Yes

stroke onset-to-needle time (p <0.01) were associated with lower EQ5D 
index and VAS scores.
Conclusions: Tenecteplase offer comparable HRQOL benefit as the 
alteplase in acute stroke patients. However, but there remains sex- and 
age-related disparities in HRQOL, regardless of the type of thrombolysis 
received.
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SAFETY OF GLENZOCIMAB ADMINISTRATION 
IN ACUTE ISCHEMIC STROKE PATIENTS 
TREATED WITH ANTIPLATELET AGENTS OR 
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Martine Jandrot-Perrus3, Sophie Binay2, Gilles Avenard2, 
Mikael Mazighi4
1Saint Luc University Hospital, Department Neurology, Brussels, France, 
2Acticor Biotech, Acticor Biotech, Paris, France, 3INSERM, UMR_S1148, Paris, 
France, 4Hôpital Lariboisière, Service de Neurologie Unité NeuroVasc, Paris, 
France

Background and aims: Glenzocimab, a humanized antibody fragment 
targeting platelet glycoprotein VI, was assessed in acute ischemic stroke 
(AIS) patients on top of alteplase. We analyzed the safety of glenzocimab 
in patients treated by antiplatelet agents or anticoagulants.
Methods: ACTIMIS (NCT03803007), a safety and efficacy, dose-finding 
clinical trial in AIS, encompassed an initial escalating dose phase, then a 
1:1 randomization to placebo or glenzocimab 1000 mg associated with 
alteplase. The assessment of safety endpoints was conducted in sub-
groups where glenzocimab was associated with antiplatelet agents and/
or anticoagulants with a special focus on intracranial hemrrohages, 
wether symptomatic (s-ICH) or non-symptomatic (ns-ICH), and 
mortality.
Results: Among 106 patients, 27 patients were treated by antiplatelet 
agents prior to and at study drug administration start (22 aspirin and 5 
clopidogrel); and 82 patients were treated by anticoagulants, mostly pro-
phylactic dose of low molecular weight heparins. No increased bleeding 
events were observed in the glenzocimab group. No safety signal associ-
ated with dual antithrombotic treatment was identified (see table 1).
Conclusions: Glenzocimab favorable safety profile was not impacted by 
drugs with a bleeding potential. Those results are indicative of the para-
digm shift introduced by glenzocimab and opens to multiple new thera-
peutic strategies.
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RUNNING ALTEPLASE INFUSION 
UPON FLOW RESTORATION WITH 
THROMBECTOMY: CAUSAL CLINICAL 
BENEFIT, MYTH, OR BIAS? A POST-HOC 
ANALYSIS OF THE SWIFT DIRECT TRIAL

Johannes Kaesmacher*1, Buetikofer Lukas2, David Liebeskind3, 
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Background and aims: Pathophysiological considerations and observa-
tional data suggested that patients might particularly benefit from intrave-
nous thrombolysis with alteplase (IVT) before thrombectomy if drug 
concentrations are therapeutic when flow-restoration is achieved. We 
aimed to study this hypothesis in patients randomized to IVT versus no 
IVT before thrombectomy.
Methods: Using SWIFT DIRECT data, we assessed treatment effect het-
erogeneity of IVT before thrombectomy in groups with running or fin-
ished IVT infusion upon flow restoration (IVT-to-flow-restoration interval 
⩽/>60 minutes). To reduce bias associated with merely comparing 
patients with running versus finished IVT infusion, we imputed IVT time 
for patients without IVT and included them into analyses. Primary hypoth-
esis was that IVT favors functional independence when IVT is running 
upon flow restoration.
Results: In patients receiving IVT, running IVT infusion upon flow resto-
ration tended to be associated with higher rates of functional independ-
ence (73.0% vs 60.2%, aOR 0.63, 95% CI 0.31-1.25). Imputing IVT time 
for patients treated with MT alone, there was no significant treatment 
effect heterogeneity regarding the effect of IVT depending on whether 
IVT infusion was still running or had ended at the time point of flow-res-
toration (P for interaction= 0.63). Sensitivity analyses with different 
dichotomizations (e.g. 50/70 minutes) did not change these results.
Conclusions: In patients randomized to IVT or no IVT before MT, there 
was no treatment effect heterogeneity concerning overlapping IVT infu-
sion at the time point of flow-restoration. This analysis suggest that run-
ning IVT infusion upon flow restoration may not be a causal factor 
promoting good outcomes.
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PROCEDURAL, CLINICAL AND SAFETY 
OUTCOMES IN ACUTE ISCHEMIC STROKE 
STRATIFIED BY OPERATOR TECHNIQUES 
AND CLOT LOCATION – INSIGHTS FROM THE 
ASSIST REGISTRY
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Background and aims: The ASSIST registry is a prospective, global 
registry that assessed clinical and procedural outcomes associated with 
various operator techniques for mechanical thrombectomy (MT) in acute 
ischemic stroke (AIS) patients with large vessel occlusion (LVO) where 
Stryker Neurovascular devices were used for the first pass. An analysis of 
the registry data aims to determine if procedural outcomes, including 
first-pass effectiveness, safety, and clinical outcomes, vary by clot location 
among the three MT techniques
Methods: ASSIST patients were grouped in three cohorts: Stent 
Retriever (SR) Classic [SR + Balloon Guide Catheter (BGC)], SR 
Combination [SR + Aspiration Catheter (AC) ± Pump + BCG or Long 
Sheath (LS)] and Direct Aspiration [AC ± Pump + BGC or LS]. The 
procedural endpoint of eTICI 2c or greater on the first pass was stratified 
by clot location (MCA-M1, MCA-M2 and ICA). Similar analyses were per-
formed on the primary clinical endpoint (mRS 0-2 at Day 90) and other 
secondary and safety endpoints.
Results: A total of 1492 patients met the ASSIST eligibility criteria. First 
pass eTICI scores across the three different techniques, stratified by clot 
location, will be presented. Stratification by clot location will be also pro-
vided for other procedural, clinical and safety endpoints.
Conclusions: ASSIST provides insights into the effectiveness and safety 
of different MT techniques as stratified by clot location to improve reper-
fusion rates, functional outcomes and quality of life for AIS patients 
worldwide.
ClinicalTrials.gov ID: NCT03845491
Disclosure of interest: Yes
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The associations between FLAIR vessel 
hyperintensities ASPECTS and clinical outcomes 
in stroke with unknown time of onset patients: 
The THAWS trial sub-analysis
Manabu Inoue*1, Murata Hiroaki1, Masatoshi Koga1,  
Mayumi Fukuda-Doi1, Sohei Yoshimura1, Kaori Miwa1,  
Naruhiko Kamogawa1, Makoto Sasaki2, Takanari Kitazono3,  
Junya Aoki4, Kazumi Kimura4, Masafumi Ihara5, Kazunori Toyoda1

1National Cerebral and Cardiovascular, Department of Cerebrovascular 
Medicine, Suita, Japan, 2Iwate Medical University, Division of Ultrahigh Field 
MRI, Institute for Biomedical Sciences, Morioka, Japan, 3Kyushu University, 
Division of Cerebrovascular Disease, Fukuoka, Japan, 4Nippon Medical School, 
Department of Neurology, Tokyo, Japan, 5National Cerebral and 
Cardiovascular, Department of Neurology, Suita, Japan

Background and aims: FLAIR vessel hyperintensities (FVH) ASPECTS 
is known to be an imaging marker for cerebral hemodynamics but its clini-
cal implications are unclarified. We estimated the correlation between 
FVH-ASPECTS and clinical outcomes in stroke with unknown time of 
onset patients.
Methods: THAWS trial was a multicenter randomized trial. Patients 
with DWI-FLAIR mismatch were assigned to receive alteplase at 0.6 mg/
kg or standard medical treatment. ROC analyses were performed to 
detect the FVH-ASPECTS for favorable outcomes (mRS 0-2 at 90 days). 
FVH-ASPECTS is a semiquantitative scoring system for evaluating FVH 
prominence (0 indicated the absence of FVH, and 7 suggested to be 
prominent). The achieved FVH-ASPECTS threshold was used for investi-
gating the correlation with favorable outcomes.
Results: Of total, 131 patients (74±12 years old, 42% women) were 
included and 71 received alteplase and 60 in the non-alteplase group. 
Baseline DWI lesion was median (IQR) 1.1 (0-11.7) mL and median NIHSS 
was 7 (IQR 4-13). Ninety-three had wake-up stroke and the other 38 had 
daytime-unwitnessed stroke. Median FVH-ASPECTS was 4 (IQR 2-4). ROC 
analysis demonstrated ⩾3 as a favorable FVH-ASPECTS (sensitivity 80%, 
specificity 51%, area under curve 0.717) to achieve favorable outcomes. 
There was a significant correlation between FVH-ASPECTS and favorable 
outcomes (unadjusted OR 2.2, 95%CI 1.0-4.6, p=0.04) and with known 
covariates such as age and NIHSS (odds ratio 2.6, 95%CI 1.0-6.8, p=0.05).
Conclusions: FVH-ASPECTS could be an indicator for achieving clinical 
favorable outcome in stroke with unknown time of onset patients with a 
threshold of ⩾3.
Disclosure of interest: No
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EFFECT MODIFICATION OF TREATMENT 
WITH TENECTEPLASE IN WAKE-UP STROKE 
BY PRESENCE OF MRI DWI/FLAIR MISMATCH 
OR CTP PENUMBRA: A SUBGROUP ANALYSIS 
OF THE TWIST TRIAL
Agnethe Eltoft*1,2, Andrew Bivard3, Melinda Roaldsen4,  
Mary-Helen Soeyland5, Arnstein Tveiten5, Hanne Christensen6, 

Chrysanthi Papagiannaki10, Sébastien Richard11,  
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Interventional Neuroradiology, Nantes, France, 9CHU Bordeaux, 
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France, 10Centre Hospitalier Universitaire Rouen, Department of Radiology, 
Rouen, France, 11CHRU-Nancy, Department of Neurology, Nancy, France, 
12Hospital Vall d’Heborn, Department of Neurology, Barcelona, Spain, 
13Foch Hospital, Department of Stroke and Diagnostic and Interventional 
Neuroradiology, Suresnes, France, 14CHU Reims, Department of 
Neuroradiology, Reims, France, 15University Medical Center Goettingen, 
Department of Neuroradiology, Goettingen, Germany, 16University Hospital 
RWTH Aachen, Department of Neuroradiology, Aachen, Germany, 17CHU 
Caen Normandie, Department of Neurology, Caen, France, 18David Geffen 
School of Medicine, Department of Neurology and Comprehensive Stroke 
Center, Los Angeles, United States, 19University Hospital Berne, 
Department of Neuroradiology, Berne, Switzerland, 20University Hospital 
Basel, Department of Neurology and Stroke Center, Basel, Switzerland, 
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Background and aims: Whether baseline imaging modality (magnetic 
resonance imaging [MRI] versus computed tomography [CT]) modifies 
the treatment effect of combined intravenous thrombolysis (IVT) plus 
thrombectomy versus thrombectomy alone in patients with acute large 
vessel stroke remains unknown.
Methods: In this post-hoc analysis of the SWIFT-DIRECT trial investigat-
ing non-inferiority of thrombectomy alone versus IVT+thrombectomy in 
IVT-eligible patients, we assessed the effect of baseline imaging modality 
(MRI/MR angiography vs CT/CT-angiography) on workflow delays and piv-
otal outcome parameters. Regression models were adjusted for age, sex, 
baseline NIHSS, occlusion location, and Alberta Stroke Program Early CT 
Score (ASPECTS).
Results: 405 of 408 patients enrolled in SWIFT-DIRECT were included 
in this substudy. 200/49.4% patients underwent MRI/MR-angiography and 
205/50.6% CT/CT-angiography. Patients with MRI/MR-angiography had 
lower NIHSS scores (16 [IQR, 12-20] vs 18 [IQR, 14-20], p=0.012) and 
lower ASPECTS (8 [IQR, 6-9] vs 8 [IQR, 7-9], p=0.021) compared to 
those with CT/CT-angiography. We found no evidence for an interaction 
between baseline imaging modality and the effect of IVT+thrombectomy 
versus thrombectomy alone. MRI/MR-angiography acquisition was associ-
ated with workflow delays of around 20 minutes, higher odds of func-
tional independence at 90 days (adjusted odds ratio [aOR] 1.65, 95%CI 
1.07-2.56) and similar mortality rates (aOR 0.73 95%CI 0.36-1.47) com-
pared to CT/CT-angiography.
Conclusions: This post-hoc analysis does not suggest treatment effect 
heterogeneity of IVT+thrombectomy vs thrombectomy alone in large 
artery stroke patients with different imaging modalities. There was no 
evidence that functional outcome at 90 days was less favorable following 
MRI/MR-angiography at baseline compared to CT/CT-angiography, despite 
significant workflow delays.
Disclosure of interest: No
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I-REBOUND AFTER STROKE: A PILOT 
FEASIBILITY STUDY OF A CO-DESIGNED 
WEBSITE WITH RESOURCES TO REDUCE 
SECONDARY STROKE RISK
Dina Pogrebnoy*1,2, Amanda Patterson1, Lesley Macdonalad- 
Wicks1, Amy Dennett3,4, Richard Cullen5, Jude Czerenkowski6, 
Meredith Burke7, Julie Davey7, Emily Ramage2, Karly Zacharia1, 
Coralie English1

1University of Newcastle, School of Health Sciences, Callaghan, Australia, 
2Western Health, Physiotherapy, St Albans, Australia, 3Eastern Health, 
Research Office, Box Hill, Australia, 4La Trobe University, Physiotherapy, 
Bundoora, Australia, 5Stroke Foundation, Digital Services, Melbourne, Australia, 
6Stroke Foundation, Stroke Connect, Melbourne, Australia, 7University of 
Newcastle, Consumer Partner, Callaghan, Australia

Background and aims: Physical inactivity and poor diet quality are 
amongst the highest modifiable risk factors for recurrent stroke. Despite 
this, very few targeted resources are freely available to help survivors of 
stroke manage these ongoing risks. Our study aimed to test the feasibility 
and usability of a co-designed website that supports survivors of stroke to 
improve their diet quality and physical activity levels.
Methods: A pre-post, mixed methods, pilot study was conducted with 
survivors of stroke in August 2022. Fruit and vegetable consumption, 
activity behaviour and self-efficacy ratings for physical activity and diet 
quality were collected at baseline. Trial participants had unrestricted 
access for self-directed use of the i-REBOUND website over a 4-week 
period. The Bowens Feasibility framework was used to evaluate feasibility 
with domains of interest being ‘Acceptability’, ‘Demand’, and ‘Limited 
Efficacy’. The System Usability Scale (SUS) was used to evaluate usability.
Results: Recruited survivors of stroke (n=42) were mostly female (56%) 
aged 30 to 80 years. Improvements in self-efficacy were reported in 2 
domains relating to diet quality and in all 5 domains relating to physical 
activity. Participants reported changes in their eating habits (48%) and activ-
ity levels (57%) after using the i-REBOUND website and rated usability as 
‘above average’ with a SUS score of 73. Participants found content on the 
website motivating and felt the i-REBOUND website was easy to navigate.
Conclusions: Our results indicated that tailored web platforms for sec-
ondary prevention are accessible to survivors of stroke and have the 
potential to facilitate behaviour change
Disclosure of interest: No
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Empowerment and mobile technology in the 
detection and treatment of main cardiovascular 
risk factors of patients with ischemic stroke 
or transient ischemic attack: A protocol for a 
multicenter randomized controlled trial and 
results of a pilot study
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Gerli Sibolt1, Sami Pakarinen4, Mika Lehto4, Tuomo Nieminen5
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1University Hospital of North Norway HF, Department of Neurology, 
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Southern Norway, Kristiansand, Norway, 6Copenhagen University Hospital, 
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Basel, Department of Neurology, Basel, Switzerland, 8University of Basel, 
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Olavs Hospital Trondheim University Hospital, bent.indredavik@ntnu.no, 
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Latvia, 12University of Tartu, Department of Neurology and Neurosurgery, 
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Sweden, 14Helsinki University Hospital, Department of Neurology, 
Helsinki, Finland, 15Christchurch Hospital, Department of Neurology, 
Christchurch, New Zealand, 16Vilnius University, Faculty of Medicine and 
Health Sciences, Vilnius, Lithuania, 17Uppsala University, Department of 
Medicine and Neurology, Uppsala, Sweden, 18Karolinska Institutet, 
Department of Clinical Neuroscience, Stockholm, Sweden, 19UCL Queen 
Square Institute of Neurology, Department of Brain Repair and 
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of Leicester, Department of Cardiovascular Sciences, Leicester, United 
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Background and aims: Current guidelines support the use of intrave-
nous thrombolysis in wake-up ischemic stroke patients selected by MRI 
or perfusion imaging. We assessed whether MRI or CT perfusion (CTP) 
findings modified the treatment effect of tenecteplase in the open-label, 
randomized-controlled Tenecteplase in Wake-up Ischemic Stroke Trial 
(TWIST).
Methods: We performed a pre-specified subgroup analysis of TWIST 
which randomized 578 wake-up stroke patients to intravenous tenect-
eplase or no thrombolysis based on non-contrast CT (NCCT). In 
patients with additional baseline MRI or CTP, target mismatch (TM) 
criteria was defined as presence of MRI DWI/FLAIR mismatch or CTP 
penumbra.
Results: Images were available in 531 patients, 295 with NCCT only, 105 
with TM and 131 without TM. Among patients with NCCT only, mRS 
score 0-1 at 90 days was achieved in 44% of patients treated with tenect-
eplase versus 36% in the control group, 48% versus 39% in patients with 
TM and 42% versus 44% in patients without TM. After adjustment for 
age, baseline NIHSS score and time from wake-up, no differences in treat-
ment effect was found between imaging groups, with common odds ratio 
(cOR) of 1.20 (95% CI 0.79-1.80) in the NCCT group, 0.97 (95% CI 0.48-
1.97) in the TM group and 0.98 (95% CI 0.52-1.84), p-value for interaction 
was 0.67. Exclusion of patients treated with thrombectomy changed the 
direction of the point estimate in patients with TM (adjusted cOR 1.30, 
CI 0.54-3.14).
Conclusions: DWI/FLAIR mismatch on MRI or penumbra on CTP did 
not modify treatment effect of tenecteplase in TWIST.
Disclosure of interest: Yes
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months of reminders-first or reminders-last during the subsequent 
6-month interventional phase. Intake reminders were delivered by elec-
tronic devices with audio-visual alarms. The primary outcome was 
100%-timing adherence, defined as 100% of doses taken within ±6h(once-
daily DOAC) or ±3h(twice-daily DOAC) around the median intake time. 
Secondary outcomes included 100%-taking adherence (100% of doses 
taken) and overall timing and taking adherence (as continuous variables), 
analyzed using mixed-effects logistic regression.
Results: Between 01/2018 and 03/2022, we recruited 130 participants, 
of whom 88 were randomized and 84 eligible for analysis (mean age: 76.5 
years, 39.3% women, median NIHSS 1). The primary outcome (100%- 
timing adherence) was reached in 10 patients using reminders, but in no 
patients without reminders, thus disallowing further statistical analysis. 
Reminders significantly improved adherence defined using an alternative 
90%-threshold (timing: OR [95%-CI] 2.65 [1.05,6.69], p=0.039; taking: 
3.06 [1.20,7.80], p=0.019). Overall adherence increased with versus with-
out reminders (timing: median[IQR] 96%[85-98%] vs 92%[81-97%], 
p<0.01); taking 97%[90-99%] vs 94%[83-98%], p<0.01).
Conclusions: Intake reminders increased adherence to DOAC in 
patients with AF-related ischemic stroke.
Disclosure of interest: No
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The Impact of Prior Antithrombotic use on  
Blood Viscosity in Cardioembolic Stroke with 
Non-Valvular Atrial Fibrillation

Joong Hyun Park*1, Yo Han Jung2
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Background and aims: To determine the impact of prior antithrom-
botic (antiplatelet and anticoagulant) use on BV in patients with cardi-
oembolic stroke (CES) due to NVAF.
Methods: Patients with CES and NVAF were analyzed with the following 
inclusion criteria: 1) patients over 20 years of age admitted within five 
days of stroke onset; 2) ischemic stroke presumably due to an NVAF-
derived embolus; 3) compatible cortical/subcortical lesion on brain com-
puted tomography or magnetic resonance imaging; and 4) receiving 
antiplatelets within five days or anticoagulants within two days if previ-
ously medicated. From the screening of 195 patients (22% of the total 
stroke population during the study period), 160 were included for the 
final analysis.
Results: Eighty-nine patients (56%) were taking antithrombotics (anti-
platelet, 57%; warfarin, 13%; NOACs, 30%) regularly. Compared to 
patients without previous antithrombotic use, those with previous 
antithrombotic use (antiplatelets, warfarin, and NOACs) were signifi-
cantly associated with decreased systolic BV (SBV) and diastolic BV (DBV) 
(P<0.036). In multiple linear regression analysis, hematocrit (Hct) level 
and prior antithrombotic use was significantly associated with decreased 
SBV and DBV. In Hct-adjusted partial correlation analysis, prior uses of 
any antithrombotic agents were associated with decreased SBV (r<-
0.270, P<0.015) and DBV (r<-0.183, P<0.044).
Conclusions: In conclusion, this study showed that prior antithrombotic 
use (antiplatelets, VKAs, and NOACs) was associated with decreased 
SBV and DBV in patients presenting with acute CES secondary to NVAF. 
Our results indicated that previous use of NOACs may be a useful 
hemorheological parameter in patients with acute CES due to NVAF.
Disclosure of interest: No
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Background and aims: Hypertension and atrial fibrillation (AF) are 
major treatable risk factors for ischemic stroke and transient ischemic 
attack (TIA). However, most of the patients with an ischemic stroke or 
TIA fail to reach desired blood pressure (BP) control and AF remains 
underdiagnosed with standard ECG monitoring. The aim of the 
CARDIOSTROKE study is to test the effect of 3-week non-invasive ECG 
monitoring combined with self-monitoring of BP and patient-controlled 
titration of antihypertensives over 12 months in patients with recent non-
cardioembolic ischemic stroke or TIA.
Methods: CARDIOSTROKE is an investigator-initiated, multicenter, 
prospective trial aiming to randomize patients with recent ischemic 
stroke or TIA to receive in a 2:1 fashion either (1) standard diagnostic 
work-up and follow-up (control arm) or (2) 3-week ECG monitoring 
combined with self-monitoring of BP and mobile-device-assisted self-
titration of antihypertensives (intervention arm). The co-primary out-
comes are (1) mean reduction in systolic BP and (2) detection of new AF 
at 12 months.
Results: The pilot study consisted of patients in the intervention (8 
patients) and control (19) arms. One patient in the intervention group 
and three in the control group were diagnosed with new-onset AF. 
Compared to the control arm, patients in the intervention arm showed a 
trend towards greater mean reduction of systolic BP (7.2±4.9 vs. 1.7±2.6 
mmHg). No intervention-related major adverse events were observed.
Conclusions: Mobile technology assisted control of the two major risk 
factors of stroke recurrence was feasible in the pilot study, which sup-
ports conducting a full-scale randomized trial in this patient population.
Disclosure of interest: No
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Intake reminders are effective in enhancing 
adherence to direct oral anticoagulants in stroke 
patients – primary analysis of the MAAESTRO study
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Background and aims: High adherence to direct oral anticoagulants 
(DOAC) is crucial for ischemic stroke prevention, but evidence for adher-
ence-enhancing interventions is scarce. We investigated the effect of 
intake reminders on the adherence to DOAC among patients with atrial 
fibrillation (AF) and a recent ischemic stroke.
Methods: In MAAESTRO, a randomized, cross-over, 12-month-long trial 
in DOAC-treated AF-stroke patients, we measured adherence by elec-
tronic monitoring. After a 6-month observational phase, each participant 
received a pillbox and counseling session, and was randomized to 3 
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Methods: All patients with complete BP measurement at baseline in the 
NAILED trial were included (n=814). OH was defined as a drop in systolic 
BP⩾20 or diastolic BP⩾10 mmHg, one minute after standing from a 
seated position. The association between OH and a composite of Stroke, 
Myocardial infarction or death using an adjusted Cox regression model 
with OH as a time-varying variable. The association between group allo-
cation (intervention vs control) and OH was assessed using logistic 
regression.
Results: During a mean follow-up time of 4.8 years, 35.3% had OH at 
some point. OH was not significantly associated with the composite out-
come, HR: 1.11 (95% CI: 0.80 – 1.54). Allocation to the intervention 
group in NAILED was not associated with OH during follow-up, OR: 0.84 
(95%CI: 0.62 – 1.13).
Conclusions: OH was not associated with an increased risk of CV 
events or death in this stroke/TIA population. Systematic titration of anti-
hypertensive treatment did not increase the prevalence of OH compared 
to usual care. Thus, OH did not reduce the gain of antihypertensive 
treatment.
Disclosure of interest: No
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Cerebral Small Vessel Disease in Ipsilateral 
Hemisphere to Significance of Intracranial 
Atherosclerotic Disease Associated with  
Stroke Risk
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Background and aims: Silent cerebral small vessel disease (CSVD) 
commonly exists in patients with symptomatic intracranial atheroscle-
rotic disease (sICAD). We aimed to investigate whether the overall bur-
den of CSVD might correlate with the risk of stroke relapse in patients 
with sICAD.
Methods: Patients with anterior-circulation sICAD (50-99% stenosis) 
were recruited in this cross-sectional study. Three CSVD imaging markers, 
cortical microinfarcts (CMIs), white matter hyperintensities (WMHs) and 
lacunes, were assessed in MRI and summed up to reflect the overall CSVD 
burden (dichotomized as none-to-mild and moderate-to-severe), in ipsilat-
eral hemisphere to sICAD. All patients received standard medical treat-
ment. The primary outcome was a composite of recurrent ischemic stroke 
in the same territory (SIT) and recurrent transient ischemic attack (TIA) 
that was probably relevant to ischemia in the same territory within 1 year.
Results: Among 83 sICAD patients (median age = 64 years, 62.7% 
males), 53 (63.9%) had none-to-mild and 30 (36.1%) had moderate-to-
severe overall CSVD burden in the ipsilateral hemisphere to sICAD. The 
primary outcome occurred in 18 (21.7%) patients. More patients with 
moderate-to-severe CSVD were male and had history of hypertension 
and diabetes mellitus than otherwise (all p <0.05). In multivariate Cox 
regression, patients with ipsilateral moderate-to-severe CSVD had signifi-
cantly higher risk of SIT and recurrent TIA than those with none-to-mild 
CSVD (risk = 40.0 vs. 11.3%, adjusted hazard ratio [HR] = 4.30, 95% 
confidence intervals [CI] = 1.61-11.52; p = 0.004).
Conclusions: In patients with sICAD, an overall moderate-to-severe 
CSVD burden ipsilaterally was more prone to stroke relapse.
Disclosure of interest: No
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Background and aims: Stroke secondary prevention by medication 
(SSPM) is highly recommended and associated with a reduced risk for a 
recurrent stroke. Nevertheless, adherence to SSPM has been reported to 
decline. Perceived understanding of information provided at hospital dis-
charge has been identified as crucial for the continued use of the prescribed 
SSPM. This study aimed to explore the feasibility of a co-designed interven-
tion to support patients’ perceived understanding, knowledge, and adher-
ence to prescribed medication. The intervention entailed an individualized 
structured discharge letter and the use of the person-centred communica-
tion method Teach Back for sharing information regarding SSPM at hospital.
Methods: Study participants were consecutively recruited at stroke care 
units in two separate university hospitals in Stockholm, one of which 
applied the intervention. Eligible were patients with stroke who were to 
be discharged home and referred to a neurorehabilitation team in primary 
care. Data were collected by questionnaires at one-week and three-
months regarding the perceived understanding of medical treatment, 
knowledge about medical treatment, and medication adherence.
Results: Participants who received the intervention (n=17) reported a 
higher perceived understanding of the purpose for taking their medica-
tions (p=0.024) and how to take them (p=0.01) than participants who did 
not receive the intervention (n=21). No other statistically significant dif-
ferences were found.
Conclusions: The results indicate that the use of a structured discharge 
letter and the Teach Back method at the discharge encounter positively 
impact the perceived understanding of information about medical treat-
ment. A full-scale study, powered to detect all clinically important differ-
ences is warranted.
Disclosure of interest: No
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EFFECT OF ORTHOSTATIC HYPOTENSION 
ON RECURRENT EVENTS AFTER STROKE OR 
TIA. RESULTS FROM NAILED STROKE TRIAL
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Background and aims: Fear of OH and a reported association with an 
increased risk of cardiovascular (CV) events may limit antihypertensive 
treatment after stroke/TIA. In the NAILED trial, systematic titration of 
antihypertensive treatment resulted in lower blood pressure (BP) and a 
reduction of CV events. Our aim was to assess 1) the association between 
OH and CV events or death in a stroke/TIA population and 2) the asso-
ciation between group allocation in NAILED and risk of OH during 
follow-up.
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difference between stent types. Nondisabling stroke was reported in two 
asymptomatic patients (0,5%). Significant restenosis occurred in 1,7%, 
with the same frequency in all types of stents used.
Conclusions: CAS is safe and effective treatment option in patients with 
symptomatic and asymptomatic carotid artery disease. MAEs and reste-
nosis rate was not significantly related to any type of stent used.
Disclosure of interest: No
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Framingham risk score prediction at 12 months in 
the STAND-FIRM randomised control trial
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Background and aims: The Shared Team Approach between Nurses 
and Doctors For Improved Risk Factor Management (STAND-FIRM, 
ACTRN12608000166370) trial was designed to test the effectiveness of 
chronic disease care management for modifying the Framingham risk 
score (FRS) among patients with stroke or transient ischemic attack. The 
primary outcome of change in FRS between baseline and 12 months was 
not met. We aimed to determine study features at baseline that predict 
reduction in FRS at 12 months.
Methods: Data included 35 variables encompassing demographic, risk fac-
tors, psychological, social and education status, laboratory tests. Five super-
vised machine learning (ML) methods were used: random forest (RF), 
extreme gradient boosting (XGBoost), support vector regression (SVR), mul-
tilayer perceptron artificial neural network (MLP) and K-nearest neighbor 
(KNN). We split data for training (80%, n=406) and testing (20%, n=102).
Results: Training and test data were evenly matched for age, sex, baseline 
and 12-month FRS. Following tuning of the five ML methods, the optimal 
model for predicting FRS at 12 months was SVR (R2=0.763, root mean 
squared error or RMSE=8.52). Plots of model fit, R2 and RMSE are pro-
vided in Figure 1. The five most important variables for SVR were: baseline 
FRS, age, male sex, sodium/potassium excretion and proteinuria. The ML 
methods were poor at determining change in FRS at 12 months (R2<0.15).
Conclusions: Support Vector Regression was the optimal method to 
predict future but not change in FRS. Our findings suggested that change 
in FRS as an endpoint in trials may have limited value.

Disclosure of interest: Yes
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Acute ischemic stroke severity and in-hospital 
outcomes among patients using oral anticoagulants

Veronika Vasileva*1, Maya Danovska2, Plamen Stoev1

1Dr. Georgi Stranski University Hospital, Neurology, Pleven, Bulgaria, 2Medical 
University - Pleven, Neurology and neurosurgery, Плевен, Bulgaria

Background and aims: Despite preventive antithrombotic treatment 
patients with atrial fibrillation may experience an acute stroke. The aim of 
this study was to compare the severity and in-hospital outcome of 
ischemic stroke (IS) patients with preceding vitamin K antagonists (VKA) 
or non-vitamin K antagonist oral anticoagulants (NOACs) treatment.
Methods: A prospective study of 49 patients with AF and acute IS, 
admitted to Neurology Clinic, University Hospital Pleven from January to 
December 2022 was done. They were divided into two groups according 
to the type of oral anticoagulant used. Stroke severity assessed by the 
National Institutes of Health Stroke Scale (NIHSS) score was defined as 
mild (NIHSS<=7), moderate (NIHSS 8-16) and severe (NIHSS>=17). 
Outcome at discharge was evaluated by modified Rankin scale (mRS).
Results: Out of the 49 IS patients, 55.1% (n=27) were using NOACs and 
44.9% (n=22) were using VKA. In the VKA group 55% had a mild, 33 % of 
them had a moderate and 11 % had severe stroke. In the NOAC group 
54% had mild, 32% had moderate and 14 % had severe stroke. In-hospital 
mortality was 12% (n=6) and favorable outcome (mRS 0-2) at discharge 
had 53% of IS survivors.
Conclusions: Though AF is associated with worse stroke and a higher 
rate of mortality, according to our study results, preadmission treatment 
with oral anticoagulant was found associated with less severe ischemic 
stroke and favorable outcome. Depending on the type of anticoagulation 
no significant differences in the severity and outcomes between VKA and 
NOACs groups was found.
Disclosure of interest: No
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INFLUENCE OF STENT DESIGN ON MAJOR 
ADVERSE EVENTS AND RESTENOSIS RATE IN 
CAROTID ARTERY STENTING

Lucia Lebdušková*1,2, Matus Hoferica1, Pavol Janega2,  
Andrej Klepanec1,2

1Department of Radiology, University Hospital Trnava, Trnava, Slovakia, 
2Faculty of Medicine, Comenius University Bratislava, Bratislava, Slovakia

Background and aims: Carotid artery stenting (CAS) is one option for 
the treatment of atherosclerotic carotid artery disease. Technical charac-
teristics such as stent design may influence the outcome of carotid artery 
stenting. The aim of this study was to compare the incidence of major 
adverse events (MAE) and restenosis rate between all types of stent 
designs and clinical outcome after CAS.
Methods: This was a single centre, open-label, retrospective study of 
patients with severe symptomatic or asymptomatic carotid atheroscle-
rotic disease who underwent CAS during the study period, from January 
2015 untill October 2022. Four different types of stents were used, open 
cell, closed cell, hybrid and double-layer stents. The primary outcome 
were incidence of MAE such as stroke, death or myocardial infarction. A 
secondary end-point were restenosis rate, reocclusion and all periproce-
dural complications during 30 days’ follow-up.
Results: In the study period, 465 patients underwent CAS. Successful 
CAS was performed in 98, 1% of all cases. MAEs were reported only in 
the symptomatic group with a frequency of 1,37%, with no significant 
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Results: 168 patients with CS have been included since 2021, of which 
55 were symptomatic (33 %), 113 asymptomatic (67 %). On admission for 
their index stroke, patients with symptomatic CS were taking less often 
lipid-lowering drugs and antiplatelet therapy compared to patients with 
asymptomatic CS at time of study enrollment (Table 1). Patients with 
symptomatic CS had higher LDL-C levels (2.41 mmol/l (IQR: 1.15-1.95) 
vs. 1.46 mmol/l (IQR: 1.17, 2.21), p<0.001). The probability of a CS being 
classified as symptomatic increased with increasing LDL-C levels (see 
Figure 1). Use of lipid-lowering drugs was associated with lower odds of 
the CS being classified as symptomatic, independent of baseline antiplate-
let therapy use (adjusted OR 0.15, 95%CI 0.05-0.46, P<0.001).
Conclusions: Albeit not proving causality, these findings underscore the 
potential effect of contemporary lipid-lowering therapies to prevent 
asymptomatic CS from becoming symptomatic.
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BLOOD PRESSURE LEVEL DURING 
LONG-TERM CILOSTAZOL-BASED DUAL 
ANTIPLATELET THERAPY AFTER STROKE 
IS ASSOCIATED WITH THE RISK OF 
RECURRENT ISCHEMIC STROKE: A CSPS.COM 
TRIAL POST-HOC ANALYSIS

Kazunori Toyoda*1, Masatoshi Koga1, Kenta Tanaka2, 
Shinichiro Uchiyama3, Hisato Sunami4, Katsuhiro Omae2, 
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5Graduate School of Medicine, Nippon Medical School, Department of 
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Dyslipidemia and Its Treatment Are Associated 
with the Risk of Carotid Stenosis Being Classified 
as Symptomatic

Gian Marco De Marchis*1,2, Anna Toebak1,2, Salome Rudin2,3, 
Benjamin Wagner1,2, Leo Bonati2,4, Mira Katan1,2,  
Tolga Dittrich1,2

1University Hospital Basel, Department of Neurology and Stroke Center, 
Basel, Switzerland, 2University of Basel, Department of Clinical Research, 
Basel, Switzerland, 3Hospital Zweisimmen, Department of Medicine, 
Zweisimmen, Switzerland, 4Reha Rheinfelden, Research Department, 
Rheinfelden, Switzerland

Background and aims: Dyslipidemia is a risk factor for carotid stenosis 
(CS). Lipid-lowering therapies are believed to reduce the risk of ischemic 
stroke arising from CS. We aimed to assess the association between dys-
lipidemia and lipid-lowering therapies with CS being symptomatic or 
asymptomatic.
Methods: Interim analysis of the ongoing prospective cohort study 
Atherogenic Lipoproteins in Ischemic Stroke (AGELESS) at the University 
Hospital Basel in Switzerland. In AGELESS, we are including patients with 
atherosclerotic extracranial carotid stenosis of 20-99% degree. CS is clas-
sified as either symptomatic (ipsilateral stroke or retinal ischemia) or 
asymptomatic.
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Usability and utility of several AF predicting scores were tested: STAF, 
AS5F, Brown ESUS-AF, HAVOC, SURF, CHASE-LESS and HATCH. All the 
analyses showed significantly higher score levels for AF than non-AF 
patients. The STAF and the SURF scores predicted AF best (highest sen-
sitivity and highest NPV), probably because of the significantly higher age 
of AF patients.
Conclusions: Occult AF in CS and TIA patients is common. Clinical risk 
scores may guide personalized evaluation approach in CS patients. 
Increasing the awareness on the usage of available AF predicting scores 
may optimize the arrhythmia detection pathway in stroke units.
Disclosure of interest: Yes
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Intracerebral Hemorrhage related to Direct 
Oral Anticoagulants - Results of the Prospective 
RASUNOA-Prime study

Roland Veltkamp*1,2,3, Kirsten Haas4, Viktoria Rücker4,  
Adrian Heeger3, David Kinzler3, Patrick Müller3,  
Pascal Rappard3, M Sieber4, Timolaos Rizos2, Johannes Schiefer5, 
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Maximilians-Universität Würzburg, Institute of Clinical Epidemiology and 
Biometry, Würzburg, Germany, 5University Hospital RWTH Aachen, 
Neurology, Aachen, Germany, 6Städtisches Klinikum Lüneburg gemeinnützige 
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Background and aims: ICH is a feared complication of oral anticoagu-
lation (OAC). Insights into natural course and management of DOAC-
ICH in patients with atrial fibrillation (AF) are limited. We compared 
natural course and management of ICH patients treated with DOAC, 
VKA or no OAC.
Methods: Patients with ICH and AF treated with DOAC, VKA or no-
OAC at ICH onset were enrolled in 46 German stroke units into the 
prospective RASUNOA registry (NCT02533960). Neuroimaging data 
were reviewed by 2 adjudicators blinded to group allocation. Exemplary 
primary endpoint was substantial hematoma growth (HG) defined as 
increase of haematoma volume by 6.5ml or >33% between baseline and 
follow-up CT.
Results: Of 1551 screened patients, 951 patients were enrolled. 584 
(61,4%) had a follow-up CT within 72h (74 no-OAC, 365 DOAC, 154 
VKA). Mean age was 79.1+/-8.1 years. Median NIHSS score was 9 (IQR 
4–16). Baseline scans were performed at 2h (median; IQR 1–6) after 
symptom-onset. Median baseline hematoma volume (11ml; IQR 4–39) did 
not differ among groups. In follow-up scans 29.7% in the no-OAC vs. 
39.9% in the DOAC group had HG which did not meet non-inferiority 
criteria for DOAC vs no-OAC (p=0.51). Among 356 DOAC-ICH patients, 
30.1% received no reversal agent, 59.6 % PCC and 10.4% idarucizumab/
andexanet alfa. Mortality did not differ significantly at 3 months among 
groups.
Conclusions: Our findings demonstrate that the excess haematoma 
growth associated with DOAC compared to no-OAC occurs with several 
hours delay after symptom-onset thereby providing a window of oppor-
tunity for haemostatic interventions.
Disclosure of interest: Yes

Background and aims: To determine the associations of follow-up  
systolic blood pressure (SBP) after stroke with the risk of subsequent 
ischemic stroke during long-term antiplatelet therapy including 
cilostazol.
Methods: Patients registered between 8-180 days after onset of high-
risk non-cardioembolic ischemic stroke from the CSPS.com RCT 
(ClinicalTrials.gov NCT01995370), comparing aspirin or clopidogrel mon-
otherapy versus additional cilostazol, were studied. SBP was observed up 
to 1 year after the last participant’s start date. The primary outcome was 
recurrent ischemic stroke. For the association between SBP and the out-
come, a Cox proportional hazards model was used with SBP as a time-
dependent covariate. For the relationship between SBP and the effect of 
dual therapy, the hazard ratio (HR) curve for SBP of the two groups were 
estimated using a generalized additive model.
Results: 1,657 patients (age 69.5±9.3 years, female 29.1%, baseline BP 
139.0±19.7/79.0±13.4 mmHg) received median 1.5-year follow-up. 74 
patients developed the primary event. SBP was observed for median 5 
times. The adjusted HR (aHR) of 10%-SBP increase from baseline was 
1.19 (95% CI: 1.03-1.36), and that of 10-mmHg increase was 1.14 (1.03-
1.28). With the baseline SBP as fixed time-independent covariate, the 
aHR of SBP was 1.14 (1.00-1.31). The estimated HR curve showed the 
benefit of dual therapy over a wide SBP range uniformly, with the greatest 
risk reduction in ≈140-160 mmHg.
Conclusions: Lower long-term SBP level after stroke was associated 
with the lower risk of recurrent ischemic stroke. Efficacy of dual antiplate-
let therapy including cilostazol was more evident over a wide SBP range.
Disclosure of interest: Yes
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PREDICTORS FOR UNDERLYING ATRIAL 
FIBRILLATION IN CRYPTOGENIC STROKE 
PATIENTS MONITORED WITH ICM IN THE 
NORDIC ATRIAL FIBRILLATION AND STROKE 
(NOR-FIB) STUDY

Barbara Ratajczak-Tretel*1,2, Anna Tancin Lambert1,2,  
Vigdis Bjerkeli3, Bente Halvorsen3, Dan Atar4,  
Anne Hege Aamodt5
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Background and aims: Atrial fibrillation (AF) detection and the initia-
tion of anticoagulation (OAC) are keys to preventing recurrence in cryp-
togenic stroke (CS) with underlying arrhythmia. Selection process to 
pre-clarify individuals at highest risk for underlying AF, who would profit 
the most of early insertable cardiac monitor (ICM) usage, as well as these 
with the lowest risk is essential when health resources are limited.
Methods: Multicenter international prospective observational study to 
detect and quantify underlying AF in CS and cryptogenic transient ischae-
mic attack (TIA) patients monitored by ICM, and to identify AF predicting 
biomarkers useful in clinical practice.
Results: Several clinical and paraclinical findings were associated with AF. 
In the univariate analysis increasing age, hypertension, left ventricle hyper-
trophy, dyslipidaemia, antiarrhythmic drugs usage, atrial cardiopathy signs, 
valvular heart disease, previous ischemic lesions on neuroimaging and 
large vessel occlusions were potential AF predictors. In the multivariate 
analysis, however, NT-proBNP and age performed best as AF predictors. 
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Background and aims: Uncertainty remains about antithrombotic 
treatment in cervical artery dissection. This analysis aimed to explore if 
certain patient profiles influence the effects of different types of 
antithrombotic treatment.
Methods: This was a post-hoc exploratory analysis based on the per-
protocol dataset from TREAT-CAD (NCT02046460), a randomised con-
trolled trial comparing aspirin to anticoagulation in patients with cervical 
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FUNCTIONAL OUTCOMES OF EARLY VS. 
LATE ANTICOAGULANT TREATMENT:  
A TIMING TRIAL SUBSTUDY
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Background and aims: The randomised Timing of Oral Anticoagulant 
Therapy in Acute Ischemic Stroke with Atrial Fibrillation (TIMING) study 
demonstrated initiation of Non-vitamin K Oral Anticoagulant (NOAC) 
treatment early (⩽4 days) after ischemic stroke to be noninferior to 
delayed (5-10 days), for the primary composite outcome of ischemic 
stroke, death or symptomatic intracerebral haemorrhage (NCT02961348). 
In this substudy, we compared the effect of early versus delayed NOAC 
initiation on functional outcome.
Methods: At the 90 days follow-up, patients reported their functional 
status according to a structured questionnaire. By a validated algorithm, 
answers were converted into modified Rankin Scale (mRS) scores, ranging 
from 0 (no stroke symptoms) to 6 (death). Difference in mRS (0-2, 3, 4, 
5, 6) between the groups was analysed using ordinal logistic regression.
Results: Of the 888 patients in the TIMING study, 815 had data on mRS. 
Patients randomized to early start had numerically lower rates of mRS 5-6 
at 90 days (Table/Figure). The odds ratio for favourable ordinal shift in 
mRS was 1.05 (95% CI 0.81-1.37) (Figure).
Conclusions: In patients with acute ischemic stroke and atrial fibrillation, 
timing of NOAC initiation did not significantly affect functional outcome.

Table. Modified Rankin Scale scores at 90 days by study group.

0-2 3 4 5 6

Early
(n=413)

233 (56.4%) 93 (22.5%) 49 (11.9%) 20 (4.8%) 18 (4.4%)

Delayed
(n=402)

225 (56.0%) 86 (21.4%) 44 (10.9%) 28 (7.0%) 19 (4.7%)

Figure. Modified Rankin Scale scores at 90 days

Disclosure of interest: No

PREVENTION

526

TOWARDS INDIVIDUAL TREATMENT IN 
CERVICAL ARTERY DISSECTION - AN IN-
DEPTH ANALYSIS OF THE TREAT-CAD 
RANDOMISED TRIAL
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Conclusions: One in seven Y-ESUS patients has additional CIL. CIL were 
associated with several vascular risk factors, lower probability of a patho-
genic PFO and lower stroke recurrence.
Disclosure of interest: No
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Predicting change in physical activity after stroke
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Background and aims: Physical activity (PA) reduces the risk of stroke 
and improves functional outcome. We aimed to investigate predictors for 
decrease and increase in PA after stroke.
Methods: We used the Physical Activity Scale for the Elderly (PASE) 
questionnaire score for pre-stroke PA at inclusion and PA at six months. 
Main outcomes were decrease in PA to the lowest PASE score quartile 
from any higher, and increase from the lowest quartile to any higher. We 
created two cross validated, regularised, predictive models with available 
clinical variables.
Results: We included 522 patients from The Efficacy of Citalopram 
Treatment in Acute Ischemic Stroke (TALOS) trial. Median [IQR] age was 
68 [59, 76], NIHSS score 3 [2, 5] and 180 (34%) were females. In total, 77 
patients (19.7%) decreased in PA and 63 (48.1%) increased. The decrease 
model had sensitivity 0.862, specificity 0.290 and AUROC of 0.607. 
Variables used were increasing age, living alone, daily or occasionally 
smoking, hypertension, previous myocardial infarction and stroke severity. 
The increase model performed with sensitivity 0.882, specificity 0.246 
and AUC at 0.606. Variables used were increasing age, female sex, living 
alone, excess alcohol intake, previous atrial fibrillation, hypertension, dia-
betes, peripheral arterial disease and pre-stroke mRS >0.
Conclusions: We found that change in PA after stroke is highly dynamic, 
and our prediction models performed only modestly, with baseline fac-
tors influencing both PA decrease and increase. These findings highlight 
the need for a systematic rehabilitation programme to avoid decrease and 
stimulate increased PA post stroke for all patients.
Disclosure of interest: No
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ANXIETY AND PERCEIVED RECOVERY 3 
AND 12 MONTHS POST STROKE. PART OF 
GOTVED STUDY
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Background and aims: One of common consequences of stroke is 
anxiety, which can affect up till 30% of stroke survivors. This togheter 
with other consequences after stroke may result in participation limita-
tions and limitations in daily activities wich can affect patients perceived 
revcovery of stroke.
Aim: To analyze the association of anxiety and perceived recovery after 
stroke

artery dissection. We explored the potential effects of distinct patient 
profiles on outcomes in participants treated with either aspirin or antico-
agulation. Profiles included (i) presenting with ischemia (no/yes), (ii) 
occlusion of the dissected artery (no/yes), (iii) early versus delayed treat-
ment start (</>median), and (iv) intracranial extension of the dissection 
(no/yes). Outcome included clinical (stroke, major haemorrhage, death) 
and MRI-outcomes (new ischemic or haemorrhagic brain lesions) and 
were assessed for each subgroup in separate logistic models, including a 
test for interaction.
Results: All 173 participants (100%) of the TREAT-CAD per-protocol 
dataset were eligible for analyses. Participants without occlusion (OR 
0.28 [95% CI 0.07-0.86]), had fewer outcome events if treated with anti-
coagulation than with aspirin. This effect was particularly present in par-
ticipants presenting with ischemia (n=118) (OR 0.16 [95% CI 0.04-0.55]). 
Moreover, in participants presenting with ischemia, those with early treat-
ment (OR 0.26 [95% CI 0.07-0.85]), and those without intracranial exten-
sion of the dissection (OR 0.34 [95% CI 0.11-0.97]) had less outcome 
events if treated with anticoagulation.
Conclusions: Whether anticoagulation is preferable in patients with 
cervical artery dissection presenting with ischemia and no occlusion or 
no intracranial extension of the dissection requires further research.
Disclosure of interest: No
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Chronic ischemic lesions in young adults with 
embolic stroke of undetermined source and 
association with presence of patent foramen ovale
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Background and aims: Chronic ischemic lesions (CIL) are frequent 
incidental findings in patients with acute ischemic stroke, but their pheno-
types and bearing in young adults with embolic stroke of undetermined 
source (Y-ESUS) patients remains uncertain. We aimed to compare 
Y-ESUS patients with additional CIL to those without and to assess the 
association of CIL with the presence of pathogenic patent foramen ovale 
(PFO).
Methods: This prospective, multicenter cohort study enrolled 535 con-
secutive patients 50 years and younger with a diagnosis of ESUS from 
10/2017 to 10/2019 in 41 stroke centers in 13 countries. Local investiga-
tors adjudicated presence and phenotypes of CIL on clinically acquired 
brain imaging (either MRI or CT).
Results: 535 patients were enrolled (mean age 40.4 (SD 7.3) years, 238 
(44%) female). CIL were present in 76/534(14.2%) patients with a mean 
CIL count of 2.0 (SD ± 2.8), 42/76 (55%) had at least one embolic phe-
notype and 38/76 (50%) at least one non-embolic phenotype. Overall, 
Y-ESUS patients with CIL were less often female (32% vs 47%), were 
older (mean 43y vs 40y), had more often hypertension (42% vs 19%), 
diabetes (17% vs 7%), and hyperlipidemia (34% vs 18%). CIL were inde-
pendently associated with lower stroke recurrence (aRR 0.17(0.05-0.61). 
In patients with PFO, CIL were less frequent in probable pathogenic PFO 
than with probable non-pathogenic PFO (6.1% vs 30% P<0.001).
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Severity of delirium in acute stroke patients. 
Observational quality improvement study on a 
stroke unit implementing a standardized delirium 
management

Diana Green*1, Friederike Baumgarte1, Rahel Istel1,  
Karita Krause1, Telse Petersen1, Daniela Berg2, Nils Margraf2, 
Peter Nydahl3
1Christian Albrechts University Kiel, Department of Neurology, University 
Hospital of Schleswig-Holstein, Kiel, Germany, 2University Hospital of 
Schleswig-Holstein, Department of Neurology, Kiel, Germany, 3University 
Hospital of Schleswig-Holstein, Nursing Science and Development, 
Department of Anaestesiology and Intensive Care Medicine, Kiel, Germany

Background and aims: On stroke units (SU) delirium is relevant due to 
complications in rehabilitation for patients, professionals and health sys-
tem 1, 2. Standardized delirium programs are not established 3, 4. The study 
analyzes the influence of implementing delirium management on delirium 
severity in patients with acute stroke 5.
Methods: A prospective, observational study on patients enrolled at a 
university hospital SU. The management includes the administration of a 
protocol. The primary outcome severity of post-stroke delirium was 
rated by Nu-DESC.
Results: In total 123 patients were included. The overall incidence was 
10,6%. Delirium severity reduced after implementation; Nu-DESC arith-
metic mean: prior 5.14 (standard deviation 1.92), post 3.48 (1.43), not 
significant (p=.055). Effect size showed high efficiency (d=.97).
Conclusions: Management may improve delirium severity. Standardized 
implementations tend to contribute to patient’s outcome. Therefore, 
management should be established at SU. Further research is needed to 
investigate the potential in detail.
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An ambulatory brain rehabilitation program after 
stroke: quasi-experimental study
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1Isala Zwolle, Neurology, Zwolle, Netherlands

Background and aims: 60% of stroke patients are directly discharged 
home after hospital admission. These patients experience social, cognitive 
and emotional problems as well that may contribute to restriction in 
social participation. 40% of patients have functional decline in the years 
after stroke and 25% have another stroke. In cardiac patients, the benefits 

Methods: A longitudinal study with data extracted from randomized 
controlled study of 140 participants. Study inclusion criteria; stroke diag-
nos according to World Health Organisation, age ⩾ 18 years, has data on 
anxiety and perceived stroke recovery 3 and/or 12 months post stroke.
Outcome variable: perceived stroke recovery assessed by Stroke Impact 
Scale, anxiety, assessed by Hospital Anxiety and Depression scale. 
Participants at 3 and 12 months were dichotomized in anxiety (HADS-A 
⩾8) and no anxiety group (HADS-A <8). In longitudinal analysis change 
of perceived stroke recovery from 3 to 12 months was calculated and 
trichotomized.
Results: There is significant association of anxiety and lower perceived 
stroke recovery at 3- and 12-months post stroke (p<0.001 and p=0.018). 
At 3 months 17.4% of participants experienced anxiety, while at 12 
months 15.6% had anxiety. Those participants who had anxiety at 3- or 
12-months post stroke, were more likely to experience positive change of 
recovery from 3 to 12 months
Conclusions: Those stroke survivors who experience anxiety after 
stroke, perceive their stroke recovery significantly lower than those with 
no anxiety. We suggest to increase attention towards patients’ psycho-
logical well being to improve their perceived stroke recovery.
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Cost-effectiveness of MLC601 in post-stroke 
functional recovery compared with placebo
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Background and aims: Despite progress in revascularisation interven-
tions (thrombolysis and/or thrombectomy), many stroke survivors have 
impairment of neurological function. We aimed to compare the cost-
effectiveness of MLC601 compared to placebo in functional recovery 
after ischemic stroke.
Methods: Data was obtained from a previously published clinical trial of 
MLC601 in acute ischemic stroke. Patients with baseline NIH-Stroke-
Scale score between 8-14, modified Rankin Scale (mRS) score ⩾2 at 
day-10, and with ⩾1 mRS assessment on follow-up were analysed. A 
Markov cohort model with a 3-month cycle length and time horizon of 
two years was developed to estimate the cost-effectiveness of MLC601 
compared with placebo in post-stroke functional recovery (good out-
come defined as mRS 0-1) from a health system perspective. The out-
comes of interest were incremental cost, incremental quality-adjusted 
life-years (QALY) gained, and incremental cost-effectiveness ratio 
(ICER). Base-case analysis, one-way, and probabilistic sensitivity analyses 
were conducted. Subgroup analyses were also performed to explore the 
heterogeneity of patients with poor prognosis factors. All costs are 
expressed in 2022 Euros, and an annual discount rate of 3% was applied 
to costs and QALYs.
Results: Base-case analysis in 548 patients (placebo=261; MLC601=287) 
showed that MLC601 was cost-effective compared with placebo, with 
€5,080 saved and 0.45 QALY gained, resulting an ICER of -€11,352.50 per 
QALY gained. Similarly, results from subgroup analyses indicate that 
MLC601 was dominant in all subgroups. Sensitivity analyses revealed that 
results were robust.
Conclusions: Compared with placebo, MLC601 was cost-effective in 
post-stroke functional recovery over two years.
Disclosure of interest: No
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The Effects of rTMS and tDCS Copuled With 
Robotic Therapy on Upper Extremity Functional 
Recovery in Patients With Chronic Stroke
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Background and aims: To investigate the effect of low-frequency 
repetitive transcranial magnetic stimulation and anodal transcranial direct 
current stimulation on upper extremity functional recovery in patients 
with chronic ischemic stroke who had functional disability in upper 
extremity.
Methods: A total of 36 chronic ischemic stroke patients included in the 
study. The participants were randomly allocated into active rTMS group 
(n=9), sham rTMS group (n=9), active tDAS group (n=9), and sham 
tDAS group (n=9). rTMS group received, 15 sessions of 1 Hz low-fre-
quency active or sham rTMS therapy targeted to M1 area of the intact 
hemisphere; tDAS group received 15 sessions of anodal or sham  
tDAS therapy targeted to M1 area of the affected hemisphere. All four 
groups received robotic therapy immediately after non invasive brain 
stimulation.
Results: At the end of the study, active rTMS therapy or sham rTMS 
therapy coupled with robotic therapy in patients with chronic ischemic 
stroke was found effective in upper extremity motor function recovery 
and this lasted for 12 weeks (p<0.05). In active tDAS and sham tDAS 
groups, no significant upper extremity functional recovery was detected 
(p>0.05). Although the results upper extremity functional recovery was 
better in the active rTMS group compared to other groups, no statistical 
superiority was found (p> 0.017).
Conclusions: The rTMS and tDAS coupled with robotic therapy in 
patients with chronic ischemic stroke was not superior over only robotic 
therapy in upper extremity functional recovery, improvement in activities 
of daily living activities and reduction in spasticity.
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PROGNOSTIC FACTORS AND QUALITY OF 
LIFE IN CHILDREN WITH ISCHEMIC STROKE
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Background and aims: The study of prognostic factors of stroke in 
children is complex, due to the wide variety of etiologies that interfere 

of a multidisciplinary rehabilitation program focusing on physical exercise, 
health-related behavior, and socio-cognitive consequences have proven to 
be effective in reducing hospital admission, secondary prevention and case 
fatality. In the present pilot study, we studied the first effects and feasibil-
ity of a similar ambulatory brain rehabilitation program in post-stroke 
patients.
Methods: We performed an observational, prospective, quasi-experi-
mental study, that recruited 54 stroke patients, of which 27 patients 
underwent a 12-week brain rehabilitation program (intervention 
group) and 27 received usual aftercare (control group). Primary out-
come measures were global health (PROMIS-10), participation 
(USER-P) and feasibility at 3 months. Multivariable logistic or linear 
regression analyses were performed to adjust for age, sex and baseline 
NIHSS-score.
Results: We found that patients perceived more often good physical 
health in the intervention group than in the control group (aOR=4.12; 
95%CI: 1.03-16.46). Participation was statistically significantly higher in 
the intervention group compared to the control group (aβ=7.81; 95%CI: 
3.51-12.11). All patients completed the 12-week brain rehabilitation 
program.
Conclusions: Our results showed a 12-week brain rehabilitation pro-
gram might increase physical health and participation in stroke patients 
who are directly discharged home and support further study.
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‘MAKING A PATH IN THE SNOW’, KEEPING 
NO-TREATMENT CONTROL PARTICIPANTS 
ON THE RESEARCH PATH IN THE HEADS: UP 
ONLINE PILOT RANDOMISED TRIAL
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Background and aims: Control design within randomised controlled 
trials (RCT) for psychological-based interventions is challenging. The ‘no-
treatment control’ (NTC) design, while simple and cost-effective risks 
high drop-out due to participant reluctance at being denied a potentially 
therapeutic intervention. HEADS: UP (Helping Ease Anxiety and 
Depression after Stroke) is a mixed-methods online pilot RCT (protocol: 
NCT04985838). It aims to test a tailored adaptation of an existing psy-
chological intervention to help stroke survivors self-manage symptoms of 
anxiety and depression. We aimed to mitigate NTC design limitations 
using a person-centred approach regardless of assigned group.
Methods: Enrolled participants’ data collection comprised outcomes 
measures (OMs) and online focus groups/interviews (FGs) at the same 
time points. NTC retention strategies: we ensured randomisation strat-
egy was understood at screening, offered online OMs, data collection 
text prompts, personalised contact e.g. Christmas cards, open access to 
research staff (telephone/email). Research staff implemented in-house 
training and debriefing.
Results: We randomised 62 UK community-dwelling participants (NTC 
n=32) with completed baseline OMs. Time 1 (3 months) NTC comple-
tion, n= 28/32 (87.5%), Time 3 (6 months) n=23/32 (71.87%).
FGs/interviews; Time 1, n=10/32 (31.25%), Time 3 n=5/32 (15.6%).
Qualitative data demonstrated an altruistic view of NTC participation 
“[It’s like] walking ahead in the snow, we are making a path so those fol-
lowing us will find life easier because we’ve made that bit of effort.”
Conclusions: This feasibility RCT indicates that a person-centred 
approach enhances NTC retention.
Disclosure of interest: No
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Long-term Outcome and Health-Related  
Quality of Life for People with Aphasia after 
Ischemic Stroke

Angelina Grönberg1, Ingrid Henriksson2, Arne Lindgren*1
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Background and aims: Knowledge regarding long-term outcome of 
aphasia and health-related quality of life (HRQoL) is needed to individual-
ize rehabilitation for people with aphasia after ischemic stroke.
Methods: Consecutive patients with first-ever ischemic stroke admitted 
to Skåne University Hospital, Sweden were screened for aphasia at base-
line (median day 4) with the Language Screening Test. At 1, 3, and 12 
months after stroke onset people with aphasia (PWA) were evaluated 
with the Comprehensive Aphasia Test (CAT) concerning language and 
cognitive function. HRQoL was assessed with the self-reported Aphasia 
Impact Questionnaire (AIQ). We analyzed outcome of aphasia and asso-
ciations between aphasia severity, stroke severity (NIHSS), and HRQoL.
Results: In the acute phase of stroke, 27% presented with aphasia (n=60 
of 221). At 1 month after stroke onset, 74% (n=40 of 54 survivors with 
initial aphasia) had remaining aphasia, at 3 months 67% (n=34 of 51) had 
aphasia and at 12 months post stroke 61% (n=30 of 49) had remaining 
aphasia. At 12 months post stroke aphasia negatively affected communica-
tion (90%), participation (77%) and emotional well-being (83%) for PWA. 
HRQoL was significantly associated with aphasia severity even after 
adjusting for stroke severity and age.
Conclusions: Chronic aphasia was observed in 61% of all alive patients 
with baseline aphasia. Aphasia severity impacts HRQoL regardless of 
stroke severity. Aphasia continues to have large negative consequences 
for stroke patients.
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FEASIBILITY OF A SELF-MANAGEMENT 
INTERVENTION FOR IMPROVING MOBILITY 
FOR PATIENTS FOLLOWING STROKE IN THE 
COMMUNITY

Ahmad Sahely*1, Andrew Soundy1, Sheeba Rosewilliam1

1University of Birmingham, School of sport, exercise and Rehabilitation 
sciences, Birmingham, United Kingdom

Background and aims: Self-management interventions have the poten-
tial to help stroke survivors to manage their rehabilitation after discharge 
from acute care. The aim of this study is to examine the feasibility of a 
self-management intervention to improve mobility in the community for 
stroke survivors.
Methods: A mixed methods design was used (a pilot randomised con-
trolled trial and focus groups). Participants were adult stroke survivors 
within six months post stroke, with functional and cognitive ability to 
participate in self-management programmes. The intervention included 
education sessions, goal setting and action planning, group sessions, self-
monitoring and follow up. The Control group received only education 
sessions. Participants assessed at baseline, three months and six months. 
The primary outcomes included feasibility outcomes and the secondary 

with long-term outcomes by age group. The aim of the study: evaluation 
of prognostic factors of poor quality of life (QL) in children with ischemic 
stroke.
Methods: 58 children (3-12 years) with a history of ischemic stroke were 
evaluated. We studied the QL mean scores and performed the univariate 
analysis on the child’s gender, age of stroke onset, risk factors, the results 
of PSOM neurological deficits, sleep disorders, epilepsy, S100B protein 
serum level at least 6 months after ischemic stroke.
Results: By analyzing the QL results and calculating the logistic regres-
sion, we obtained lower scores and statistically significant results in 
female patients (Exp B -0.073,CI 95%:0.0348–0.202,p<0.05), stroke onset 
at smaller ages (Exp B 29.855,CI 95%:2.957–301.448,p<0.001), a higher 
PSOM score (Exp B -0.897,CI 95%:0.746–1.012,p<0.001), sleep disorders 
(Exp B 0.674,CI 9%:0.428–0.921,p<0.001), epilepsy (Exp B -0.055,CI 
95%:0.009–0.347,p<0.005), cardiovascular malformations (Exp B 
0.356,95% CI %:0.174–0.786,p<0.05) and coagulability disorders (Exp B 
0.186,CI 95%:0.395–0.879,p<0.005). S100B protein Mean serum level 
was higher than normal serum values (0.30±0.16 ng/ml (95% CI: 0.26– 
0.34)), strongly negatively correlating with the QL score (rho Pearson 
coefficient -0.636 (p < 0.0001).
Conclusions: Among the presumptive predictors of low QL in children 
with ischemic stroke, we mention female sex, early onset of the disease, 
cardiovascular malformations and coagulability disorders, severe neuro-
logical deficits, sleep disorders, diagnosis of epilepsy and S100B Protein 
elevated serum value.
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Causes and mechanisms of development of 
vascular parkinsonism after ischemic stroke

Dilshoda Akramova*1, Gulnora Rakhimbaeva1,  
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Background and aims: In most cases, ischemic and hemorrhagic 
strokes are the main cause of vascular parkinsonism. The purpose of our 
work is to determine the degree of development of vascular parkinsonism 
after strokes.
Methods: In order to determine the level of development of vascular 
parkinsonism after strokes, we analyzed 123 patients who had ischemic 
strokes during our study. The mean age of the patients was 64,4±4,4, 
motor and non-motor symptoms of parkinsonism were compared in all 
patients. Patients were analyzed by gender. The first group consisted of 62 
male patients, and the second group consisted of 61 female patients. The 
obtained data were statistically analyzed.
Results: It was found that the first group of patients had more rigidity, 
hypokinesia(p<0.05) than the second group, and the second group had 
more tremors than the first group(p<0.01). Plastic hypertonus was 
observed in male patients compared to female patients. Memory impair-
ment was observed in 56% of male patients and 46% of female patients. 
When patients with parkinsonism syndrome were examined by MRI angi-
ography, it was found that all of these patients had narrowing of the right 
middle cerebral artery (p<0.01)
Conclusions: we can conclude that ischemic stroke is the cause of the 
development of vascular parkinsonism, the main cause of which is a viola-
tion of blood circulation in the middle cerebral artery, vascular parkinson-
ism is more common in male patients than in women, in the early periods 
after ischemic stroke restoration of blood circulation reduces the likeli-
hood of developing vascular parkinsonism.
Disclosure of interest: No
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levels increased at six months post-stroke compared to baseline (Coef. 
0.22 [CI: 0.08; 0.37]). Compared to relaxation, aerobic fitness training did 
not significantly improve any selected CVRF.
Conclusions: Except LDL-C, most CVRF improved during six months 
after stroke. The observed changes in CVRF did not differ between the 
aerobic fitness training and the relaxation group.
Disclosure of interest: No
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Duration of Vasodilatory Action After 
Intra-arterial Infusions of Calcium Channel 
Blockers in Animal Model of Cerebral Vasospasm
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Background and aims: In medically refractory vasospasm, invasive 
intervention may be required. A commonly used approach is intra-arterial 
(IA) drug infusion. Although calcium channel blockers (CCBs) have been 
widely applied in this setting, studies comparing their efficacies and dura-
tions of action have been few. This study was performed to compare 
attributes of three CCBs (nicardipine, nimodipine, and verapamil), focus-
ing on duration of the vasodilatory action based on angiography.
Methods: Vasospasm was produced in New Zealand white rabbits (N = 
22) through experimentally induced subarachnoid hemorrhage and con-
firmed in each via conventional angiography, grouping them by IA-infused 
drug. After chemoangioplasty, angiography was performed hourly for 5 h 
to compare dilated and vasospastic arterial diameters. Drug efficacy, 
action duration, and changes in mean arterial pressure (relative to base-
line) were analyzed by group.
Results: Effective vasodilation was evident in all three groups immedi-
ately after IA drug infusion. The vasodilative effects of nimodipine and 
nicardipine peaked at 1 h and were sustained at 2 h, returning to initial 
vasospastic states at 3 h. In verapamil recipients, effects were more tran-
sient by comparison, entirely dissipating at 1 h. Only the nicardipine group 
showed a significant 3-h period of lowered blood pressure.
Conclusions: Although nimodipine and nicardipine proved longer acting 
than verapamil in terms of vasodilation, their effects weren’t sustained 
beyond 2 h after IA infusion. Further study is required to confirm the 
vasodilatory duration of IA CCB based on perfusion status, and an effort 
should be made to find new alternative to extend the duration.
Disclosure of interest: No
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Comparative Analysis of the Vasodilatory Effects 
of Enteral Nimodipine and Tadalafil in an Animal 
Model of Cerebral Vasospasm
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Background and aims: Cerebral vasospasm is one of the most fatal 
complications after spontaneous subarachnoid hemorrhage. Phospho-
diesterase isoenzyme 5 inhibitor, which is used to treat erection 

outcomes included functional, cognitive, psychological, and general health 
outcomes relevant to walking. Data was analysed using descriptive analy-
sis for the quantitative data and content analysis for the qualitative data.
Results: Twenty four participants were randomised (Intervention=12; 
Control=12) into the study groups. It was feasible to recruit participants 
from community. Randomisation and blinding were successful. There 
were some trends towards improvement in the functional and self-efficacy 
outcomes. Focus groups showed perceived improvements in rehabilita-
tion outcomes, considering the programme as a very helpful and desirabil-
ity to follow the programme after discharge.
Conclusions: The self-management intervention seems feasible for 
implementation for stroke survivors in the community. The study was not 
powered enough to draw a conclusion about the efficacy of the pro-
gramme and a future full-scale study is warranted.
Disclosure of interest: No

REHABILITATION & RECOVERY

1017

THE EFFECT OF AEROBIC FITNESS TRAINING 
ON THE COURSE OF CEREBROVASCULAR 
RISK FACTORS OVER SIX MONTHS AFTER 
SUBACUTE STROKE – RESULTS FROM THE 
PHYS-STROKE STUDY
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Background and aims: Few randomized-controlled trials have investi-
gated the effect of post-stroke aerobic fitness training on vascular risk 
factors, and they have yielded contradictory results.
Methods: Exploratory analysis of the randomized controlled, multicen-
tre PHYS-STROKE trial. Stroke patients were randomized to either four 
weeks of aerobic fitness training or relaxation sessions early after stroke. 
Cerebrovascular risk factors (CVRF), i.e. systolic and diastolic blood pres-
sure, fasting blood glucose, hbA1c, low-density and high-density choles-
terol (LDL-C, HDL-C), and triglycerides were measured before and after 
the intervention period as well as three and six months after stroke. 
Generalized estimating equations (GEE) were used to evaluate the course 
of CVRF over six months. The effect of the intervention on CVRF post-
intervention was estimated using GEE/ANCOVA controlled for baseline 
values and adjustments of pertinent medication.
Results: 167 patients participated in ⩾ 15 (75%) sessions with a median 
acute NIHSS of 8 (IQR: 5; 12). Systolic and diastolic blood pressure showed 
a moderate improvement after intervention but rose again at three- and 
six-months post-stroke. Compared to baseline, HbA1c levels decreased 
after the intervention and at three months post-stroke (both p < 0.05) 
and HDL-C continuously increased during follow-up (all p < 0.01). LDL-C 
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hyper-Acute stroke Trial (INTERACT4) to determine the effectiveness 
and safety of intensive BP lowering in patients with suspected acute 
stroke.
Methods: An ongoing multi-centre, ambulance-delivered, prospective, 
randomised, open-label, blinded endpoint trial of pre-hospital BP lowering 
in hypertensive patients with suspected acute stroke in regions of China. 
Patients are randomised through a mobile phone digital system to inten-
sive (target systolic BP (SBP) <140mmHg within 30 min) or guideline-
recommended BP management. Primary outcome is an ordinal analysis of 
the modified Rankin scale scores at 90 days.
Results: Between March 2020 and August 2022, 1387 patients (mean age 
70.1 years, female 37%) were recruited, with 44.4% haemorrhagic stroke 
and baseline mean SBP 178/99 mmHg. SBP at hospital admission was 
159mmHg and 171mmHg in intensive and control groups (Δ12 mmHg), 
respectively. The independent DSMB has recommended continuation of 
the trial as no safety concerns have been identified to date. The sample 
size has been reduced from 3116 to 2320 as the stroke mimic rate is 
lower than expected (6% vs. 30%). We expect to complete the study in 
late 2023.
Conclusions: INTERACT4 will provide reliable evidence on the effec-
tiveness and safety of intensive ambulance-delivered hyper-acute BP low-
ering in patients with suspected acute stroke.
Trial registration: ClinicalTrials.gov NCT03790800. Registered on 2 
January 2019; Chinese Trial Registry ChiCTR1900020534. Registered on 
7 January 2019.
Disclosure of interest: No
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A RANDOMIZED TRIAL ON HEMODYNAMIC 
OPTIMIZATION OF CEREBRAL PERFUSION 
AFTER ENDOVASCULAR THERAPY IN 
PATIENTS WITH ACUTE ISCHEMIC STROKE 
(HOPE STUDY)

Joan Marti-Fabregas*1, Luis Prats-Sánchez2,  
Marina Guasch Jiménez1, Alejandro Martinez Domeño1,  
Anna Ramos Pachon1, Rebeca Marín1, Garbiñe Ezcurra1, 
Álvaro Lambea-Gil1, Blanca Pardo-Galiana3,  
Francisco Moniche Alvarez3, Yolanda Silva4,  
Juan Alvarez-Cienfuegos4, Mar Castellanos5,  
Elena Lopez-Cancio6, Alain Luna7, M.Mar Freijo7, Jose Tembl8, 
Ana Rodríguez-Campello9, Eva Giralt Steinhauer9,  
Manuel Rodríguez-Yáñez10, Xavier Ustrell11,  
Alan Alberto Flores11, Pol Camps Renom1

1Hospital de la Santa Creu i Sant Pau, Neurology, BARCELONA, Spain, 
2Hospital de la Santa Creu i Sant Pau, Neurology, Barcelona, Spain, 3Hospital 
Virgen del Rocío, Neurology, Sevilla, Spain, 4Hospital Universitari Dr. Trueta, 
Neurology, Girona, Spain, 5Hospital Universitario A Coruña, Neurology, A 
Coruña, Spain, 6Hospital Universitario Central Asturias, Neurology, Oviedo, 
Spain, 7Hospital de Cruces, Neurology, Bilbao, Spain, 8Hospital Universitari i 
Politècnic La Fe, Neurology, Valencia, Spain, 9Hospital del Mar, Neurology, 
BARCELONA, Spain, 10Hospital Clínico Universitario de Santiago, Neurology, 
Santiago de Compostela, Spain, 11Hospital Universitari Joan XXIII, Neurology, 
Tarragona, Spain

Background and aims: After mechanical thrombectomy (MT) less than 
half of the patients with large vessel intracranial occlusion (LVO) achieve 
functional independence. Optimization of blood pressure (BP) after MT 
could improve clinical outcomes by improving cerebral perfusion and pre-
venting cerebral bleeding and edema.
Methods: ClinicalTrials.gov Identifier: NCT04892511. Standard BP man-
agement will be compared with BP targets according to the degree of 
recanalization, as measured by the TICI (Thrombolysis in Cerebral 

dysfunction, was known to have cerebral vasodilation and neuroprotection 
effect. It could also be used to prevent vasospasm. In this study, tadalafil, 
one of Phosphodiesterase isoenzyme 5 inhibitors, was used to compare 
the preventive effect of cerebral vasospasm with nimodipine in subarach-
noid hemorrhage rabbit model.
Methods: A total of 37 rabbits were used to make subarachnoid hemor-
rhage model and were divided into three groups - a control group, 
nimodipine group, and tadalafil group. The cerebral vessels were angio-
graphically measured before and on the third day of subarachnoid hemor-
rhage. Then vertebrobasilar arteries were harvested and evaluated. 
Under the microscope, lumen area and media area were measured for 
each group and were compared.
Results: Angiographically, tadalafil group showed significant vasodilation 
compared with the C-group (p<0.01). Histologically, tadalafil group 
showed a similar effect on lumen and on media area to that of nimodipine 
group compared with the control group.
Conclusions: Cerebral vasospasm could leave neurologic deficit or 
sequelae even after proper treatment. Therefore, prevention is impor-
tant. Tadalafil showed preventive effect against cerebral vasospasm and 
vasodilative effect similar to that of nimodipine. Therefore, tadalafil 
could be considered an alternative preventive treatment of cerebral 
vasospasm.
Disclosure of interest: No
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INTENSIVE AMBULANCE-DELIVERED BLOOD 
PRESSURE REDUCTION IN HYPER-ACUTE 
STROKE TRIAL (INTERACT4): PROGRESS 
UPDATE AND BASELINE FEATURES OF 1387 
PATIENTS

Chen Chen1,2,3, Yapeng Lin4,5, Feifeng Liu2, Xiaoying Chen3, 
Laurent Billot3, Qiang LI3, Hisatomi Arima3,6, Philip Bath7, 
Gary Ford8, Thompson Robinson9, Else Charlotte Sandset10,11,  
Jeffrey Saver12, Nikola Sprigg7, H. Bart van der Worp13,  
Lili Song1,3, Gang Liu14, Jie Yang15,16, Gang Li*2, Craig Anderson1,3

1The George Institute for Global Health, Stroke, Beijing, China, 2Shanghai East 
Hospital, School of Medicine, Tongji University, Department of Neurology, 
Shanghai, China, 3Faculty of Medicine, UNSW, The George Institute for Global 
Health, Sydney, Australia, 4Clinical Medical College and The First Affiliated 
Hospital of Chengdu Medical College, Department of Neurology, Chengdu, 
China, 5Chengdu Medical College, International Clinical Research Center, 
Chengdu, China, 6Faculty of Medicine, Fukuoka University, Department of 
Preventive Medicine and Public Health, Fukuoka, Japan, 7University of 
Nottingham, Stroke Trials Unit, Mental Health & Clinical Neuroscience, 
Nottingham, United Kingdom, 8University of Oxford, Oxford University 
Hospitals NHS Foundation Trust, Oxford, United Kingdom, 9University of 
Leicester, College of Life Sciences and NIHR Leicester Biomedical Research 
Centre, Leicester, United Kingdom, 10Oslo University Hospital, Department of 
Neurology, Oslo, Norway, 11Norwegian Air Ambulance Foundation, Norwegian 
Air Ambulance Foundation, Oslo, Norway, 12University of California, University 
of California, Los Angeles, United States, 13University Medical Center, 
University Medical Center, Utrecht, Netherlands, 14Clinical Medical College 
and The First Affiliated Hospital of Chengdu Medical College, Clinical Medical 
College and The First Affiliated Hospital of Chengdu Medical College, 
Chengdu, China, 15Sichuan Provincial People’s Hospital, University of Electronic 
Science and Technology of China, Department of Neurology, Chengdu, China, 
16Sichuan Provincial Key Laboratory for Human Disease Gene Study, Sichuan 
Provincial Key Laboratory for Human Disease Gene Study, Chengdu, China

Background and aims: As uncertainty existing on the effects of pre-
hospital (ambulance) initiated blood pressure (BP) lowering, we are con-
ducting the INTEnsive ambulance-delivered blood pressure Reduction in 
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rFVIIa FOR ACUTE HEMORRHAGIC STROKE 
ADMINISTERED AT EARLIEST TIME (FASTEST) 
TRIAL

Joseph Broderick*1, James Grotta2, Andrew M Naidech3, 
Jordan Elm4, Pooja Khatri1, Achala Vagal1, Richard Aviv5, 
Stephan A Mayer6, Scott Janis7, Thorsten Steiner8,  
Heinrich Audebert9, Philip Bath10, Carlos Molina11,  
Dar Dowlatshahi12, Kazunori Toyoda13

1University of Cincinatti, Neurology, Cincinnati, United States, 2MEMORIAL 
HERMAN HOSPITAL TMC, Neurology, Houston, United States, 
3NORTHWESTERN UNIVERSITY, Neurology, Chicago, United States, 
4Medical University of South Carolina, Public Health Sciences, Charleston, 
United States, 5University of Ottawa and The Ottawa Hospital, Department 
of Radiology, Radiation Oncology and Medical Physics, Ottawa, Canada, 
6Westchester Medical Center, Neurology, Valhalla, United States, 7National 
Institute of Neurological Disorders and Stroke (NINDS), Clinical Research, 
Bethesda, United States, 8Heidelberg University Hospital, Neurology, 
Heidelberg, Germany, 9Charite University, Berlin, Germany, Neurology, Berlin, 
Germany, 10Nottingham City Hospital, University of Nottingham, Neurology, 
Nottingham, United Kingdom, 11Hospital Universitari Vall d’Hebron, 
Neurology, Barcelona, Spain, 12The Ottawa Hospital Research Institute, 
University of Ottawa, Neurology, Ottawa, Canada, 13National Cerebral and 
Cardiovascular Center, Neurology, Osaka, Japan

Background and aims: The objective of FASTEST Trial (NCT03496883) 
is to establish the first treatment for acute spontaneous ICH. The central 
hypothesis is that recombinant factor VIIa (rFVIIa) administered within 
120 minutes from stroke onset with an identified subgroup of participants 
most likely to benefit will improve outcomes at 180 days.
Methods: Phase III, randomized, double-blind controlled trial of rFVIIa plus 
best standard therapy vs. placebo and best standard therapy alone. Participants 
with a volume of ICH ⩾ 2 and < 60 cc, no more than a small volume of IVH 
(IVH score ⩽ 7), age ⩾ 18 and ⩽ 80, GCS of ⩾ 8, and treated within 120 
minutes from stroke onset will be included. FASTEST will include approxi-
mately 100 hospital sites including approximately 15 MSUs with recruitment of 
860 participants over 3½ years is planned. Countries participating in the trial 
include the U.S., Canada, Japan, Germany, Spain, and the U.K.
Results: Participants are randomized in a double-blinded fashion to 
rFVIIa 80 µg/kg dose (maximum 10 mg dose) or placebo. The primary 
outcome (mRS) is determined at 180 days, with additional assessments at 
30 days and 90 days. To measure growth of ICH, all participants have a 
baseline non-contrast CT of the head and a repeat scan at 24 hours. 
Centralized volumetric measurements of ICH, IVH, and edema are per-
formed for both time points.
Conclusions: As of 1/13/2023, 90 participants have been enrolled with a 
per-month enrollment rate of 22 per month over last two months (56 
active sites).
Disclosure of interest: No
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APPENDAGE CLOSURE, A SAFE AND 
EFFECTIVE ALTERNATIVE TO THE 
ANTICOAGULATION DILEMMA IN PATIENTS 
WITH INTRACRANIAL HEMORRHAGE

JESUS ALBERTO VIZCAYA GAONA*1, David Gonzalez Calle2, 
Beatriz Rodriguez Garcia,1, Antonio Manuel González García1,  

Infarction) scale after successful MT (TICI 2b, 2c or 3). The study design 
corresponds to a multicenter Prospective Randomized Open, Blinded 
End-point (PROBE) study. A total of 814 patients with LVO will be allo-
cated to either receive standard treatment (routine local BP manage-
ment) or hemodynamic optimization, which includes: 1) BP lowering 
during the 72 hours following MT with different targets according to the 
TICI score: Intensive (100-140 mmHg systolic BP) after TICI 2c/3; or 
moderate (140-159mmHg systolic BP) after TICI 2b; 2) Induced hyper-
tension (with isotonic saline serum and intravenous phenylephrine) to 
reach the desired target if needed .
Primary end-point: Functional outcome assessed by the Rankin scale 
score at 3 months by a blinded investigator. We will perform a shift 
analysis to demonstrate differences on the mRS score distribution 
between both groups. We will compare also the common odds ratio of 
worsening 1 point on the mRS score between groups using ordinal logis-
tic regression.
Results: We expect to have them in 2024
Conclusions: Protocolised management of BP after MT may improve 
clinical outcomes.
Disclosure of interest: No
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The NIH StrokeNet Trials Implementation

Joseph Broderick*1, Pooja Khatri1, Jordan Elm2, Wenle Zhao2, 
Catherine Dillon2, Scott Janis3

1University of Cincinnati, Neurology, Cincinnati, United States, 2Medical 
University of South Carolina, Public Health Sciences, Charleston, United 
States, 3The National Institutes of Health, The National Institute of 
Neurological Disorders & Stroke, Bethesda, United States

Background and aims: The NIH StrokeNet infrastructure consists of 
the National Coordinating Center at the University of Cincinnati; the 
National Data Management Center at the Medical University of South 
Carolina; 24 Regional Coordinating Centers that manage the network 
sites; and the National Institute of Neurological Disorders and Stroke 
that provides administrative and scientific input. There are 408 sites that 
have participated in StrokeNet studies since its inception, 314 network 
and 94 out-of-network sites. The StrokeNet central Institutional Review 
Board (cIRB) and a commercial cIRB are used for human subjects’ protec-
tion. A Training and Education Core provides education and mentoring to 
the StrokeNet fellows.
Methods: StrokeNet’s evolving trial submission and review process have 
been a high priority of network development. Attention is now focused 
on implementing trials that have been developed and funded through the 
review process.
Results: There have been 146 unique concept proposals (Acute-55, 
Prevention-58, Recovery-33) discussed by StrokeNet investigators, 67 
have been approved for scientific review with all having feasibility assess-
ments done prior to submission. The first StrokeNet trial, DEFUSE 3, was 
halted early by the DSMB for overwhelming efficacy. TeleRehabilitation 
finished on schedule. MOST, Sleep SMART, TRANSPORT2, I-ACQUIRE, 
SATURN, SATURN-MRI, ASPIRE, FASTEST, CAPTIVA, and VERIFY stud-
ies are currently enrolling. Recently, ARCADIA and ARCADIA-CSI enroll-
ments have been paused for non-safety issues. RHAPSODY-2, FOCAS, 
CAPTIVA-MRI, and the STEP platform will commence enrollment in 
2023.
Conclusions: The NIH StrokeNet has demonstrated the ability to 
design and implement innovative and impactful stroke trials and respond 
to unprecedented events such as COVID-19.
Disclosure of interest: No
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ticipate. Cost-effectiveness analysis will be performed to compare differ-
ent treatment strategies in selected centers in the same country.
Results: Data collection is ongoing.
Conclusions: The results could contribute to better allocating and opti-
mizing resources and implementing treatment strategies to improve 
patients’ outcomes in the stroke care pathway. We also expect that this 
study could potentially encourage changes in National Health Policies, 
reducing the costs and the morbimortality of stroke in Latin America.
Disclosure of interest: No
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TRIPLE THERAPY PREVENTION OF 
RECURRENT INTRACEREBRAL DISEASE 
EVENTS TRIAL (TRIDENT): PROGRESS 
REPORT

Ruth Freed*1, Craig Anderson1,2,3, Anthony Rodgers4,  
Asita Silva5,6, Sheila Cristina Ouriques Martins7,8,  
Catharina Jm Klijn9, Bimsara Senanayake6, Laurent Billot10,11,12,  
Qiang LI10, Hisatomi Arima13, Thang Nguyen14,  
Wan Asraf Wan Zaidi15, Tinatin Kherkheulidze16,  
Kolawale Wahab17, Urs Fischer18,19, Tsong-Hai Lee20,21, 
Christopher Chen22, Octavio Pontes-Neto23,  
Thompson Gordon Robinson24, Jiguang Wang25,  
Floris Schreuder9, Richard Lindley1,26, Mark Woodward1,27, 
Stephen Mcmahon1,27, Rustam Al-Shahi Salman28,  
Clara Chow1,26, John Chalmers1

1The George Institute for Global Health, Neurological, Newtown, Australia, 
2The George Institute for Global Health China at Peking University, Peking 
University Health Sciences Center, Beijing, China, 3Royal Prince Alfred 
Hospital, Neurology Department, Camperdown, Australia, 4The George 
Institute for Global Health, Cardiovascular Program, Newtown, Australia, 
5Faculty of Medicine, University of Kelaniya, Ragama, Sri Lanka, 
Pharmacology, Ragama, Sri Lanka, 6NHSL, Neurology Department, Colombo, 
Sri Lanka, 7Universidade Federal do Rio Grande do Sul - Campus Litoral 
Norte, Neurology, Rio, Brazil, 8Moinhos de Vento Hospital, Neurology, Porto 
Alegre, Brazil, 9Radboud University Nijmegen, Nijmegen, Nijmegen, 
Netherlands, 10The George Institute for Global Health, Biostatistics and Data 
Science, Newtown, Australia, 11The George Institute for Global Health, UK, 
Data Science, London, United Kingdom, 12University of Bordeaux, Data 
Science, Bordeaux, France, 13Fukuoka University Faculty of Medicine, 
Preventative Medicine and Public Health, Fukuoka, Japan, 14People’s Hospital 
115, Neurology, Hi Chi Minh, Viet Nam, 15Universiti Kebangsaan Malaysia 
Medical Center, Medicine, Kuala Lumpur, Malaysia, 16Tbilisi State Medical 
University, 15Urgent Neurological Clinic Neurology, T’bilisi, Georgia, 
17University of Ilorin, Medicine, Ilorin, Nigeria, 18University of Bern, Neurology, 
Bern, Switzerland, 19Universitätsspital Basel, Neurology, Basel, Switzerland, 
20Taipei Chang Gung Memorial Hospital, Stroke Center and Dept of 
Neurology, Taoyuan City, Taiwan, 21Chang Gung University, Medicine, Taoyuan 
City, Taiwan, 22Yong Loo Lin School of Medicine, Pharmacology, Singapore, 
Singapore, 23University of São Paulo, Neurosciences and Behavioural Sciences, 
Ribeirao Preto, Brazil, 24University of Leicester, College of Life Sciences and 
NIHR Biomedical Research Centre, Leicester, United Kingdom, 25Ruijin 
Hospital, Epidemiological Studies and Clinical Trials, Shanghai, China, 
26University of Sydney Westmead Clinical School, Westmead Applied Research 
Centre, Faculty of Medicine and Health, Westmead, Australia, 27The George 
Institute for Global Health, UK, Professiorial Unit, London, United Kingdom, 
28University of Edinburgh, Clinical Brain Sciences, Edinburgh, United Kingdom

Background and aims: Patients who suffer intracerebral haemorrhage 
(ICH) are at very high-risk of recurrent ICH and other serious cardiovas-
cular events. A single-pill combination (SPC) of blood pressure (BP) low-
ering drugs offers a potentially powerful but simple strategy to optimise 

Miriam Ravelo Leon1, Diana Stefania Gomez de la Torre 
Morales1, Guilherme Carvalho Monteiro1, Sergio Borja 
Andres1, Laura Redondo1, María Esther Ramos Araque,1, 
Ignacio Pv Cruz Gonzalez2, López Mesonero1

1Hospital universatario de Salamanca, Neurology, Salamanca, Spain, 2Hospital 
universatario de Salamanca, Cardiology, Salamanca, Spain

Background and aims: The decision to anticoagulate patients at high 
embolic risk, who also present intracranial hemorrhage (IH), is a frequent 
challenge.
Atrial fibrillation (AF) is the most common cardiac arrhythmia and is pre-
sent in up to 30% of patients with IH, the need for anticoagulation in 
these patients and weighing the increased risk of bleeding recurrence is 
not an uncommon dilemma. Percutaneous left atrial appendage closure 
(LAAC) is a safe and effective alternative in patients with an indication for 
the prevention of cardioembolic events and a contraindication for pro-
longed anticoagulation.
Methods: We report our experience analyzing retrospective cases of 
patients with AF and indication for anticoagulation who underwent LAAC 
between 2009 and 2020 at the Hospital de Salamanca.
Results: Out of 397 patients, the indication for IH was in second place 
(28%). Complete atrial appendage occlusion was achieved in 380 patients 
(96%). There were 3 deaths (0.8%), 1 transient ischemic stroke (0.3%), 10 
patients (2.5%) suffered local bleeding. Evaluating the long-term results, 
the annual incidence of ischemic events was 0.6%, showing an absolute 
risk reduction (ARR) of 5.9% and a relative risk reduction (RRR) of 90.3% 
with respect to the events estimated by the CHA2DS2-VASC score. In 
relation to bleeding, the annual incidence recorded was 4%, with an ARR 
of 3.4% and a RRR of 45% compared to the HASBLED scale estimate
Conclusions: LAAC is a safe technique, presenting few periprocedural 
complications, and effective both in reducing embolic risk and in reducing 
bleeding recurrence.
Disclosure of interest: No
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Unveiling the cost of Acute Stroke Care in Latin 
America: a comprehensive analysis

Ana Claudia de Souza*1, Ana Paula Etges2, Eva Rocha3, Pablo 
Amaya4, Miguel A. Barboza5, Vasileios-Arsenios Lioutas6, Sheila 
Cristina Ouriques Martins7

1Hospital Moinhos de Vento, Neurology, Porto Alegre, Brazil, 2Universidade 
Federal do Rio Grande do Sul, Epidemiology, Porto Alegre, Brazil, 3Federal 
University of São Paulo, Neurology, São Paulo, Brazil, 4Fundación Valle del Lili 
University Hospital, Neurology, Bogotá, Colombia, 5University of Costa Rica, 
Neurology, San José, Costa Rica, 6Beth Israel Deaconess Medical Center, 
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Neurology, Porto Alegre, Brazil

Background and aims: Stroke has an important social and economic 
impact worldwide. Low and middle-income countries are particularly 
affected by the high costs of new technologies and treatments related to 
acute and post-acute stroke and increased indirect costs associated with 
loss of productivity, caregiver expenses, and institutionalization.
The study aims to assess the real-world costs and outcomes of acute 
ischemic stroke treatment through accurate costing methods, validate a 
standard set to drive the cost data collection and outcomes among the 
acute ischemic stroke care pathway across different countries, and deter-
mine the cost-effectiveness of acute ischemic stroke treatment strategies 
in the same country.
Methods: This is an economic evaluation, and data from stroke patients 
hospitalized from October 2021 to December 2023 will be collected 
through accurate costing methods and a standardized data spreadsheet. 
Approximately 10 high-volume stroke hospitals in Latin America will par-
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risk of permanent blindness. No evidence-based treatment is currently 
available. Whether prompt reperfusion with thrombolytic agents can 
improve the outcome in CRAO, as proved in ischemic stroke, remains 
unanswered. The main aim is to assess the effect of systemic tenecteplase 
within 4.5 hours of onset of central retinal artery occlusion
Methods: The trial is an ongoing prospective, randomised-controlled, 
double-dummy, double-blind phase 3 multi-centre trial of TNK 0.25 mg/
kg + placebo vs. ASA + placebo (2 arms with 1:1 block randomisation).
Patients are recruited after an ophthalmologist has confirmed CRAO and 
they can be treated within 4.5hrs. After observation in the stroke unit, 
patients will be re-examined by an ophthalmologist and a neurologist as 
an out-patient at 30 and 90-day follow-up.
The primary outcome is the proportion of patients with ⩽ 0.7 logMAR 
best-corrected visual acuity (BCVA) in the affected eye at 30 days after 
treatment, representing an improvement in BCVA of at least 0.3 logMAR.
Results: 9 countries are participating with 28 centres already activated, 
and up towards 40 possible sites. Currently there are 6 countries acti-
vated for recruitment. We have recruited 28 patients so far, 14 in Norway, 
9 in Finland, 3 in Denmark and 2 in Lithuania. Updated figures will be 
presented.
Conclusions: Inclusion will continue until 78 patients have been rand-
omized. All patients have been included within the strict parameters of 
the study without any serious adverse events.
Disclosure of interest: No
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EFFICACY AND SAFETY OF INJECTION 
TENECTEPLASE IN 4.5 TO 24 HOURS IMAGING 
ELIGIBLE WINDOW PATIENTS WITH ACUTE 
ISCHEMIC STROKE (EAST-AIS)
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India, 3All India Institute of Medical Sciences, Department of 
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Background and aims: Stroke is second major cause of disability and 
third most common cause of mortality in India. Rate of thrombolysis 
within 4.5 hours onset is<5% worldwide including India. This study is 
conducted to evaluate the safety and efficacy of injection Tenecteplase in 
AIS patients (with or without large vessel occlusion) in the time window 
4.5-24 hours of stroke onset.
Methods: This study is prospective Randomized Controlled Trial 
approved by Institute Ethics Committee. Patients included will be male 
and female with age >18 years, baseline NIHSS>5, pre-stroke mRS<2 
and CT-perfusion showing penumbra-ischemic core ratio >1.8, absolute 
difference in volume >10 ml, and ischemic-core volume <70 ml. A total 
of 100 patients will be enrolled, 50 each in Tenecteplase-arm (0.25mg/kg 
bodyweight; maximum 25mg) and placebo-arm in a ratio of 1:1. An inde-
pendent data safety and monitoring board will have regular oversight of 
study. A total of ten patients have been randomized in the trial till date.
Results: Unmasking of treatment allocation was done due to adverse 
events. Five patients were randomized in the active drug, Tenecteplase 
group and five patients in the control group. Intracranial haemorrhage 
(ICH) and symptomatic ICH (two in active group and one in control 
group), decompressive hemicraniectomy (three in active group and two in 

secondary prevention. TRIDENT aims to determine the effects of a novel 
SPC ‘Triple Pill’, three generic antihypertensive drugs with demonstrated 
efficacy and complementary mechanisms of action at half standard dose 
(telmisartan 20mg, amlodipine 2.5mg, indapamide 1.25mg), with placebo, 
for the prevention of recurrent stroke, cardiovascular events, and cogni-
tive impairment after ICH.
Methods: An international, double-blind, placebo-controlled, ran-
domised trial in adults with ICH and mild-moderate hypertension (sys-
tolic BP 130-160mmHg), who are not taking any Triple Pill component 
drug or equivalent at greater than half-dose. 1500 randomised patients 
will provide 90% power to detect a hazard ratio of 0.5, over an average 
follow-up of 3 years, according to a total primary event rate (any stroke) 
of 12% in the control arm and other assumptions. Secondary outcomes 
include recurrent ICH, cardiovascular events, disability, cognitive impair-
ment/dementia, burden of cerebral small vessel disease on MRI and 
safety.
Results: Recruitment started 28 September 2017. Up to 31 December 
2022, 1135 patients have been randomised at 55 active sites in 10 coun-
tries. Mean triple pill adherence after 30 months is 81%. The required 
sample size should be achieved by December 2023
Conclusions: Low-dose Triple Pill BP lowering could improve long-term 
outcome from ICH.
Trial registration: ClinicalTrials.gov (NCT02699645)
(N=240)
Disclosure of interest: No
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TENECTEPLASE IN CENTRAL RETINAL 
ARTERY OCCLUSION STUDY - TENCRAOS:A 
PROSPECTIVE, RANDOMISED-CONTROLLED, 
DOUBLE-DUMMY, DOUBLE-BLIND PHASE 3 
MULTI-CENTRE TRIAL (NCT04526951)
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Background and aims: Central retinal artery occlusion (CRAO) is an 
ophthalmologic emergency that, without prompt reperfusion, bears high 
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been reported to date. Non-adherence rates are 19%. No excess Serious 
Adverse Events attributable to colchicine have been observed.
Conclusions: CONVINCE will provide high-quality randomised evi-
dence about the benefit and safety of low-dose colchicine to prevent 
recurrent stroke and major vascular events after non-severe, non-cardi-
oembolic ischaemic stroke. Final results will be presented in 2024.
Disclosure of interest: No
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USE OF DOAC DIPSTICK POINT-OF-CARE-
TESTING IN PATIENTS WITH ACUTE STROKE 
AND TRANSIENT ISCHEMIC ATTACK
Maximilian Ziegler1, Kristina Szabo1, Carolin Hoyer1,  
Olaf Willman2, Susanne Mink2, Job Harenberg3,  
Uwe Spannagel3, Christel Weiß4, Svenja Hetjens4, Rolf Kern*2

1University Medical Center Mannheim, Department of Neurology, Mannheim, 
Germany, 2Klinikum Worms gGmbH, Department of Neurology, Worms, 
Germany, 3DOASENSE GmbH, DOASENSE GmbH, Heidelberg, Germany, 
4University Medical Center Mannheim, Biometry and Biomathematics, 
Mannheim, Germany

Background and aims: In acute stroke or transient ischemic attack 
(TIA), rapid information about the plasma concentration of direct oral 
anticoagulants (DOAC) is important for treatment decisions such as sys-
temic thrombolysis, endovascular therapy or antidote administration in 
case of hemorrhagic stroke. Standard coagulation assays are either not 
reliable in detecting DOACs. Specific quantitative DOAC tests have long 
turn-around times, therefore point-of-care-testing with DOAC dipstick 
may be of additional value in this setting. This bi-center observational 
prospective study aims to test the feasibility of the DOAC dipstick under 
real-life conditions in a stroke unit.
Methods: About 250 patients with clinical suspicion of acute stroke or 
TIA within the past 24 hours, aged ⩾18 years, admitted to the emergency 
care units at two centers will be included into the study after having 
obtained written informed consent. Biographic data, therapeutic inter-
ventions, global coagulation tests and specific chromogenic substrate 
assays, routine clinical chemistry and DOAC Dipstick tests are docu-
mented or measured as soon as possible and within a maximum of eight 
hours after admission to hospital. DOAC Dipstick results are obtained 
from urine samples analyzed immediately after sampling. Colors of the 
specific factor Xa and thrombin inhibitor pads are analyzed visually and by 
an automated optoelectronic reader for presence or absence of DOACs. 
Additionally, comparability of visual and reader results of DOAC Dipstick 
will be investigated. Data will be analyzed by SAS software for primary 
outcome and for interfering factors.
Results: Preliminary results of this on-going study will be presented at 
the conference.
Conclusions: Disclosure of interest: Yes
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THE IMPACT OF A STROKE TRAINING 
PACKAGE FOCUSSED ON REDUCING 
AMBULANCE ON-SCENE TIMES: AN INTERIM 
ANALYSIS

Graham McClelland*1,2, Emma Burrow2, Hayley Stagg2,  
Lisa Shaw1, Tracy Finch3, Christopher Price1

1Newcastle University, Stroke Research Group, Newcastle upon Tyne, United 
Kingdom, 2North East Ambulance Service NHS Foundation Trust, Research 

control group), infarct growth (one in active group and two in control 
group), death (two in active group) was observed.
Conclusions: It is an ongoing trial; an interim analysis shall be done again 
after 25 patients have been randomized in the trial.
Disclosure of interest: No
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CONVINCE: COLCHICINE FOR THE 
PREVENTION OF VASCULAR INFLAMMATION 
IN NON-CARDIOEMBOLIC STROKE - A 
RANDOMISED CONTROLLED TRIAL

Sarah Gorey*1, Christopher Price2, Robin Lemmens3,  
Christian Weimar4,5, Francisco Purroy Garcia6,  
Anna Czlonkowska7, Annemie Devroye3, Urs Fischer8,  
Denise Forshaw9, Ana Catarina Fonseca10, Michael Hill11, 
Dalius Jatuzis12, Janika Kõrv13, Christina R Kruuse14,  
Catherine Lynch1, Robert Mikulik15, Sean Murphy1,  
Bernadette Schröder16, Paul Nederkoorn17, Katrina Tobin1, 
Peter Kelly1,18

1Higher Research Board (HRB), Stroke Clinical Trials Network Ireland, Dublin, 
Ireland, 2Newcastle University, Stroke Research Group, Newcastle-Upon-Tyne, 
United Kingdom, 3UZ Leuven, Department of Neurology, Leuven, Belgium, 
4BDH-Klinik Elzach, Department of Neurology, Elzach, Germany, 5University 
Hospital Essen, Institute for Medical Informatics, Biometry and epidemiology 
(IMIBE), Essen, Germany, 6Universitat de Lleida, Department of Neurology, 
Lleida, Spain, 7Institute of Psychiatry and Neurology, 2nd Department of 
Neurology, Warsaw, Poland, 8University Hospital Inselspital, Acute Neurology 
and Stroke, Bern, Switzerland, 9Lancashire Clinical Trials Unit, University of 
Central Lancashire, Preston, United Kingdom, 10Hospital de Santa Maria, 
Department of Neurology, Lisbon, Portugal, 11University of Calgary, 
Department of Clinical Neurosciences, Calgary, Canada, 12Vilnius University 
Clinic of Neurology and Neurosurgery Republic Vilnius University Hospital, 
Department of Neurology, Vilnius, Lithuania, 13University of Tartu- Institute of 
Clinical Medicine, Department of Neurology and Neurosurgery, Tartu, Estonia, 
14Copenhagen University Hospital Herlev Gentofte, Department of Neurology, 
Copenhagen, Denmark, 15St. Anne’s University Hospital, Neurology 
Department, Brno, Czech Republic, 16Essen University Hospital, Department 
of Neurology, Essen, Germany, 17Amsterdam Academic Medical Centre, 
Department of Neurology, Amsterdam, Netherlands, 18Mater Misericordiae 
University Hospital, Vascular Neurology, Dublin, Ireland

Background and aims: Recurrent stroke and coronary events occur in 
30% of patients at 5 years, despite contemporary medical therapies. 
Inflammation is an important contributor to residual risk, and randomised 
trials have shown benefit of anti-inflammatory agents in coronary disease. 
CONVINCE is investigating if the pleiotropic anti-inflammatory agent 
colchicine prevents recurrent vascular events after stroke.
Methods: CONVINCE is a prospective open-label blinded endpoint-
assessed randomised clinical trial, including patients with non-severe non-
cardioembolic stroke or high-risk TIA to guideline-based usual-care or 
colchicine 0.5mg daily in addition to usual care. Participants are followed 
for a median of 36 months. The primary outcome is a composite of non-
fatal recurrent ischaemic stroke, myocardial infarction, non-fatal cardiac 
arrest, hospitalisation for unstable angina or vascular death.
Results: CONVINCE completed recruitment of the target sample-size 
of 3,154 in November 2022. Participants have been recruited across 152 
sites in 14 countries in Europe and Canada, with 88% randomised in UK, 
Ireland, Belgium, Germany, and Spain. Mean age of participants is 66.4years 
(SD 9.5), median CRP is 3mg/L (IQR 1-6), mean LDL is 3.16mmol/L (SD 
4.33). 58.3% of participants are on concomitant single antiplatelet ther-
apy, 37.8% on dual antiplatelets and 93% on statins. 246 outcomes have 
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Basel, Switzerland, 6Biogen, Clinical Trial Delivery Unit, Durham, United States, 
7Biogen, Clinical Pharmacology, Cambridge, United States, 8Biogen, Drug 
Safety, Cambridge, United States, 9Biogen, Biostatistics, Cambridge, United 
States, 10Biogen, Neurovascular Disease, Cambridge, United States

Background and aims: Thrombolytics with improved efficacy and safety 
within a wider therapeutic time window are needed for acute ischaemic 
stroke (AIS) treatment. BIIB131 (TMS-007) uniquely induces thrombolysis 
by promoting plasminogen-fibrin binding with potential anti-inflammatory 
properties. BIIB131 showed significant tissue reperfusion and reduced 
bleeding rates in animal stroke models. A Phase 1 trial demonstrated a 
favourable safety profile in healthy human volunteers. In a Phase 2a trial in 
patients with AIS unable to receive thrombectomy or tissue plasminogen 
activator, BIIB131 (administered within 12 hours) showed angiographic evi-
dence of recanalisation and improved functional outcome versus placebo, 
with no symptomatic intracranial haemorrhages. DAISY (Delayed AIS 
thrombolYsis) is a two-part, Phase 2b, randomised, placebo-controlled, 
registrational trial with Part 1 identifying the optimal BIIB131 dose, and 
Part 2 evaluating clinical outcomes with the optimal dose.
Methods: Patients aged 18–85 years with symptomatic large vessel 
occlusion (LVO) or non-LVO anterior circulation occlusion will receive a 
single intravenous dose of BIIB131 or placebo 4.5–24 hours after last 
known well (LKW), with visits up to Day 90 (Figure). Primary endpoints 
are arterial revascularisation/reperfusion (Part 1) and modified Rankin 
Scale score at Day 90 (Part 2).
Results: DAISY is expected to run from Spring 2023–Spring 2025. 
Estimated enrolment is ~760 participants (Part 1: ~360; Part 2: ~400) 
across ~160 sites globally.
Conclusions: Data from DAISY will determine the optimal dose, efficacy 
and safety of BIIB131 4.5–24 hours after LKW in patients with AIS.
Acknowledgements: Funding: Biogen Medical writing: Selene Medical 
Communications, funded by Biogen

Disclosure of interest: Yes
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OPTIMAL HEAD-OF-BED POSITIONING IN 
LARGE ARTERY ACUTE ISCHEMIC STROKE

Vijay Sharma*1,2, Benjamin Yq Tan2, Leonard Ll Yeo2,  
Bernard Pl Chan2, David Kk Tang2, Mingxue Jing2,  
Christopher Chua2,2, Zhang Ka2, May Zin Myint2,  
Amanda Chin2, Yihui Goh2, Sibi Sunny2, Shivangi Pandya2, 
Wanying Ng2, Shi Yang Ng2, Lily Yh Wong2, Jintao Chen2, 
Hariz Bin Halek2, Hock Luen Teoh2, Arvind Sharma3,4, 
Meenakshi Pudugramam Vanchi5
1National University of Singapore, Neurology, SINGAPORE, Singapore, 
2National University Hospital, Neurology, SINGAPORE, Singapore, 3Zydus 

and Development, Newcastle upon Tyne, United Kingdom, 3Northumbria 
University, Nursing, Midwifery and Health, Newcastle upon Tyne, United 
Kingdom

Background and aims: Prehospital stroke care focusses on recognition 
and rapid transport to specialist care as emergency treatment is time 
dependent. Ambulance on-scene time (OST) with UK stroke patients 
have increased and were identified as a target for improvement. Training 
was developed based on a literature review, clinical data and interviews 
with paramedics. This study reports an interim analysis of the impact of 
training aimed at reducing ambulance OST.
Methods: Training was delivered to all North East Ambulance Service 
(NEAS) clinicians via e-learning between April and July 2022. A service 
evaluation using routinely collected data compared OST and targeted 
behaviours (advanced assessments, ECGs, IV cannulation) pre and post 
training to assess impact.
Results: Data are reported on 3,132 suspected stroke patients from 93 
days pre-training (01/12/21 to 03/03/22) and 83 days post-training 
(12/09/22 to 03/12/22).

Conclusions: Ambulance OST was reduced by 6% and two out of three 
behaviours identified as contributing to extended OST were significantly 
reduced. Further research is needed to show if this improvement can be 
sustained and whether reducing ambulance OST contributes to improved 
patient outcomes.
Disclosure of interest: Yes
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DESIGN OF DAISY, A TWO-PART, PHASE 
2B, PLACEBO-CONTROLLED RANDOMISED 
TRIAL OF THE EFFICACY AND SAFETY OF 
BIIB131 ADMINISTERED 4.5–24 HOURS AFTER 
ISCHAEMIC STROKE

Gregory Albers*1, Maarten Lansberg1, Jeffrey Saver2,  
Bijoy K Menon3, Bruce Campbell4, Urs Fischer5,  
Kecia Courtney6, Lin Lin7, Gioacchino Curiale8,  
Shanjun Helian9, Josh Bell10

1Stanford University Medical Center, Stanford University, Department of 
Neurology, Stanford, United States, 2University of California, UCLA 
Comprehensive Stroke Center, Los Angeles, United States, 3Cumming School of 
Medicine, University of Calgary and the Hotchkiss Brain Institute, Department 
of Clinical Neurosciences, Radiology and Community Health Sciences, Calgary, 
Canada, 4Royal Melbourne Hospital, University of Melbourne, Department of 
Neurology and Melbourne Brain Centre, Victoria, Australia, 5University Hospital 
of Basel, University of Basel, Department of Neurology and Stroke Center, 

Pre-training Post-training P value

Suspected stroke cases 1670 1462 -
Age (years)a 75 (63-84)

(n=1669)
76 (64-84) 0.176,*

Gender (male) 50% 50%
(n=1417)

0.983**

On-scene time (minutes)a 35 (27-45) 33 (25-42) <0.001,*
Advanced assessments 40 (2%) 35 (2%) 1.000**
ECGs 837 (50%) 545 (37%) <0.001**
IV cannulation 437 (26%) 322 (22%) 0.007**

Data on full population unless otherwise noted a median (interquartile 
range) *Mann Whitney U test **Chi square test.
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Netherlands, 14Haaglanden Medical Center Westeinde, Department of 
Neurology, The Hague, Netherlands, 15University Medical Center Rotterdam, 
Department of Radiology and Nuclear Medicine, Erasmus MC, Rotterdam, 
Netherlands, 16University Hospital Antwerp, Antwerp NeuroVascular Center 
and Stroke Unit, Department of Neurology, Antwerp, Belgium, 17University of 
Antwerp, Translational Neurosciences Research Group, Faculty of Medicine 
and Health Sciences, Antwerp, Belgium, 18University Medical Center 
Groningen, Division of Vascular Surgery, Department of Surgery, Groningen, 
Netherlands, 19University Medical Center Amsterdam, Location AMC, 
Department of Neurology, Amsterdam, Netherlands, 20University Medical 
Center Groningen, Department of Neurology, Groningen, Netherlands

Background and aims: Variation in clinical practice exists regarding the 
management of tandem lesions in acute stroke patients. The aim of this 
study is to assess the efficacy and safety of immediate carotid artery 
stenting (CAS) in patients undergoing endovascular treatment (EVT) for 
intracranial large vessel occlusions (LVOs) and concomitant carotid artery 
stenosis.
Methods: CASES is a phase 3 multicenter randomized clinical trial with 
open-label treatment and blinded outcome assessment (PROBE design) 
and a non-inferiority design. Patients with a CT-angiography proven 
intracranial LVO in the anterior circulation and a severe ipsilateral proxi-
mal carotid artery stenosis (>50%) or occlusion of presumed atheroscle-
rotic origin will be randomized to either immediate CAS during EVT or 
to EVT and a deferred strategy with carotid endarterectomy (CEA) or 
CAS or medical management alone according to the national guidelines. 
A total of 600 patients will be included in Belgium and the Netherlands. 
Enrollment is expected to start in April 2023.
Results: The primary endpoint is functional outcome at 90 days, assessed 
with the modified Rankin Scale (mRS). Secondary outcomes include the 
mRS overall distribution at 90 days, stroke severity measured with the 
NIHSS at 24 hours and 5-7 days, infarct volume at 24 hours and recur-
rence of ischemic events, carotid re-occlusion, symptomatic intracranial 
haemorrhage, mortality and the quality of life at 90 days.
Conclusions: This study will provide high-quality randomized data on 
the efficacy and safety of immediate CAS in patients undergoing EVT for 
acute ischemic stroke due to a tandem lesion.
Disclosure of interest: No
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THE DUTCH INTRACEREBRAL 
HAEMORRHAGE SURGERY TRIAL (DIST); 
MINIMALLY INVASIVE ENDOSCOPY-
GUIDED SURGERY IN PATIENTS WITH 
SPONTANEOUS, SUPRATENTORIAL 
INTRACEREBRAL HAEMORRHAGE

Floor N.H. Wilting*1, Axel Wolsink1, Nadia H.C. Colmer2,  
Bart Brouwers3, Jeroen Boogaarts4, Diederik Dippel5,  
Wilmar Jolink6, Floris Schreuder1, William Peter Vandertop7, 
Marieke J.H. Wermer8, Ruben Dammers2, Catharina Jm Klijn1

1Donders Institute for Brain, Cognition and Behaviour, Radboud University 
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Medical Centre, Erasmus MC Stroke Centre, Department of Neurosurgery, 
Rotterdam, Netherlands, 3Elisabeth-TweeSteden Hospital, Department of 
Neurosurgery, Tilburg, Netherlands, 4Radboud University Medical Centre, 
Department of Neurosurgery, Nijmegen, Netherlands, 5Erasmus Medical 
Centre, Erasmus MC Stroke Centre, Department of Neurology, Rotterdam, 
Netherlands, 6Isala Hospital, Department of Neurology, Zwolle, Netherlands, 
7Amsterdam University Medical Centre, University of Amsterdam, Department 
of Neurosurgery, Amsterdam, Netherlands, 8Leiden University Medical Centre, 
Department of Neurology, Leiden, Netherlands

Hospital, Neurology, Ahmedabad, India, 4VS Medical College, Neurology, 
Ahmedabad, India, 5SMS Hospital, Neurology, Erode, India

Background and aims: Flat (0-degree) Head-of-Bed (HOB) positioning 
may increase blood flow across arterial occlusion in hyperacute large 
artery ischemic stroke (IS), with some clinical improvement. However, 
this position may increase the risk of aspiration pneumonia. We evaluate 
whether 0-degree HOB positioning is associated with neurological stabil-
ity, without increasing the risk of hospital acquired pneumonia (HAP) in 
hyperacute large artery IS.
Methods: In this ongoing clinical trial, hyperacute IS patients due to large 
artery occlusion on CT angiography are randomised to stay in flat HOB 
or head-elevated (at least 30-degrees) position. Only patients eligible for 
intravenous thrombolysis and/or mechanical thrombectomy are recruited. 
Serial NIHSS scoring is performed at 15-minutes interval for 1-hour or 
until HOB is changed due to medical reasons. Neurological stability is 
assessed by significant neurological deterioration (NIHSS score increase 
of 4 or more) during monitoring period. Safety of 0-degree HOB is evalu-
ated by evidence of HAP.
Results: Of the 106 patients recruited so far, 54 were randomized to 
0-degree HOB and both groups were well-matched. Median age was 
58-years (range 38-76), 68% male with median NIHSS 13-points (range 
8-21). Compared to only 2/54 (3.7%) patients in 0-degree HOB, 8/52 
(15.4%) patients with elevated HOB developed significant neurological 
deterioration (p= 0.001). Eleven (10.4%) patients developed HAP without 
any difference between the HOB positions (p=0.365). Flat-HOB was an 
independent predictor of neurological stability (HR 5.27, CI 2.8-13.6; 
p=0.003).
Conclusions: Flat HOB in hyperacute large artery IS is associated 
with neurological stability, without any significant increase in aspiration 
pneumonia.
Disclosure of interest: Yes
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Carotid Artery Stenting during Endovascular 
treatment of acute ischemic Stroke (CASES) 
– study protocol for a multicenter randomized 
clinical trial
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Netherlands, 5University Medical Center Utrecht, Department of Vascular 
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Netherlands, 7University Medical Center Rotterdam, Department of 
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13University Medical Center Leiden, Department of Neurology, Leiden, 
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EXCOA-CVT is a prospective study with a cluster-randomised allocation 
design that aims to compare a policy of standard (3-6 months) versus 
extended (12 months) OAC in the prevention of VTEs after CVT.
Methods: Participating centres are asked whether they have preference 
for any of the policy treatment options. Centres with no preference are 
randomly allocated for one of the two options. Adults with confirmed 
CVT will be treated according to the approach allocated to their centre 
as soon as their clinical situation is stable and not more than 1 month 
after CVT diagnosis. Those with conditions judged by the investigator to 
be absolute indication for prolonged OAC will be excluded.
Follow-up will be performed at 6, 12, 18 (telephone-interview) and 24 
months. Primary efficacy outcome is any symptomatic and confirmed VTE 
(recurrent CVT or other VTE) or death associated with venous thrombo-
embolism. Primary safety endpoints include bleeding events (major/
minor; according to site), and death from any cause.
Results: At present, 1177 subjects with CVT have been included from 41 
active centres (21 countries).
Conclusions: The results of this study will provide crucial evidence 
regarding optimal duration of OAC after CVT.
Disclosure of interest: No
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Endovascular Therapy for Low NIHSS Ischemic 
Strokes (ENDOLOW): Clinical Trial Update

Simon Nagel*1, Pooja Khatri2, Andrew Demchuk3,  
Nogueira Raul G4, Kieser Meinhard5, Achala Vagal6,  
Wright David7, Williams Alaina7, Hall Alex7, Rie Calcaterra7, 
Shannon Doppelheuer7, Jane Khoury8, Heidi Sucharew8

1Heidelberg University Hospital, Department of Neurology, Heidelberg, 
Germany, 2University of Cincinnati, Neurology and Rehabilitation Medicine, 
Cincinnati, United States, 3University Calgary, Department of Clinical 
Neurosciences, Calgary, Canada, 4UPMC Stroke Institute, University of 
Pittsburgh School of Medicine, Pittsburgh, United States, 5University of 
Heidelberg, IMBI, Heidelberg, Germany, 6University of Cincinnati, Radiologyx, 
Cincinnati, United States, 7Emory University, Emergency Medicine, Atlanta, 
Germany, 8University of Cincinnati, Children’s Hospital, Cincinnati, United 
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Background and aims: ENDOLOW is designed to determine the 
safety and efficacy of immediate mechanical thrombectomy (iMT) com-
pared to immediate medical management (iMM) for patients with low 
National Instiute of Health Stroke Scales (NIHSS 0-5) and large vessel 
occlusion (LVOs).
Methods: ENDOLOW is a prospective, randomized, open-label, 
blinded-endpoint (PROBE), multi-center, multinational clinical trial. This 
investigator-initiated study is funded by Cerenovus, Inc. The study is an 
adaptive two-stage design allowing for early stopping for efficacy or futility 
at the interim, or continuation to stage two after reestimating the sample 
size. Included patients are over 18 years of age, have an NIHSS of 0-5 and 
presence of an objective neurologic deficit, LVO (intracranial ICA, M1, 
“M1-like” M2), ASPECTS ⩾ 6, and a baseline mRS ⩽ 2 who present 
within 8 hours from last known well. The first stage will enroll up to 200 
patients. Patients are randomized 1:1 to either iMT or iMM using a per-
muted block randomization stratified by IV tPA, time from onset to ran-
domization, occlusion site, and age. The primary endpoint is the 
distribution of 90-day mRS (“shift”).
Results: ENDOLOW received formal confirmation of funding in 
September 2018. The trial is planned to recruit patients from the USA, 
Canada and Germany. 1st Enrollment was 05-SEP-2020 at Grady Memorial 
Hospital, Atlanta, USA. Update on trial progression will be presented at 
the time of the conference.

Background and aims: Intracerebral haemorrhage (ICH) accounts for 
16-19% of all strokes in Western Europe and contributes profoundly to 
mortality and disability. Increasing evidence suggests that surgical treat-
ment may be beneficial, in particular with minimally invasive procedures 
and when performed early. The aim of the Dutch ICH Surgery Trial 
(DIST) is to assess whether minimally invasive endoscopy-guided surgery 
within 8 hours of symptom onset in addition to standard medical manage-
ment improves functional outcome after spontaneous supratentorial ICH 
when compared to standard medical management alone.
Methods: DIST is a multicentre, prospective, randomised, open clinical 
trial with blinded outcome assessment. We will include 600 adults (⩾ 18 
years) with a spontaneous supratentorial ICH with a haematoma volume 
⩾ 10 mL and NIHSS ⩾ 2. Patients with an aneurysm, arteriovenous mal-
formation or fistula, cerebral venous sinus thrombosis, cavernoma or 
tumour as the cause of their ICH will be excluded. Patients will be ran-
domised (1:1) to minimally invasive endoscopy-guided surgery performed 
within 8 hours of symptom onset in addition to standard medical manage-
ment or to standard medical management alone. The primary outcome is 
the modified Rankin Scale score at 180 days. The treatment effect esti-
mate will be adjusted for known prognostic variables.
Results: DIST has started in November 2022 and will be conducted in 11 
neurosurgical centres in the Netherlands. Currently 5/600 participants 
have been randomized, with a mean age of 68 years (SD 17 years); 20% 
female ( January 2023).
Conclusions: Results are expected in December 2026.
DIST is registered at ClinicalTrials.gov (NCT05460793).
Disclosure of interest: Yes

ONGOING TRIALS

445

THE BENEFIT OF EXTENDING ORAL 
ANTICOAGULANT TREATMENT AFTER 
ACUTE CEREBRAL VEIN THROMBOSIS 
(EXCOA-CVT): A CLUSTER OBSERVATIONAL 
STUDY
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Background and aims: After cerebral vein thrombosis (CVT) there is 
an increased risk of further venous thromboembolic events (VTEs). 
Guidelines suggest oral anticoagulation (OAC) for 3 to 12 months after a 
first episode of CVT, depending on event-related features and thrombo-
philia. Recommendations are extrapolated from extracerebral VTEs, which 
may be inaccurate as the risk of thrombotic recurrence is different.
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suggest using warfarin for APS-related stroke; however, the evidence is 
not solid. Considering the relatively young age of patients with APS and 
high clinical burden of using warfarin, it is necessary to verify whether 
warfarin is essential. Among available regimens, dual antiplatelet therapy 
(DAPT), which has been increasingly chosen as the initial therapy for 
acute stroke, has never been evaluated for its efficacy and safety in APS-
related stroke. Thus, we aim to compare DAPT and warfarin as a second-
ary preventive medication for patients with APS-related stroke.
Methods: APS-STROKE is an exploratory, multicenter, prospective, ran-
domized, open, blinded-endpoint clinical trial. Adult patients with definite 
APS who have history of ischemic stroke will be included. Patients with 
high-risk APS (triple positivity or persistently high titers of anti-cardiolipin 
or anti-β2-glycoprotein I antibodies), systemic lupus erythematous, or 
indications for continued antiplatelet or anticoagulant therapy will be 
excluded. Eligible patients will be 1:1 randomized to receive DAPT (aspi-
rin plus clopidogrel) or warfarin. The primary outcome is composite of 
any death, any stroke, systemic thromboembolic events, and major bleed-
ing during the 2-year follow-up period.
Results: The protocol of this study is currently undergoing regulatory 
approval process. Detailed information on APS-STROKE trial will be sub-
mitted to clinicaltrials.gov.
Conclusions: This study would provide valuable information for deter-
mining the optimal secondary prevention strategy for APS-related stroke.
Disclosure of interest: Yes
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DOES PHARYNGEAL ELECTRICAL 
STIMULATION IMPROVE SWALLOWING IN 
ACUTE STROKE DYSPHAGIA? THE PHEAST 
TRIAL

Philip Bath*1, Tim England1, Lisa Everton1, Shaheen Hamdy2, 
Tiffany Hamilton1, Diane Havard1, Marilyn James3,  
Olivia Matthews1, Alan Montgomery3, Craig Smith4,  
Gemma Squires1, Lisa Woodhouse1, Nikola Sprigg1

1University of Nottingham, Stroke Trials Unit, Nottingham, United Kingdom, 
2University of Manchester, Division of Diabetes, Endocrinology & 
Gastroenterology, Manchester, United Kingdom, 3University of Nottingham, 
Nottingham Clinical Trials Unit, Nottingham, United Kingdom, 4University of 
Manchester, Division of Cardiovascular Sciences, Manchester, United Kingdom

Background and aims: Dysphagia (swallowing difficulties) is common 
post stroke and an independent predictor of poor outcome, but there are 
no standardised treatment guidelines. Pharyngeal electrical stimulation 
(PES) is licensed for use in the UK and Europe but lacks a definitive evi-
dence-base and so is not widely used. We aim to assess whether PES is 
safe and effective at improving post-stroke dysphagia.
Methods: PhEAST is an international prospective, randomised, open-
label, blinded-endpoint (PROBE) trial. 800 adults with recent (4-21 days) 
ischaemic or haemorrhagic anterior or posterior circulation stroke, and 
clinical dysphagia with a reliance on non-oral nutrition will be recruited. 
Patients will be randomised (1:1), with stratification on country and mini-
misation on age, sex, dysphagia severity rating scale (DSRS), impairment, 
stroke type, circulation and time to randomisation, to receive either PES 
or No PES. The PES group will receive six, once daily (10 minute) treat-
ments of PES. Both groups will receive standard dysphagia rehabilitation. 
The primary outcome is dysphagia status, assessed using the Dysphagia 
Severity Rating Scale (DSRS) at day 14. Secondary outcomes include PES 
threshold and tolerability at day 7, dysphagia status, dependency, disabil-
ity, quality of life, cognition, mood and disposition at 90 and all-cause 
mortality at day 365.
Results: As of 16th January 2023, 35 participants have been recruited to 
the PhEAST trial.

Conclusions: ENDOLOW is designed to establish the clinical value of 
iMT in the treatment of patients with LVOs and low NIHSS and is cur-
rently enrolling.
Disclosure of interest: Yes
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Minimum Detectible Change and Minimum 
Clinically Important Difference of Montreal 
Cognitive Assessment in a stroke population

Elias Lindvall*1, Tamar Abzhandadze2, Terence J Quinn3, 
Katharina Stibrant Sunnerhagen2, Erik Lundström1

1Uppsala University, Department of medical sciences, Neurology, uppsala, 
Sweden, 2Institute of Neuroscience and Physiology, The Sahlgrenska Academy, 
University of Gothenburg, Gothenburg, Sweden, 3University of Glasgow, 
Institute of Cardiovascular and Medical Sciences, Glasgow, United Kingdom

Background and aims: The Montreal Cognitive Assessment (MoCA) is 
a commonly used instrument at stroke units and in outpatient care set-
tings to detect cognitive impairment. No previous study have estimated 
and evaluated clinically meaningful changes in MoCA scores in a large 
stroke cohort.
The Minimum Detectible Change (MDC) is defined as the smallest change 
in score that signifies a true change and not a measurement error, 
between two time points. The minimum clinical important difference 
(MCID) is the smallest change in MoCA score that can be considered 
meaningful or important to a stroke survivor.
We aim to establish MDC and MCID of MoCA.
Methods: Data from the EFFECTS trial (Efficacy of Fluoxetine – a rand-
omized controlled Trial in Stroke) will be analyzed. Baseline cognitive 
screening with MoCA was performed 2 – 15 days after onset of stroke. 
Follow-up cognitive screening was performed at 6 months.
The MDC will be the upper boundary of a 95% CI for the standard error 
of measurement in the MOCA scores. The MCID of MoCA will be deter-
mined through two methods: a distribution-based approach and an 
anchor-based approach.
Results: In total 1500 patients were included in EFFECTS MoCA score 
was available for 1,286 at baseline and for 1,262 at 6 months. The mean 
MoCA score at baseline was 22.8. MDC and MCID analyses of MoCA are 
ongoing.
Conclusions: The results will help to determine sample sizes for inter-
vention studies and help evaluate efficacy of cognitive therapies for stroke 
survivors.
Disclosure of interest: No

ONGOING TRIALS

776

Comparison of dual antiplatelet therapy versus 
warfarin as secondary prevention strategy for 
AntiPhospholipid Syndrome-related STROKE 
(APS-STROKE): Rationale and design of a 
prospective, randomized, open-label,  
blinded-endpoint trial

Wookjin Yang*1, Jeong-Min Kim1, Keun-Hwa Jung1,  
Seung-Hoon Lee1

1Seoul National University Hospital, Neurology, Seoul, South Korea

Background and aims: Antiphospholipid syndrome (APS) has close 
association with ischemic stroke, however, optimal treatment strategy for 
APS-related stroke has yet to be established. The clinical guidelines 
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good collateral status, effective reperfusion, symptoms of cortical dam-
age) may increase the effectiveness and safety of mechanical thrombec-
tomy (MT) in the early recovery phase (90 days) comparing to 50 
historical control group (CG) matched for age and sex fulfilling the same 
inclusion criteria by initiating cytoprotective effects and preventing reper-
fusion injury and delayed cell death.
Methods: The primary outcome measure is overall proportion of sub-
jects experiencing a favorable functional outcome (mRS 0-2), the second-
ary objectives are risk of sICH, and morality rates at the 30-day, 90-day 
and 12 months study period.
Results: The study is currently recruiting patients. 33/50 (66%) patients 
have already been enrolled and followed for 30 days, 25 (50%) patients 
finished 3 months of observation. The second interim analysis revealed 
that those receiving Cerebrolysin comparing to controls had lower risk of 
post thrombectomy symptomatic (respectively; 5% vs 15%, p<0.05) and 
asymptomatic ICH (12% vs 18%, p=0.09), 30 day (3% vs 18%, p<0.05) 
and 90 day mortality rate (6% vs 18%, p<0.05) and tended to have more 
favorable neurological status in NIHSS at 30 day (mean; 7±2 vs 11±3, 
p=0.1). Functional independence at 90 day was similar in both groups 
(40% vs 33%, p=0.12). Update on trial progression will be presented at 
the time of the conference.
Conclusions: To be determined.
Disclosure of interest: No
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MECHANICAL THROMBECTOMY WITH OR 
WITHOUT INTRAVENOUS THROMBOLYSIS 
FOR ANTERIOR CIRCULATION LARGE VESSEL 
OCCLUSION. ANALYSIS FROM THE IMPERIAL 
COLLEGE THROMBECTOMY REGISTRY

Lucio D’ANNA*1, Matteo Foschi2, Michele Russo3,  
Tsering Dolkar1, Orsolya Vittay1, Luke Dixon1, Paul Bentley1, 
Zoe Brown1, Charles Hall1, Omid Halse1, Sohaa Jamil1,  
Harri Jenkins1, Dheeraj Kalladka1, Joseph Kwan1, Abid Malik1, 
Maneesh Patel1, Neil Rane1, Dylan Roi1, Abhinav Singh1,  
Marius Venter1, Kyriakos Lobotesis1, Soma Banerjee1

1Imperial College London, Stroke & Neuroscience, London, United Kingdom, 
2University of L’aquila, Stroke, L’aquila, Italy, 3Hospital of Conegliano, 
Cardiology, conegliano, Italy

Background and aims: Mechanical thrombectomy (MT) is the standard 
of care for eligible patients with a large vessel occlusion (LVO) acute 
ischemic stroke. Among patients undergoing MT there has been uncer-
tainty regarding the role of intravenous thrombolysis (IVT) and previous 
trials have yielded conflicting results regarding clinical outcomes. We aim 
to investigate clinical, reperfusion outcomes and safety of MT with or 
without IVT for ischemic stroke due to anterior circulation LVO.
Methods: This observational, prospective, single-centre study included 
consecutive patients with acute LVO ischemic stroke of the anterior cir-
culation. The primary outcomes were the rate of in-hospital mortality, 
symptomatic intracranial haemorrhage and functional independence (mRS 
0-2 at 90 days).
Results: We enrolled a total of 577 consecutive patients: 161 (27.9%) 
were treated with MT alone while 416 (72.1%) underwent IVT and MT. 
Patients with MT who were treated with IVT had lower rates of in-hospi-
tal mortality (p = 0.037), higher TICI reperfusion grades (p = 0.007), 
similar rates of symptomatic intracranial haemorrhage (p = 0.317) and a 
higher percentage of functional independence mRS (0-2) at 90 days (p = 
0.022). Bridging IVT with MT compared to MT alone was independently 
associated with a favorable post-intervention TICI score (>2b) (OR, 
1.716; 95% CI, 1.076-2.735, p= 0.023).

Conclusions: PhEAST will provide definitive evidence for the use of PES 
in acute stroke. The results may directly inform clinical decision making 
and support decisions on guidelines for standardised practice in dysphagia 
treatment.
Disclosure of interest: No
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Rationale and design of the Statistical Analysis 
techniques Versus Artificial Neural Networks for 
diagnosis and outcome prediction after Acute 
Stroke (SAVANNAS) Collaboration Study

Lisa Woodhouse1, Xin Chen2, Jonathan Garibaldi2,  
Diane Havard1, Alan Montgomery3, Terence J Quinn4,  
Nikola Sprigg1, Philip Bath*1

1University of Nottingham, Stroke Trials Unit, Nottingham, United Kingdom, 
2University of Nottingham, School of Computer Science, Nottingham, United 
Kingdom, 3University of Nottingham, Nottingham Clinical Trials Unit, 
Nottingham, United Kingdom, 4University of Glasgow, Cardiovascular & 
Medical Sciences, Glasgow, United Kingdom

Background and aims: Stroke is common, may be mimicked by other 
conditions, and often has a poor outcome. We will assess and compare the 
accuracy of state-of-the-art machine learning models and statistical regres-
sion techniques for event diagnosis and predicting post-stroke outcomes.
Methods: High-fidelity data on ~90,000 patients with acute stroke is 
being sought from chief investigators of published trials (which include 
patients with a final diagnosis of either stroke, TIA or mimics). Data 
include trial characteristics, patient demographics, baseline clinical and 
imaging data, final diagnosis and outcome measures. We will use artificial 
neural network (ANN) models, including deep neural networks (DNN) 
and conventional statistical regression models (binary, Cox, ordinal and 
linear regression). These modelling methods will be compared for the diag-
nosis of stroke versus mimics, and prediction of early complications (dete-
rioration, stroke recurrence and re-bleeding) and late outcomes (functional 
outcome, cognition, mood, quality of life, disposition, death) after stroke.
Results: As of 16th January 2023, the SAVANNAS collaboration has 
received individual participant data for 23 trials; including 59,193 patients 
records.
Conclusions: If diagnostic and prediction models are accurate then their 
use could be rapidly introduced into clinical care to improve patient manage-
ment, for example through the use of apps on phones/tablets/computers.
Disclosure of interest: No
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Efficacy of Cerebrolysin Treatment as an add-
on Therapy to Mechanical Thrombectomy – 
preliminary results of WIM-Cerebrolysin Study

Jacek Staszewski*1, Piotr Piasecki2, Aleksander Dębiec1, 
Katarzyna Agnieszka Gniadek Olejniczak3, Artur Maliborski4
1Military Institute of Medicine - National Research Institute, Clinic of 
Neurology, Warsaw, Poland, 2Military Institute of Medicine-National Research 
Institute, Interventioanl Radiology Department, Warsaw, Poland, 3Military 
Institute of Medicine-National Research Institute, Rehabilitation Clinic, 
Warsaw, Poland, 4Military Institute of Medicine-National Research Institute, 
Radiology Department, Warsaw, Poland

Background and aims: We hypothesized that adding Cerebrolysin (30 
ml iv od within 8h of onset and followed until day 21) in consecutive 50 
acute ischemic stroke (AIS) patients (with baseline small ischemic core, 
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1Michigan State University, Emergency Medicine, Grand Rapids, United 
States, 2Michigan State University, Epidemiology and Biostatistics, East 
Lansing, United States, 3Spectrum Health, Research Operations, Grand 
Rapids, United States, 4Michigan State University, Neuroscience, Grand 
Rapids, United States, 4Michigan State University, Neuroscience, Grand 
Rapids, United States

Background and aims: The impact of severity-based transport for 
stroke patients in nonurban communities on systems of care and out-
comes is unclear. RAPIDD aims to address this gap by developing an inte-
grated database to monitor stroke care from 911 activation through 
hospital discharge across 6 non-urban counties in western Michigan, USA.
Methods: We present a descriptive analysis of patients from six non-
urban counties who were transported by Emergency Medical Services 
(EMS) to either one of 6 regional hospitals or to a nearest Comprehensive 
Stroke Center (CSC) between November 2021 and March 2022. Patients 
with an EMS impression and/or final hospital diagnosis of stroke were 
included. Data sources included EMS run sheets, stroke registries and 
stroke code activation logs.
Results: 152 patients (52.6% Female; median age 73) were identified, 
including 101 (66.5%) confirmed strokes. EMS transported 52 patients 
(34.2%) directly to the CSC (CSC-Direct), and 100 patients (65.8%) to 
regional facilities. Regional transports and CSC-Direct patients were simi-
lar in age, sex, NIHSS, and time from symptom onset. Patients taken to 
regional hospitals had marginally higher thrombolysis rate (11% vs. 3.9%; 
p=0.13) and slightly shorter times from first medical contact (FMC) to 
treatment (84 vs. 99 minutes; p=0.19). Thrombectomy rates were similar 
regardless of destination; however, CSC-Direct patients had significantly 
shorter times from FMC to skin puncture (277 vs. 155 minutes; p=0.014).
Conclusions: In this non-urban setting, EMS destination decisions were 
unrelated to stroke severity or timing of presentation. EVT patients had 
significantly shorter treatment times when taken directly to a CSC.
Disclosure of interest: No
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TRIALS OF MECHANICAL THROMBECTOMY 
OF BASILAR-ARTERY OCCLUSION 
COMPARED TO A EUROPEAN 
OBSERVATIONAL COHORT

Nicolaj Grønbæk Laugesen*1, Andreas Brandt2,  
Christoffer Kjær Kjærgård Hansen1, Trine Stavngaard2,  
Klaus Hansen2,3, Thomas Truelsen1,3

1Rigshospitalet, Neurology, København, Denmark, 2Rigshospitalet, Radiology, 
Copenhagen, Denmark, 3University of Copenhagen, Faculty of Health 
Sciences, Copenhagen, Denmark

Background and aims: Two recent randomized clinical trials (RCTs) 
showed mechanical thrombectomy (MT) of basilar-artery occlusions 
(BAO) to be safe and effective (ATTENTION and BAOCHE). Both trials 
were conducted in China and differences in the prevalence of intracranial 
atherosclerosis, access to medical treatment and rehabilitation may differ 
from Western countries and hamper the generalisability.
Methods: Consecutive patients with BAO undergoing MT were regis-
tered from 2017-2021 at a single centre in Copenhagen (CPH) in a 
Caucasian population (catchment population 2.7 million). Functional out-
come was assessed using modified Rankin Scale (mRS) at 90 days, patient 
characteristics and procedural safety with comparison to the intervention 
groups of the two RCTs.
Results: Of 108 included patients, 50% achieved mRS 0-3 and the mor-
tality was 32%, which was not different from ATTENTION (46%, p=0.40, 
37%, p=0.31, respectively) or BAOCHE (46%, p=0.50, 31%, p=0.93). 

Conclusions: Our findings suggest that combined treatment with MT 
and IVT is safe and results in increased reperfusion rates as compared to 
MT alone.
Disclosure of interest: No
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Hybrid-Mobile Stroke Unit to increase efficiency in 
rural areas: treatment options for Stroke Mimics

Silke Walter*1, Daniel Phillips2, Iris Grunwald3,  
Brittany Wells2, Sajid Alam4, Annie Chakrabarti5,  
Fatma Merzou1, Saman Perera6, Jineesh Thottath6,  
Martin Lesmeister1, Klaus Fassbender1

1Saarland University, Neurology, Homburg, Germany, 2East of England 
Ambulance Service, Ambulance Service, Ipswich, United Kingdom, 3School of 
Medicine, University of Dundee, Imaging Science and Technology, Dundee, 
United Kingdom, 4East Suffolk and North Essex NHS Foundation Trust, 
Stroke, Ipswich, United Kingdom, 5Barts Health NHS Trust, Stroke, London, 
United Kingdom, 6Southend University Hospital, Radiology, Southend-on-Sea, 
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Background and aims: Mobile Stroke Units (MSU) have been proven 
beneficial with more acute stroke patients receiving earlier treatment 
resulting in better clinical outcome. Evidence available comes from 
densely populated areas and concerns have been raised about their 
(cost-)efficient integration into clinical practice in rural regions with fewer 
stroke patients. The MSU concept may benefit from opening the indica-
tion spectrum to include frequent stroke mimics.
Methods: Prospective, observational cohort study to evaluate benefits 
for treatment and triage with a MSU with extended capabilities (Hybrid-
MSU), including radiography, ultrasonography, extended point-of-care 
laboratory, electroencephalography, and advanced medications. Apart 
from stroke, suspects with seizures, falls with head trauma, headache, 
unconsciousness, infection, chest pain, and breathing problems were 
recruited. Conventional ambulance patients served as control cohort.
Results: 250 patients were assessed and treated by the Hybrid-MSU and 
compared to 250 control patients. Despite administration of intravenous 
stroke thrombolysis (n=15) patients received specific anticonvulsants 
(n=15), antibiotics (n=5), early secondary stroke prophylaxis with aspirin 
(n=49), and the Sepsis Six bundle (n=2). No patient in the control group 
received any of these treatments. Hybrid-MSU management allowed to 
bypass the emergency department in 86% (215 patients) by direct trans-
fer to the required target ward (n=99, 39.6%) or management in the 
community (n=116, 46.4%).
Conclusions: Integration of a Hybrid-MSU is feasible and has potential 
benefits for prehospital treatment and triage decision-making. Opening 
the indication spectrum, together with an act-alone ability, could be a key 
in the future integration of MSUs into certain systems.
Disclosure of interest: No
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Development and Implementation of a Regional 
Acute LVO Stroke Protocol for Ideal Destination 
Decisions (RAPIDD): Phase I results
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Muhib Khan*5
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was associated with higher median DWIR% in both ⩾80 (p=0.006) and <80 
(p=0.002) patients. In subgroup analyses, collateral vessels status score and 
white matter hyperintensity volume were not associated with DWIR% 
(p>0.2). In multivariable analyses DWIR% was associated with increased 
rates of favorable 3-month outcomes in both ⩾80 (p=0.003) and <80 
(p=0.013) patients; the effect of DWIR% on outcome was not influenced by 
the age group (p-interaction=0.185).
Conclusions: DWIR might be an important and non-age-dependent 
effect of reperfusion therapies, beneficially affecting 3-month outcomes of 
both younger and older subjects treated with MT for AIS and large vessel 
occlusion.

Disclosure of interest: No
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CLINICAL PRESENTATION, RECURRENCE 
AND OUTCOMES OF STROKE IN CANCER 
PATIENTS

Ifedayo Balogun*1, Aktham El-Rekaby1

1East Suffolk And North Essex Nhs Foundation Trust, Stroke Medicine, 
Colchester, United Kingdom

Background and aims: To establish the most common presentations, 
recurrence rates and functional outcomes of ischemic stroke in cancer 
patients.
Methods: The PubMed/MEDLINE, EBSCO and Elsevier databases were 
searched for case studies assessing the clinical presentations, thromboly-
sis rates, stroke recurrence and outcomes in patients with ischemic 
stroke who had underlying cancer in hospitals.
The keywords “cancer” and “ischemic stroke” were used as MeSH terms, 
with “malignancy/ies”, “ischemic stroke” and “thrombolysis” added as 
keywords for the search algorithm.
Results: In a meta-analyses including 8 studies, out of 819 patients who 
were found to have cancer(spanning over 8 studies), 374(45.6%) were 
found to have presented with focal motor weakness; weakness of the arms 
or limbs. 24.7% of them were found to present with confusion/altered 
sensorium. About a fifth of them presented with aphasia. 15.6%(128) pre-
sented with headaches when compared to the 668 out of 3661 patients 
who had stroke without underlying cancer(p=0.0770). 89 of the 819 
patients(11.6%) had seizures at the onset of presentation while 25 out of 
898 patients who had seizures without cancer-related stroke(p<0.0001).
Conclusions: The presentation may be slightly different, with more of 
encephalopathy and seizures, as opposed to the typical FAST presenta-
tion of strokes without underlying cancer. Thrombolysis should be 
decided on an individual basis while weighing risk-benefit ratio. The clini-
cal outcomes are found to be more adverse and recurrence rates of 
stroke in cancer patients are higher than in the general population.
Disclosure of interest: No

Proximal segment BAO was less common (22% vs. 31%, p=0.04, and 65%, 
p<0.01), the use of intracranial angioplasty or stenting was rarer (9% vs. 
40% and 55%, p<0.01), and procedural complications were less frequent 
(5% vs. 14%, p=0.01, and 11%, p=0.08) in the CPH cohort compared to 
ATTENTION and BAOCHE, respectively.
Conclusions: One in two patients in the CPH cohort had mRS 0-3, simi-
lar to the two RCTs. The observed differences in occluded segment of 
BAO and the use of stenting supported the expected variations between 
Caucasian and Asian populations due to the prevalence of intracranial 
atherosclerosis.
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Diffusion weighted imaging (DWI) lesion reversal 
in older stroke patients treated with mechanical 
thrombectomy

Giuseppe Scopelliti*1, Joseph Benzakoun2,3,  
Wagih Ben Hassen2,3, Martin Bretzner4, Nicolas Bricout4, 
Laurent Puy1, Guillaume Turc2,5, Grégoire Boulouis6, 
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1Univ. Lille, Inserm, CHU Lille, U1172, LilNCog - Lille Neuroscience & 
Cognition, Lille, France, 2Université Paris Cité, Institute of Psychiatry and 
Neuroscience of Paris (IPNP), INSERM U1266, F-75014, Paris, France, 3GHU 
Paris Psychiatrie et Neurosciences, Site Sainte-Anne, Department of Radiology, 
Paris, France, 4Roger Salengro Hospital, CHU Lille, University of Lille, 
Department of Neuroradiology, Lille, France, 5GHU Paris Psychiatrie et 
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6University Hospital of Tours, Centre Val de Loire, INSERM U1253 iBrain, 
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7University Hospital of Tours, Neurology Department, Tours, France

Background and aims: Diffusion-weighted imaging lesion reversal 
(DWIR) is frequently observed after mechanical thrombectomy (MT) for 
acute ischemic stroke (AIS), but little is known about age-related differ-
ences and impact on outcome. We aimed to compare, in patients <80 vs. 
⩾80 years old, the effect of successful recanalization on DWIR, and the 
impact of DWIR on functional outcome.
Methods: We retrospectively analyzed data of patients treated with MT for 
anterior-circulation AIS with large vessel occlusion in two French hospitals, 
who underwent baseline and 24-hour follow-up magnetic resonance imaging 
(MRI), with baseline DWI-lesion volume ⩾10 cc. The percentage of DWIR 
(DWIR%), was calculated as DWIR volume/baseline DWI-lesion volume. 
Data on baseline clinical and neuroimaging characteristics were collected.
Results: Among 433 included patients (median age=68 years), median 
DWIR% after MT was 22% (6-35) in patients ⩾ 80, and 19% (IQR 10-34) in 
patients <80 (p=0.948). In multivariable analyses, successful recanalization 

Figure 1. Outcome compared to RCT patients.
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treatment with thrombolysis. Further research is needed to understand 
the underlying causes.
Disclosure of interest: No
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Benefits of First-Pass Effect in Basilar Strokes 
Based on Initial Infarct Size

Maria Fahmy*1,2, Danielle Roy1,3, Vincent Brissette1,  
Mobin Jamal1, Robert Fahed1

1Faculty of Medicine, Department of Medicine (Neurology), Ottawa, Canada, 
2University College Dublin, School of Medicine, Dublin, Ireland, 3Faculty of 
Medicine, School of Epidemiology and Public Health, Ottawa, Canada

Background and aims: Two randomised controlled trials have shown 
benefits of thrombectomy for basilar strokes. However, these trials 
excluded patients with a large infarct on initial brain imaging (defined by a 
posterior-circulation Alberta Stroke Program Early Computed 
Tomography Score [pc-ASPECTS]<6) and included only a few patients 
with a pc-ASPECTS of 6 to 8. It has been shown that achieving a First-Pass 
Effect (FPE) improved the outcomes of patients with basilar strokes. We 
therefore aimed to study the benefits of FPE among patients with a large 
infarct on initial brain imaging (ie a low pc-ASPECTS).
Methods: We retrospectively analysed the prospective multicentric 
ETIS registry, including 194 patients who had an initial brain MRI and  
who were treated with thrombectomy. We compared the 90-day  
clinical outcomes of FPE to non-FPE on patients based on their infarct 
size: small (pc-ASPECTS=9-10), medium (pc-ASPECTS=6-8) and large 
(pc-ASPECTS<6).
Results: Patients with a medium-sized infarct (pc-ASPECTS=6-8) and a 
large infarct (pc-ASPECTS<6) on MRI had significantly better outcomes 
(ie higher rates of mRS 0-3 at 3 months) if an FPE was achieved (RR=1.61 
95%CI [1.16-2.2], p= 0.0047 and RR=3.41 [1.54-7.57] p=0.0025 respec-
tively). An FPE was also associated with a significantly lower mortality 
among patients with a pc-ASPECTS of 6 to 8 (RR=0.36 [0.17-0.79], 
p=0.010) (figure).
Conclusions: Achieving an FPE significantly improved clinical outcomes 
of patients with a low pc-ASPECTS in our study, suggesting that 
thrombectomy might be beneficial in this population if a complete reca-
nalization can be achieved after one pass.
Disclosure of interest: No
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Hyperacute stroke management of the  
elderly - place for improvement

Fatma Merzou*1, Brittany Wells1,2, Anna Podlasek3,4,  
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1Saarland University Medical Center, Neurology, Homburg, Germany, 2East of 
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Background and aims: Aging is a main risk factor for acute stroke. In 
older patients, evidence-based guidelines are less often followed resulting 
in fewer patients receiving acute treatment. Here, we investigate age-
related equity in acute stroke management.
Methods: Cohort analysis of hospital-confirmed stroke patients. Primary 
outcome was time from hospital door-to-recanalising treatments. 
Secondary outcomes were times from emergency call-to-treatments, 
times to-imaging and modified Rankin Scale (mRS) clinical outcome at dis-
charge. Patients were classified into groups <80 and ⩾80 years-of-age.
Results: 2091 patients were analysed (<80-years: 60.1%; ⩾80-years 
39.9%) comprising 1775 patients with ischaemic stroke (360 large vessel 
occlusion strokes), 300 patients with haemorrhagic stroke, 16 patients 
with SDH. Clinical severity on admission was higher in ⩾80-years-group 
(mean NIHSS: <80: 8±9, ⩾80: 10±10, p<0.001). More patients in the 
<80-years-group received thrombolysis (<80: 21.6%; ⩾80: 16.5%, 
p=0.004). No difference was found in the numbers receiving mechanical 
thrombectomy (<80: 18.1%; ⩾80: 15.9%). More older patients had atrial 
fibrillation, hypertension or history of angina as risk factors while more 
younger adults presented with hyperlipidaemia and smoking. Neither pri-
mary outcome (door-recanalising treatments: IVT mean: both groups: 
39±21 min; MT mean: <80-years: 119±93 min, ⩾80-years: 105±49 min) 
nor secondary management outcomes showed significant difference. 
Older patients had worse clinical outcome at discharge (mRS <80: 2±2; 
⩾80: 3±2).
Conclusions: In this cohort, in-hospital acute stroke management did 
not differ in older adults. However, fewer patients received recanalising 
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Stroke Unit, Cesena, Italy, 4Imperial College London, Neuroradiology, London, 
United Kingdom

Background and aims: To compare safety, clinical outcomes, and base-
line characteristics among patients with atrial fibrillation (AF) and without 
AF who underwent mechanical thrombectomy (MT) for acute ischemic 
stroke due to anterior circulation large vessel occlusion (LVO).
Methods: This observational, prospective, single-center study included 
consecutive patients with acute LVO ischemic stroke of the anterior circula-
tion. Demographic, neuro-imaging and clinical data were compared between 
patients with AF and their counterparts without AF. Study outcomes were 
functional dependence (mRS >2) and mortality at 90 days, rate of immedi-
ate complications. Univariate regression analyses were performed to identify 
predictors of predefined outcomes and multivariate logistic regression analy-
sis was performed to identify independent predictors.
Results: Overall, 573 patients were included (250 AF group vs 323 no 
AF group). People in AF group were older, higher CHADSVASC score, 
and more frequently on oral anticoagulant on admission (33 vs 4%, 
p<0.001). Rates of immediate complications and mortality were similar 
between the two groups while patients without AF had a better rate of 
functional independence (43 vs 33%, p=.015). The result of the multi-
variate logistic regression analysis showed that age (odds ratio [OR], 
1.03; 95% CI, 1.01–1.05; P=0.0001), ASPECT score ([OR], 0.74; 95% CI, 
0.42–1.22; P<0.0001) and TICI ⩾2b ([OR], 0.31; 95% CI, 0.16–0.63; 
P=0.0001) were independent predictors of functional dependence. AF 
was not independently associated with a non-favorable post-interven-
tion outcome.
Conclusions: Our analysis did not show that patients with AF experi-
ence worse outcomes following mechanical thrombectomy for acute 
ischemic stroke.
Disclosure of interest: No
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RELEVANCE OF NIHSS SUBITEMS FOR 
BEST REVASCULARIZATION THERAPY IN 
MINOR STROKE PATIENTS WITH LARGE 
VESSEL OCCLUSION: AN OBSERVATIONAL 
MULTICENTRIC STUDY
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Thrombus perviousness in acute ischemic middle 
cerebral artery stroke

Pablo Iriarte1, Santiago Trillo Senin*1, Marta Domínguez Gallego1, 
Paula Paños1, Celia Romero del Rincón1, Alba Somovilla1,  
Carmen Ramos1, Elisa de la Fuente Sanz1, Carlos Molina2,  
Juan Vega2, Alvaro Ximénez-Carrillo1, Jose Vivancos1

1Hospital de la Princesa, Neurology, Madrid, Spain, 2Hospital de la Princesa, 
Radiology, Madrid, Spain

Background and aims: Thrombus Perviousness to contrast (TP) is a 
factor that can be associated with better results with reperfusion treat-
ments in stroke with large vessel occlusion (LVO). The aim of our study 
is to evaluate the clinical and analytical variables associated with TP and 
its association with mechanical thrombectomy(MT) in LVO.
Methods: A retrospective study with prospective data collection was 
performed. Patients with acute MCA LVO (Carotid T and M1 segment) 
admitted in our center between 01-01-2019 and 30-04-2022 who were 
treated with mechanical thombectomy were included. TP was calculated 
by obtaining the average Hounsfield Units(HU) from 3 spheres of 1mm 
in MCA hyperdensity in baseline CT and in angio-CT and performing 
the subtraction of both (considering significant perviousness if differ-
ence > 10HU).
Results: N=95; 48.4% women. Mean age was 72(SD=13.6). 25(26.3%) 
carotid T and 70(73.7%) MCA-M1 acute occlusions were treated. TP was 
>10HU in 63(66.3%) cases. Higher leukocyte count (p=0.006), higher 
platelet count(p=0.042) and higher serum creatinine levels(p=0.043) 
were significantly associated with an increase in TP. A non-significant 
trend was identified with hematocrit (p=0.06). High TP was associated 
with shorter procedure duration (mean 63min; SD=46min; p=0.017). No 
statistically significant association was found with functional outcome 
(modified Rankin scale) and mortality.
Conclusions: In our study TP was associated with blood form elements 
levels and altered renal function. Thrombi with higher TP could lead to 
lower technical difficulty of extraction in MT.
Disclosure of interest: No
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IMPACT OF ATRIAL FIBRILLATION ON THE 
OUTCOMES OF PATIENTS UNDERGOING 
ENDOVASCULAR THROMBECTOMY. 
ANALYSIS FROM THE IMPERIAL COLLEGE 
THROMBECTOMY REGISTRY
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Methods: We retrospectively analyzed 339 patients with a first anterior 
hemispheric ischemic stroke consecutively treated with ET. CC was eval-
uated on angio-TC performed before ET and classified following Tahn et 
al. classification. HT was classified following ECASS II criteria on cranial 
CT performed at 24 h and considered symptomatic (sHT) when associ-
ated with an increase ⩾4 points in the NIHSS. Successful recanalization 
was considered when TICI2b,2c or 3 post-ET was achieved.
Results: HT after ET occurred in 124 (36.6%) patients and was sympto-
matic in 10 (2.9%). HT was more frequent in the group of patients with 
poor CC and successful recanalization (p=0.002). This group was also 
more likely to have sHT (p=0.014). In the logistic regression analysis, poor 
CC associated with successful recanalization is an independent predictor 
of HT (OR 1.783;95%IC, 1.041-3.054), that is even more powerful for the 
prediction of sHT (OR 4,787;95%IC, 1.015-22.578).
Conclusions: Our study confirms that poor baseline collaterals is an 
independent predictor of sHT after endovascular treatment, especially in 
those patients with successful recanalization. This information could be of 
value for the selection of patients to be treated.
Disclosure of interest: No
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Early loading dose of dual antiplatelet treatment 
in acute ischemic stroke associated with tandem 
lesions

Paolo Candelaresi*1, Emanuele Spina2, Antonio De Mase2, 
Giovanna Servillo2, Stefano Barbato2, Giuseppe Leone3, 
Massimo Muto3, Flavio Giordano3, Gianluigi Guarnieri3, 
Antonio DI Donna3, Valentina Opancina3, Mario Muto3, 
Vincenzo Andreone2

1AORN Antonio Cardarelli, Neurology and Stroke Unit, Naples, Italy, 1AORN 
Antonio Cardarelli, Neurology and Stroke Unit, Naples, Italy, 3AORN Antonio 
Cardarelli, Diagnostic and Interventional Neuroradiology, Naples, Italy

Background and aims: Antiplatelet treatment in patients with tandem 
lesions treated with intravenous thrombolysis (IVT) and endovascular 
thrombectomy (EVT) with acute stenting is challenging as a careful bal-
ance between hemorrhagic risks and stent thrombosis is needed. In this 
study, we aim to investigate the effects of early (within 12 hours) loading 
dose of Aspirin and Clopidogrel after IVT and EVT including acute 
stenting.
Methods: A retrospective analysis from a single high-volume center was 
performed. The main outcome was occurrence of brain parenchymal 
hematoma. Secondary outcomes included the rate of stent thrombosis, 
mortality and functional independence, at 90 days.
Results: The study included 71 patients. For primary outcome, we did 
not find any significant difference in the rate of parenchymal hematoma 
type 1 and 2 in patients receiving Clopidogrel within 12 hours, between 
12-24 hours, and beyond 24 hours from IVT (4.4% versus 8.3% versus 
13.8%; p-value NS), confirmed in the ordinal logistic regression (p-value 
for the model: 0.48; p-value for clopidogrel timing: 0.58; p-value for clopi-
dogrel dosing: 0.27; p-value for each interaction: NS).
Stent occlusion occurred less frequently in patients treated with a loading 
dose within 12 hours (0% versus 8.5%, p NS). The rate of mortality and 
independence did not differ.
Conclusions: Administration of a loading dose of Aspirin and Clopidogrel 
within 12 hours from IVT in patients with tandem lesions treated with 
EVT and acute stenting is safe in terms of hemorrhagic transformation 

Neurosciences, Neurology Department, Grenoble, France, 12St. Gallen 
Kantonsspital, Department of Neuroradiology, St. Gallen, Switzerland

Background and aims: The best management of acute ischemic stroke 
patients with a minor stroke and large vessel occlusion has not yet been 
determined. Specific clinical and radiological data may help to select 
patients who benefit from Endovascular Therapy (EVT). We aimed to 
evaluate the relevance of NIHSS subitems for predicting potential benefit 
of EVT after intravenous thrombolysis (IVT) versus IVT alone.
Methods: We extracted data from consecutive patients with M1 or 
proximal M2 MCA occlusion and admission NIHSS scores of 0-5 treated 
with IVT+/-EVT between May 2005 and March 2021 from nine prospec-
tively-constructed stroke registries from seven French and two Swiss 
comprehensive stroke centers.
We performed adjusted interaction analyses between admission NIHSS 
subitems and revascularization modality for two primary outcomes at 3 
months: non-excellent functional outcome (mRS 2-6) and difference in 
NIHSS between 3 months and admission.
Results: Of the 533 patients included (median age 68.2 years, IQR59.2-
79, 46% women, median admission NIHSS 3, IQR2-4), 136 (25.5%) 
patients initially received bridging therapy and 397 (74.5%) IVT alone. 
Adjusted interaction analysis revealed that only the admission NIHSS 
facial palsy subitem less frequently predicted non-excellent outcome  
in patients treated by IVT alone versus bridging therapy (OR=0.47, 
95%CI=0.24-0.91, p=0.013). Regarding NIHSS-difference at 3 months, 
no single subitems interacted with the type of revascularization 
therapy.
Conclusions: This retrospective multicenter analysis found that NIHSS 
subitems at admission had little value in predicting patients who might 
benefit from bridging therapy as opposed to IVT alone. Radiological vari-
ables may be more suitable for identifying EVT responders.
Disclosure of interest: No
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COLLATERAL CIRCULATION AS 
A PREDICTOR OF SYMPTOMATIC 
HEMORRHAGIC TRANSFORMATION 
AFTER SUCCESSFUL RECANALIZATION IN 
PATIENTS UNDERGOING MECHANICAL 
THROMBECTOMY

Lucía Naya Rios*1, Alexia Roel Garcia1,  
Sabela Cajaraville Martinez1, Maria Jose Feal Painceiras1, 
Dolores Fernández Couto1,1, Lucia García1, Maria Lopez1,1, 
María Forteza1,2, Andrés Da Silva2, Juan Manuel Sánchez3,  
Mar Castellanos1

1A Coruña University Hospital and Biomedical Research Institute, Neurology, 
A Coruña, Spain, 2A Coruña Biomedical Research Institute, Neurology, A 
Coruña, Spain, 3University of Girona, Analytical Chemistry, Girona, Spain

Background and aims: It has been reported that in patients with poor 
collateral circulation (CC), successful recanalization after mechanical 
thrombectomy (MT) may increase the risk of hemorrhagic transformation 
(HT). However, few data have been published to confirm this association. 
In this study, we wanted to analyze the effect of of CC on the develop-
ment of HT and whether this effect was dependent on the recanalization 
degree.
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when indicated. While many studies focused on pre-hospital and in-hos-
pital pathways, only few analyzed the association between groin to reca-
nalization (GTR) time and outcome.
We aimed to explore the impact of GTR time on functional outcome in 
patients undergoing EVT.
Methods: All patients with anterior circulation stroke treated with EVT 
at our center in 2020 and 2021 were included. The cohort was divided 
into two groups, according to GTR time shorter or longer than 30 min-
utes. Regression analysis assessed the association between GTR time and 
3-months outcome, defined as modified Rankin Scale 0-2. ANOVA for 
repeated measures was performed to assess early neurological improve-
ment, setting NIHSS as dependent variable.
Results: The study included 326 patients. The groups had similar baseline 
characteristics. Regression analysis showed shorter GTR time is an inde-
pendent predictor of favorable outcome (OR 2.19 [1.19-4.05]). Onset 
NIHSS and ASPECT scores were also found to be independently associ-
ated with outcome. Repeated measures ANOVA confirmed greater early 
neurological improvement in the shorter GTR time group.
Conclusions: Our study showed a significant association between GTR 
time and outcome in patients undergoing EVT, emphasizing procedural 
time as a key prognostic factor. This may implicate that acute stroke 
patients should be managed in high-volume centers of expertise. 
Moreover, the findings of our study may raise the issue of developing 
alternative or “rescue” strategies for complicated procedures.
Disclosure of interest: No
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Safety of combined intravenous thrombolysis 
and endovascular therapy for late-window acute 
ischemic stroke
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Radiology, Radiation Oncology, Boston, United States, 6Boston Chobanian & 
Avedisian School of Medicine, Radiology, Radiation Oncology, Boston, United 
States, 7University of Pittsburgh Medical Center, Neurology, Pittsburgh, United 
States, 8Helsinki University Hospital, Neurology, Helsinki, Finland, 9University 
of Helsinki, Neurology, Helsinki, Finland, 10Klinikum Ludwigshafen, Neurology, 

and effective in preventing stent thrombosis. A randomized-controlled 
trial in this high-risk population is needed.
Disclosure of interest: No
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The acute effects of remote ischaemic conditioning 
on cerebral perfusion in healthy subjects

Beth Moyle1, Nik Kudiersky2, Tom Maden-Wilkinson2, 
Sheharyar Baig1, Arshad Majid1, Ali Ali*1,3

1University of Sheffield Medical School, Neurosciences, Sheffield, United 
Kingdom, 2Sheffield Hallam University, Advanced Wellbeing research Centre, 
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Trust, Stroke, Sheffield, United Kingdom

Background and aims: Severe reductions in cerebral blood flow (CBF) 
lead to neuronal cell death in ischaemic stroke. Remote ischaemic condi-
tioning (RIC) is being studied in acute studies of ischaemic stroke how-
ever no studies have investigated the acute effects of RIC on CBF in 
humans.
Methods: Healthy volunteers underwent baseline MRI and then received 
RIC applied to the right arm using an MRI compatible sphygmomanome-
ter. Five mins inflation (200 mmHg) was followed by 5 mins relaxation, 4 
cycles total, before repeat MRI. Cross sectional flow through both carotid 
arteries provided mean CBF velocities (CBFv, cm3/sec). Arterial spin 
labelling was mapped with T2 cross sectional images to provide cerebral 
tissue perfusion (cm3/min) in 7 hemispheric regions of interest (ROI) 
using nordicICE v4.2.0. Pre and post changes in MRI parameters were 
compared using Mann-Whitney U tests (significance p<0.05).
Results: Eight volunteers, mean (SD) age 45 years (9.9) participated. 
Mean CBFv in the left ICA reduced significantly (-9.2%) following RIC 
(26.8 vs 24.2 cm3/sec; p=0.001) compared to right ICA CBFv (29.3 vs 
28.7; p=0.399). Changes in overall hemispheric CBF did not reach statisti-
cal significance, however mean left hemispheric CBF (cumulative of 7 
ROIs) appeared to increase by 6.7% (198.8 cm3/min vs 213.7; p= 0.12) 
and right hemispheric CBF by 2.2% (210.7 vs 215.2; p=0.499).
Conclusions: RIC appears to result in acute changes to CBFv at the level 
of the ICA that may lead to meaningful
changes in hemispheric CBF. This may be mediated by vasodilatory 
changes in the cerebral blood vessels.
Disclosure of interest: No
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Groin to recanalization time: an overlooked 
independent predictor of outcome in acute 
ischemic stroke. Is it time for new solutions?
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Background and aims: Endovascular thrombectomy (EVT) is the 
standard of care for selected patients with acute ischemic stroke (AIS) 
and large vessel occlusion, associated with intravenous thrombolysis, 
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(IPTW) modelling adjusted for clinical and imaging confounders (age, 
baseline mRS, NIHSS, ASPECTS, transfer status, imaging modality, occlu-
sion site, time last known well to treatment) to compare functional out-
come, symptomatic intracranial haemorrhage (sICH) rates and mortality 
rates between EVT patients with and without IVT bridging.
Results: We included 2749 patients, of whom 549 received bridging IVT. 
Median time to EVT was 560 (IQR 432 -791) minutes in the bridging 
group and 724 (IQR 544 -912) minutes in the direct EVT group. Patients 
with IVT bridging had less premorbid disability, less atrial fibrillation, 
higher rates of witnessed stroke onset, higher transfer rates, and shorter 
LKW-presentation or LKW-EVT time intervals (Table 1). There was no 
difference with regards to functional outcome, sICH rates or mortality 
between the treatment groups (Table 2).
Conclusions: In this retrospective analysis bridging IVT in LVO acute 
ischemic stroke treated with EVT between 6 and 24h after LKW was not 
associated with differences in functional outcome or safety risks.

Disclosure of interest: No
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THE EFFECT OF INADVERTENT 
HYPOTHERMIA AFTER MECHANICAL 
THROMBECTOMY IN PATIENTS WITH LARGE 
VESSEL OCCLUSION STROKE
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1University Medicine Göttingen, Neurology, Göttingen, Germany, 2University 
Medicine Göttingen, Department of Medical Statistics, Göttingen,  
Germany, 3University Medicine Göttingen, Department of Neuroradiology, 
Göttingen, Germany

Background and aims: Postinterventional hypothermia is a frequent 
complication in patients with large vessel occlusion strokes (LVOS) after 
mechanical thrombectomy (MT). This inadvertent hypothermia might 
potentially have neuroprotective, but also adverse effects on patients’ 
outcomes. We aimed to determine the rate of hypothermia in patients 
with LVOS receiving MT and its influence on functional outcome.
Methods: We performed a monocentric, retrospective study using a pro-
spectively derived databank including all LVOS patients receiving MT 
between 2011 and 2021. Predictive value of body temperature on ICU-
arrival and body temperature categories (hyperthermia (⩾38°C), normo-
thermia (36°C–37,9°C) and hypothermia (<36°C)) on functional outcome 
were analyzed using multivariable bayesian logistic regression models. 
Favorable outcome was defined as modified Rankin Scale (mRS) ⩽3.
Results: Of the 555 included LVOS-patients with MT (47.2% men, 
mean±SD age 72.7 ± 12.8 years), 5 (0.9%) were hyperthermic, 261 
(47%) normothermic and 289 (52.1%) hypothermic. The rate of hypo-
thermia was significantly higher in patients with unfavorable outcome 
after 90 days compared to in patients with favorable outcome (151 
(58.8%) vs. 105 (47%); p=0.016). Lower temperatures on ICU-admission 
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Background and aims: The safety and efficacy of bridging intravenous 
thrombolysis (IVT) for late-presenting acute ischemic stroke with large 
vessel occlusion (LVO) treated with endovascular therapy (EVT) is 
unknown.
Methods: We included patients with anterior circulation LVO treated 
with EVT 6-24 hours after last known well (LKW) from the multicentre, 
retrospective CT for Late EndovasculAr Reperfusion (CLEAR) study 
(NCT04096248). We used inverse probability of treatment weighting 
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Background and aims: During the COVID-19 pandemic, the 
PHOTONIC (Prehospital triage for suspected stroke patients) Study took 
place in London and East Kent. Building on the learning and experience 
from this Study, and following a successful bid to NHS England for funding, 
Pre-Hospital Stroke Video Triage (PVT) has been implemented in North 
Cambridgeshire.
The aim of this project is to: Develop strong “one-team” co-operative 
network within pre-hospital and hospital emergency care services.
Improve door-to-imaging, door-to-needle and door-to-Hyper-Acute 
Stroke Unit times.
Enhance the assessment for patients presenting with neurological symp-
toms, and improve patients getting to the right treatment destination 
first time.
Create a TIA pathway for patients following video assessment.
Methods: We developed and implemented a pathway for pre-hospital 
stroke video triage August 2022.
Results: Following a brief video assessment using FaceTime, the crew 
will then be directed to convey to Acute Stroke Centre, Emergency 
Departments or to follow TIA Pathway.
32 patients were triaged; 10 diverted from ASC/HASU, 20 directed 
straight to CT scanner and 2 patients followed TIA pathway. Early results 
show a significant reduction in door-to-imaging times (22 minutes down 
to 2 minutes) and door-to-needle times (55 minutes down to 15 minutes). 
There was very positive feedback from patients, ambulance crews and 
emergency stroke team. A full evaluation will take place in May 2023.
Conclusions: Pre-hospital video stroke video triage pathway is an effi-
cient tool significantly improving quality of pre-hospital and hospital 
emergency stroke care. There is potential for further development.
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STROKE MANAGEMENT IN GEORGIA- RED 
FLAGS

Mariam Kekenadze1, Maia Beridze1, Shorena Vashadze*2
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Background and aims: Low-income and middle-income countries suf-
fer a higher burden of strokes than high-income countries. The implemen-
tation of stroke care in developing countries faces many challenges 
despite global stroke policies and guidelines. We have evaluated stroke 
care in 13 major hospitals across Georgia and its limitations.
Methods: We have developed a questionnaire, containing 15 open-
ended questions and let the Neurologist answer them, Questions regard-
ing acute stroke care, thrombolysis, thrombectomy, use of DAPT in minor 
stroke/TIA, evaluating risk factors, use of “Nootropic agents”, screening 
for dysphagia, availability of stroke nurse, using NIHSS scale, etc. Regional 
hospitals were included.
Results: We have investigated red flags in Georgian acute stroke care, 
those were lack of thrombectomy cases, lack of thrombolysis cases, 
underusing DAPT in acute stroke, and overusing non-protocol-based 
medications, regions more severely affected.

predicted unfavorable outcome at discharge (mRS>3: OR 0.68, 95%CI, 
0.52-0.89, p=0.004 and NIHSS: OR 0.92, 0.87-0.98, p=0.005) and after 90 
days (mRS>3: OR 0.80, 0.64-1.01, p=0.063). Similar results were found 
for the categorical analysis.
Conclusions: More than half of the LVOS-patients with MT in this 
cohort were hypothermic on ICU admission. Hypothermia was an inde-
pendent predictor of unfavorable functional outcome. Our findings war-
rant a prospective trial investigating active warming during MT.
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DEVELOPMENT OF A STANDARDISED 
NEUROLOGICAL OBSERVATION 
SCHEDULE (SNOBSS) TO DETECT EARLY 
NEUROLOGICAL DETERIORATION (END) 
AFTER ACUTE STROKE

Alison McLoughlin*1, Caroline Watkins2, Philippa Olive2,  
Chris Price3, Catherine Elizabeth Lightbody2

1University of Central Lancashire, Applied Health Research hub (AHRh), 
Preston, United Kingdom, 2University of Central Lancashire, School Of Nursing, 
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Background and aims: Early neurological deterioration (END) is 
poorly defined but is a common clinically significant complication that 
affects outcome after stroke. We aimed to develop a Standardised 
Neurological OBservation Schedule for Stroke (SNOBSS) that can feasi-
bly identify change in a patient’s neurological status.
Methods: Findings from a series of reviews around the content and prop-
erties of stroke scales, a UK wide survey of monitoring practice (n=125) 
and interviews with clinical practitioners (n=23) regarding neurological 
assessment and monitoring practice were presented to and discussed by an 
expert group and informed the design of SNOBSS. The usefulness of items 
previously used to assess neurological status were considered. Through 
highlighting and discussing disagreements, gaining consensus on the items to 
be included and the way to assess them, and then considering how to apply 
them, the SNOBSS and associated decision flowchart was established.
Results: The resultant SNOBSS is a simple grading system including 5 
items (Level of Consciousness, Communication, Gaze, Facial Paresis, 
Motor Power), assessment criteria, and accompanying advice to encour-
age standardised application. Rather than assigning points to symptoms, a 
response is triggered when changes in items are likely to indicate a mean-
ingful deterioration. Flexibility on assessment timing and escalation is 
allowed within the decision flowchart based on specialist local assessment 
and what could potentially be done if END noted.
Conclusions: Key components of neurological monitoring to inform 
clinical pathways and further research were agreed. The development of 
the SNOBSS represents a move towards more consistent and stroke spe-
cific monitoring to identify END.
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PRE-HOSPITAL STROKE VIDEO TRIAGE IN 
NORTH CAMBRIDGESHIRE, UNITED KINGDOM
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were associated with FT. A predictive model was created with an AUC of 
0.64817 and a specificity of 93.9
Conclusions: In summary, this study provides valuable information on 
the frequency and impact of interhospital FT for MT in a telestroke 
network. The incorporation of predictive models such as the one pro-
posed, or even increasing their accuracy with neuroimaging data, could 
be useful measures to improve the efficiency and quality of care in 
stroke networks.
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Influence of susceptibility vessel sign on 
intravenous alteplase in stroke patients treated 
with thrombectomy; A post-hoc analysis of the 
SWIFT-DIRECT trial
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12Hospital Vall d’Heborn, Hospital Vall d’Heborn, Barcelona, Spain, 13CHU 
Caen Normandie, INSERM U1237, University Caen Normandie, 
Neuroradiology Department, Caen, France, 14University Hospital RWTH 
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University Hospital, and University of Bern, Institute for Diagnostic and 
Interventional Neuroradiology, Bern, Switzerland, 17University Hospital of 
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Background and aims: The susceptibility vessel sign (SVS) on baseline 
MRI in stroke patients was associated with better radiological and clinical 
outcome after thrombectomy (MT) and poorer outcome after intrave-
nous alteplase (IVT). This study aimed to investigate whether SVS modi-
fies the treatment effect of adding IVT to MT versus MT in patients with 
large-vessel occlusion.
Methods: This study is a post-hoc analysis of the multicenter rand-
omized trial SWIFT-DIRECT, which aimed to compare whether MT was 
not non-inferior to IVT+MT between November 2017 and May 2021. 
Participants with core-lab adjudicated SVS status available and completed 
MT procedure were included. The treatment effect was assessed on post-
interventional successful reperfusion (expanded treatment in cerebral 
ischemia [eTICI] of 2b-3), pre-interventional reperfusion (defined as 
eTICI 2a-3) and modified Rankin scale (mRS) at 90 days using adjusted 
multivariable logistic regression.

Conclusions: Strategies should be developed, such as training health 
professionals to implement protocol-driven care, focusing on regional 
efforts in particular.
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DESCRIPTIVE ANALYSIS OF FUTILE INTER-
HOSPITAL TRANSFERS FOR MECHANICAL 
THROMBECTOMY IN A TELESTROKE 
NETWORK
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Background and aims: Within an extensive telestroke network, many 
inter-hospital transfers are performed. In some cases, these are futile (FT) 
since no clinical benefit is achieved for the patient. Our aim is to analyze 
the factors to predict and prevent these futile transfers.
Methods: A prospective study of patients transferred for thrombectomy 
(MT) in a stroke network was performed.
The network includes 30 centers for intravenous fibrinolysis with referral 
capacity to 6 thrombectomy nodes. Patients with ischemic stroke and 
large vessel occlusion were selected. Two groups were made according to 
whether MT was finally performed. The data were analyzed looking for 
the factors that determined the FT.
Results: 3,462 activations were received and 2,404 (69%) were ischemic 
stroke. 618 patients were eligible for MT, but in 194 (31.4%) the transfers 
were FT. The main reasons for FT were distal migration of the thrombus 
(6%), recanalization (24%) and improvement of NIHSS (22%). There were 
no differences in baseline characteristics. A low NIHSS score (10 vs 12, 
p=0.006) and the use of fibrinolysis treatment (50% vs 37%, p=0.003) 
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Background and aims: Use of DOACs within 48h represents a con-
traindication for intravenous thrombolysis (IVT) in acute ischaemic 
stroke. ESO guidelines suggest IVT if anti-Xa (AFXa) activity is < 0.5 x 
10E3 IU/L in otherwise eligible patients. Heparin (LMWH/UFH) AFXa 
methods might correspond to drug concentrations above the suggested 
30-50 µg/L using quantitative apixaban/rivaroxaban calibrated AFXa 
methods. We aimed to investigate the feasibility of the implementation of 
IVT in patients with low drug concentrations and see if AFXa activity can 
replace drug-calibrated apixaban/rivaroxaban AFXa methods.
Methods: From September 2021 to September 2022, physicians attend-
ing suspected stroke patients were able to order apixaban/rivaroxaban 
and Heparin (LMWH/UFH) AFXa for patients using either drug. Patients 
with symptoms of < 4.5 hours duration and drug concentration < 25 
µg/L where considered for IVT
Results: Of 148 patients, mean age 81, 84% used apixaban. Twelve 
patients had drug concentration AFXa < 25 µg/L, of these four received 
IVT. Twenty patients had AFXa activity < 0.5 x 10E3 IU/L. Using linear 
regression analysis of the samples with apixaban concentration ⩽ 100 
µg/L the cut-off for LMWH/UFH AFXa corresponding to 25 µg/L and 50 
µg/L were found to be 0.13 and 0.27 10E3 IU/L, respectively.
Conclusions: The implementation of apixaban and rivaroxaban meas-
urement was feasible, with adequate response time, and led to four more 
IVT treated strokes. AFXa activity can replace the drug-specific apixaban/
rivaroxaban AFXa methods, but the safety of IVT at the proposed anti-Xa 
activity cut-off < 0.5 x 10E3 IU/L needs to be further investigated.
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ONE-YEAR CLINICAL OUTCOMES AFTER 
INTRAVENOUS RECOMBINANT TISSUE 
PLASMINOGEN ACTIVATOR IN CHINESE 
PATIENTS WITH ACUTE ISCHAEMIC 
STROKE: A REAL-WORLD MULTICENTER 
RETROSPECTIVE COHORT STUDY

Wansi Zhong*1, Xiaoxian Gong1, Yuhui Huang1,2,  
Haidi Jin1, Zhicai Chen1, Yi Chen1, Shenqiang Yan1, Haitao Hu1, 
Changzheng Yuan1,2, Min Lou1
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Background and aims: Evidence of the one-year clinical outcomes for 
IV recombinant tissue plasminogen activator (rt-PA) treatment in Chinese 
patients with acute ischaemic stroke (AIS) is limited. This retrospective 
cohort study evaluated the one-year mortality and functional outcomes 
associated with IV rt-PA among Chinese AIS patients in real-world setting 
(Clinicaltrials.gov identifier: NCT05395338).
Methods: We analysed the data of AIS adult patients who arrived at 
hospital within 4.5 hours of symptom onset and were registered in the 
Zhejiang Stroke Quality Control Centre registry between January 2017 
and March 2020. IV rt-PA-treated patients were propensity score-
matched (1:1) by baseline characteristics with non-reperfusion patients. 
Primary outcome was one-year all-cause mortality analysed using Kaplan–
Meier curves and Cox regression. Secondary outcomes included one-year 
functional outcomes analysed using conditional logistic regression.

Results: From the initial 408 trial participants, 199 were included in this 
secondary analysis (104 received IVT+MT [52%]). SVS was present in 
91% of the included participants (n=182) undergoing MRI. There was no 
treatment effect heterogeneity regarding the clinical effect of IVT+MT 
versus MT with strata of SVS.
In the SVS+ group, IVT favoured pre-interventional reperfusion, while it 
did not in patients without SVS (p for interaction 0.029).
Conclusions: The presence of SVS does not seem to modify the clinical 
effect of allocation to IVT+MT versus MT. While, IVT may particularly 
favour pre-interventional reperfusion in patients with SVS, we cannot rec-
ommend using SVS for informing decisions in favor or against IVT before MT.
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LT3001, A NEW SYNTHETIC MOLECULE 
FOR STROKE TREATMENT, INCREASES 
FIBRINOLYSIS BY BRIDGING PLASMIN(OGEN) 
ONTO FIBRIN CLOT

Sheng-Wen Yeh1, I-Chun Chen*1

1Lumosa Therapeutics, Preclinical research, Taipei, Taiwan

Background and aims: LT3001, a new molecular entity developed for 
stroke treatment, is composed of a synthetic peptide and a free radical 
scavenger. Its activity on restoring occluded blood flow has been demon-
strated on several animal models without increasing risk of hemorrhage. 
For investigating its potent thrombolysis mechanism, the interaction 
between LT3001 and fibrinogen/plasminogen were assessed using the sur-
face plasmon resonance. An in vitro fibrinolysis assay was setup to deduce 
the lytic mechanism.
Methods: The fibrin clot, which was composed of purified human fibrin-
ogen and washed RBCs, formed on stainless-steel coil spring by induced 
with thrombin and Ca2+, was incubated in a channel and then flowed with 
LT3001 (or its metabolites) solution in the present or absence of plasmi-
nogen for an hour. After flushing with saline to remove unbound sub-
stance, the clot was flowed with tPA solution for another hour. The 
weight loss of the fibrin clot was measured by an analytical balance.
Results: The weight reduction of fibrin clot was increased dose-depend-
ently when clot was treated with LT3001. Reduce of clot weight was 
higher in groups treating LT3001 in present of plasminogen than groups in 
absence of plasminogen. Detail molecular mechanism was further eluci-
dated using different metabolites.
Conclusions: LT3001 induced fibrinolysis by enhancing the bridging of 
plasmin(ogen) onto fibrin clot, instead of directly enhancing tPA activity. 
The results further support the phenomenon of less bleeding risk 
observed in the animal models and clinical trials.
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THE FEASIBILITY OF APIXABAN AND 
RIVAROXABAN MEASUREMENTS IN THE 
EMERGENCY DEPARTMENT FOR SUSPECTED 
STROKE
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Results: Twenty-nine patients with anterior circulation occlusion under-
went two multimodal studies, median time between CTPs was 167[142-
189]min. Sixteen (55.2%) patients received IVT in the primary stroke 
center, 14(48.3%) received EVT. Reperfusion occurred in 3(10.3%) cases, 
migration to distal segments in 5(17.2%). Among the 21 patients without 
changes in the occlusion location, CTP volumes remained stable 
(Tmax>6s 60[41-141]ml vs 69[41-177], p=0.24; Tmax>10s 19[8-91] vs 
21[0-87], p=0.19; CBF30 2[0-52] vs 0[0-42], p=0.92). Volumes tended to 
decrease with IVT, but a modest increase occurred in patients that did 
not receive IVT (Tmax>6s -14[-25,+20]ml vs +22[-8,+42], p=0.11; 
Tmax>10s -8[-13,+22] vs +9[+4,+37], p=0.14; CBF<30% 0[-5,0] vs 
0[0,+4], p=0.32) (figure).
Conclusions: In acute stroke patients with a LVO, no substantial changes 
are expected in CTP volumes in the abscence of recanalization. However, 
patients that receive IVT tend to present reduced hypoperfusion volumes 
as compared with patients that do not receive IVT.
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The Pivotal Role of Timing of Intravenous 
Thrombolysis Bridging Treatment prior to 
Endovascular Thrombectomy
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Background and aims: The role of intravenous-thrombolysis (IVT) as 
bridging treatment prior to endovascular thrombectomy (EVT) is under 
debate and better patient selection is needed. As the efficacy and safety 
of IVT diminish with time, we aimed to examine the impact of bridging 
treatment within different time frames from symptom onset.
Methods: Data was extracted from ongoing prospective EVT registries 
in two large tertiary centers. The current study included IVT eligible 
patients with onset-to-door (OTD)<4 hours. We examined the efficacy 
and safely of bridging treatment through comparison of the IVT+EVT 
group with the Direct-EVT group by different time frames.
Results: 408 patients (age 71.1±14.6, 50.6% males) were included, 
among them 195 received IVT+EVT and 213 underwent direct-EVT. 
Both groups had similar characteristics. In the IVT+EVT group only, 

Results: Of 12551 eligible patients, 3247 IV rt-PA-treated patients  
were matched against 3247 non-reperfusion patients. One-year all-cause 
mortality was similar between IV rt-PA versus non-reperfusion (11.1% 
versus 12.2%; HR, 0.90, 95% CI, 0.78–1.05, P=0.183) (Figure). A greater 
proportion of patients treated with IV rt-PA versus non-reperfusion 
cohort were reported with favourable outcomes (mRS 0–1: 59.5% versus 
54.6%; OR, 1.23, 95% CI, 1.11–1.36) or functional independence (mRS 
0–2: 70.9% versus 66.4%; OR, 1.25, 95% CI, 1.12–1.39), and a smaller 
proportion reported poor outcomes (mRS 5–6: 15.9% versus 20.3%; OR, 
0.73, 95% CI, 0.64–0.83)(all P<0.001).
Conclusions: In routine practice, IV rt-PA treatment in Chinese AIS 
patients eligible for thrombolysis was associated with improved one-year 
functional outcomes despite similar mortality.
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IV-THROMBOLYSIS IMPROVES PERFUSION 
PROFILES IN PATIENTS WITH ANTERIOR 
CIRCULATION OCCLUSION REGARDLESS OF 
RECANALIZATION
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Background and aims: Recent publications suggest a positive added 
effect of iv-thrombolysis (IVT) in patients that undergo endovascular treat-
ment (EVT). Thrombolytics might have a beneficial impact on microcircula-
tion beyond recanalization. We aim to analyze the potential impact of IVT 
in patients who underwent a repeated CTP after interhospital transfer.
Methods: We retrospectively screened 129 patients transferred to our 
hospital from a primary stroke center from June 2021 to December 2022. 
We collected clinical and radiological data of patients that underwent 
CTP at both centers, which were analyzed with Rapid software. A neuro-
interventionalist assessed the occlusion location in CTA.
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UK and lower income countries to reduce the costs associated with 
thrombolytic treatment.
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INTRAVENOUS THROMBOLYSIS IN ACUTE 
ISCHAEMIC STROKE TWO YEARS INTO THE 
COVID-19 PANDEMIC: A RETROSPECTIVE 
STUDY
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Background and aims: Worldwide, changes of intravenous thrombolysis 
(IVT) treatment in acute ischaemic stroke during the COVID-19 pandemic 
have been reported. We examined the differences in the provision of IVT in 
acute ischaemic stroke, two years into the COVID 19 pandemic.
Methods: Data was compared between March 1, 2018 to Feb 28, 2020 
(Pre-COVID-19 period) and March 1, 2020 to Feb 28, 2022 (COVID-19 
period). Data collected include patients’ demographics, IVT rates, and 
patient outcomes.
Results: There was a small increase of acute ischaemic stroke patient 
admissions during the COVID-19 period (Pre-COVID-19 n=1041, vs 
COVID-19 n=1087,). Yet, fewer stroke patients received IVT (19.2% vs 
13.9%, p<0.001), and more stroke mimics thrombolysed (8.3% vs 15.6%, 
p=0.021) during this period. In the cohort of thrombolysed patients, dur-
ing the COVID-19 period, there was a significant delay of hospital presen-
tation (Pre-COVID-19 = 86 minutes vs COVID-19 = 107 minutes, p = 
0.004); and delay of giving IVT (door to needle time: Pre-COVID-19 = 59 
minutes vs COVID-19 = 65 minutes, p = 0.002). Further, fewer patients 
had severe stroke symptoms (NIHSS = >15) (12.2% vs 4.8%, p=0.009) 
during the COVID-19 period. There was no significant difference in 
patients’ post thrombolysis outcome (post thrombolysis median National 
Institute of Health Stroke Scale (NIHSS) = 1, p=0.136; discharge modified 
Rankin Scale (mRS) = 1, p=0.647; and mortality p=0.655).
Conclusions: Although more acute stroke patients presented since 
COVID-19 started, there was a significant decline in the thrombolysis 
rates and significant delay in the administration of the IVT treatment.
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TENECTEPLASE VERSUS ALTEPLASE IN A 
THROMBOEMBOLIC STROKE MODEL: DOES IT 
MATCH WITH CLINICAL TRIALS RESULTS?
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longer OTD was associated with lower rates of favorable outcome 
(p=0.021) and higher rates of HT (p=0.001). In patients with OTD⩽2 
hours, IVT+EVT compared to Direct-EVT had higher rates of TICI 2b-3 
(86.2% versus 80.7%,p=0.038). In patients with OTD>2 hours, IVT+EVT 
had lower rates of favorable outcome (33.3% versus 56.9%,p=0.021), 
worse discharge-NIHSS (7[2-13] versus 3[1-8],p=0.024) and higher rates 
of HT (34.0% versus 8.5%,p<0.001).
Conclusions: In this study we found OTD times to have significant effect 
on the impact of IVT-bridging treatment. Our study shows that among 
patients with OTD<2 hours bridging treatment may be associated with 
higher rates of successful recanalization. In contrast, in patients with 
OTD>2 hours, bridging treatment was associated with worse outcome. 
Further time-sensitive randomized trials are needed.
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A COST-UTILITY ANALYSIS OF 
TENECTEPLASE IN THE TREATMENT OF 
ACUTE ISCHAEMIC STROKE IN THE UNITED 
KINGDOM

Samir Tariq1, Alistair Ovenell*1
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Background and aims: The burden of stroke is a growing concern, 
with annual costs projected to rise significantly worldwide. Alteplase is a 
treatment for acute ischemic strokes (AIS), but tenecteplase has been 
shown to have similar efficacy at a lower cost in recent literature. This is 
the first study aiming to determine whether tenecteplase is a cost-effec-
tive alternative to alteplase in the treatment of AIS by performing a cost-
utility analysis, from the perspective of the UK National Health Service.
Methods: Quality-adjusted life years (QALYs) were derived from the 
ATTEST trial and costs were sourced from 2021/22 NHS reference costs. 
A decision tree was constructed to evaluate the results based on out-
comes using modified Rankin Score (mRS) over a period of 90 days. 
Multiple one-way sensitivity analyses were performed considering varying 
costs, complications, and utilities.
Results: The analysis produced an incremental cost-effective ratio (ICER) 
of £77,651.53 per QALY. Although tenecteplase provided a slightly lower 
effectiveness compared to alteplase, it was also cheaper. Therefore, the 
ICER can be interpreted as a saving of £77,651.53 per QALY lost using 
tenecteplase over alteplase which is substantially higher than the National 
Institute for Health and Clinical Excellence (NICE) willingness-to-pay thresh-
old of £30,000 per QALY. Sensitivity analyses proved ICER robustness.
Conclusions: It is therefore cost-effective to favour tenecteplase over 
alteplase despite its marginally lower clinical effectiveness in the treat-
ment for AIS. This study may have implications for clinical practice in the 
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Background and aims: Intravenous thrombolysis (IVT) in acute 
ischemic stroke (AIS) complicated by intracranial haemorrhage (ICH), is 
associated with worse outcomes. We aimed to identify factors that were 
associated with ICH in patients treated with IVT.
Methods: Data from AcT (Alteplase compared to Tenecteplase) ran-
domised, open-labelled, non-inferiority trial were analysed. Univariate 
analysis of baseline variables was conducted in groups with any ICH, 
symptomatic ICH (sICH), and parenchymal ICH (PH-1, PH-2 from 
Heidelberg criteria). Multivariable logistic regression was used to identify 
factors associated with any ICH, sICH and parenchymal ICH. A subgroup 
analysis was attempted for participants with visible occlusion in the ante-
rior circulation.
Results: Any ICH was seen in 312 (19.8%), parenchymal ICH in 101 
(6.4%), and sICH in 51 (3.2%) of the 1577 study participants. Any ICH 
was independently associated with baseline stroke severity (OR 1.03, 
1.01 – 1.06), occlusion site (Terminal ICA: OR 3.52, 2.05 – 6.04; M1MCA: 
OR 2.93, 1.84 – 4.86; M2MCA: OR 3.81, 2.66 – 5.77), and baseline 
intracranial atherosclerotic disease (ICAD) (OR 0.55, 0.38 – 0.77) on CT 
angiography (CTA) (Table 1). Parenchymal ICH was independently asso-
ciated with baseline stroke severity (OR 1.08, 1.03 – 2.26) and ICAD 
(OR 0.55, 0.38 – 0.77). Symptomatic ICH was independently associated 
with baseline stroke severity (OR 1.06, 1.02 – 1.10) and ICAD (OR 0.24, 
0.07 – 0.61). In participants with visible occlusion in the anterior circula-
tion, baseline ASPECTS and ICAD were independently associated with 
any ICH (Table 2).
Conclusions: Stroke severity, occlusion site and ICAD on CTA, all at 
baseline were associated with ICH post IVT.
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Background and aims: Recombinant human tissue plasminogen activa-
tor (rtPA) is the gold standard thrombolytic agent for treatment of acute 
ischemic stroke. Tenecteplase (TNK) is an optimized mutant of rtPA 
under clinical evaluation to replace rtPA. Published clinical trials reported 
no inferiority of TNK versus rtPA, with a simpler administration method, 
although the dose of TNK to be use is still debated. Our aim was to 
compare rtPA and TNK in a preclinical stroke model.
Methods: We performed a randomized, blind study to compare rtPA with 
TNK at the doses being currently tested in stroke patients (equivalent to 
0.25 and 0.4 mg/kg). Treatments were administered 20 minutes or 4 hours 
after inducing the thromboembolic occlusion of the middle cerebral artery 
in mice by in situ thrombin injection. Lesion volumes, angiographic scores, 
hemorrhagic transformations were evaluated using MRI and long-term 
recovery were evaluated using the corridor sensorimotor task.
Results: rtPA and the low dose of TNK reduced ischemic volumes and 
ameliorated functional deficits when administered early after stroke 
onset. TNK-treated mice showed less hemorrhagic transformations than 
rtPA-treated mice.
Conclusions: Altogether, this study is the first preclinical comparative 
evaluation of rtPA and TNK in a model of stroke. Our data are highly 
relevant with the current literature reporting clinical trials, suggesting 
that further preclinical studies using similar approaches could be relevant 
to optimize the design of clinical trial and to evaluate the potential risks 
for thrombolytics.
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Background and aims: The bedside presence of pharmacists in acute 
stroke management can help in assessment, dose verification, drug formu-
lation, and patient education. Some centers do not have pharmacists to 
staff the ED and assist with clinical decisions. The aim of this study is to 
determine the impact of a pharmacist in the coordination and administra-
tion of thrombolytics on door-to-needle (DTN) and outcomes.
Methods: This is a retrospective cohort study of patients who received 
IV thrombolytics, either tPA or TNK, in the ED January 1, 2021 through 
December 30, 2022. Patients were stratified into treatment teams with 
(P+) and without (P-) a pharmacist. The primary outcome was door-to-
needle (DTN) time. Secondary outcomes included any treatment proto-
col deviation, length of hospital stay, symptomatic and asymptomatic 
hemorrhagic transformation, and changes in neurological status as meas-
ured by the National Institutes of Health Stroke Scale (NIHSS).
Results: 336 patients met the inclusion criteria, 79 patients were 
included in the P+ arm and 257 patients were in the P- arm. Pharmacist 
presence was associated with significant improvement in DTN time 
(median 42 [IQR: 29-60] vs. 63 [IQR: 45-84] minutes; P <0.001). There 
was no significant difference in the rate of protocol deviation, length of 
hospital stay, symptomatic and asymptomatic hemorrhagic transforma-
tion, and neurological status changes as measured by the NIHSS.
Conclusions: In our experience, the inclusion of a bedside pharmacist in 
the stroke team during acute IV thrombolytic treatment leads to shorter 
door-to-needle time compared to treatment without pharmacist involve-
ment. Further prospective studies are needed.
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The utilization rate of Intravenous Thrombolysis 
in Asian Countries: A systematic review and 
meta-analysis
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Background and aims: Despite being used for over 20 years, IV throm-
bolysis coverage is still inadequate. Asia, which has the highest rate of 
acute ischemic stroke (AIS), currently lacks regional data on IV throm-
bolysis utilization. The purpose of this study was to provide more accu-
rate estimates of IV thrombolysis usage for AIS in Asia.
Methods: This study, which followed PRISMA guidelines, analyzed data 
from Asian studies on adult AIS patients receiving IV thrombolysis. Only 
original, peer-reviewed observational research articles from the Asian 
region published in English were eligible for inclusion. The studies had to 
include adult AIS patients, either anterior or posterior circulation and 
report overall rates of IV thrombolysis. The research was conducted by 
searching PubMed and Google, and excluded randomized controlled tri-
als, grey literature, and studies prior to 2010.
Results: Our analysis of 67 Asian studies revealed a 9.1% rate of IV 
thrombolysis. There was significant variation in thrombolysis rates across 
Asia, with 11.3% in HIC countries and 8.1% in LMICs, well below the 
American Stroke Association’s target of 50%. A subgroup analysis showed 
that higher thrombolysis rates were associated with HIC, Central and 
North Asia, private hospital ownership, hospitals with stroke protocols, 
countries with national stroke guidelines, and studies conducted after 
2015.
Conclusions: The rate of IV thrombolysis usage in the Asian region is 
alarmingly low. To rectify this, it is crucial to take steps such as decreasing 
delays in prehospital and hospital care, strengthening local infrastructure 
and staffing, and raising public awareness about stroke.
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Background and aims: The COVID-19 pandemic has called for solu-
tions to future events threatening limited ICU resources. A subgroup of 
post-thrombolytic patients may not require prolonged intensive monitor-
ing, alleviating some burden. Here we describe the safety, feasibility, and 
utility of a Fast-Track Protocol (FTP) for early de-escalation of high-acuity 
monitoring.
Methods: We compared a prospective cohort of FTP patients at our 
stroke centers from April 2020 – February 2022 to a similar retrospective 
cohort. Those on presentation with NIHSS < 10 and without large vessel 
occlusion or flow-limiting stenosis, intravenous anti-hypertensive use, and 
any hemodynamic or respiratory concerns were eligible for FTP. Primary 
outcomes included early neurologic deterioration (END), defined as 
worsening of NIHSS ⩾ 4-points at 24 hours, parenchymal hemorrhage, 
and symptomatic intracranial hemorrhage (sICH).
Results: Of 574 thrombolysis patients, 119 (21%) were eligible for FTP. 
One hundred (88%) were included for analysis. Mean presentation NIHSS 
was significantly lower than the retrospective population (4.4 ± 2.4 vs. 
5.4 ± 2.0, p<0.000). Only 54% presented with stroke, and mean hospi-
talization was 2.9 ± 0.3 days. None of the four patients with END were 
due to ICH. No sICHs occurred, and no FTP patients were transferred 
back to the ICU. Median ± IQR 90-day mRS was 1 ± 1.
Conclusions: FTP is safe and feasible to triage neuro ICU patients and 
decrease unnecessary ICU monitoring. This is important in a post-pan-
demic era as ICU resources continue to fluctuate. Continued monitoring 
of FTP will validate the results of this study.
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Stroke Centers between 01.01.2018 and 31.12.2021, who fulfilled the fol-
lowing criteria i) anterior circulation occlusion, ii) favorable CT-perfusion 
mismatch (EXTEND criteria), iii) treatment initiation between 4.5 and 9 
hours of onset or wake-upstrokes. Patients were treated with IVT before 
EVT (bridging) or EVT alone when IVT was contraindicated. Outcomes 
were compared between treatment groups using propensity score 
weighting.
Results: We included 42 patients in the bridging and 81 in the EVT alone 
groups. Patients did not differ in baseline characteristics between treat-
ment groups. A favorable outcome at 90 days (mRS 0-2) was found in 50% 
of patients treated with bridging therapy and in 32% of those treated with 
EVT alone (P=0.047). Functional independency at 90 days (mRS 0-1) was 
more frequent in the bridging group (36% versus 19%;P=0.048). There 
were only 5 symptomatic intracranial hemorrhages (2/42 in the bridging 
group and 3/81 in the EVT alone group;P=0.774).
Conclusions: Our study suggests that bridging therapy could be an 
effective and safe treatment up to 9 hours of stroke onset, in patients 
with LVO selected by perfusion imaging.
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Background and aims: Growing evidence suggests the use of rtPA in 
selected patients with ischemic stroke in the unknown or extended time 
from symptom onset. This study aimed to investigate the rt-PA associated 
bleeding risk in a longitudinal real-world-clinical cohort of patients with 
ischemic stroke.
Methods: This study bases on the longitudinal registry Stroke Research 
Consortium in Northern Bavaria (STAMINA). Patients treated with iv-
thrombolysis were categorized according to the time window: I) Up to 3 
hours, II) 3 – 4.5 hours and III) unknown or extended time window >4.5 
hours from symptom onset. We investigated the incidence and the pre-
dictors of any and symptomatic haemorrhagic complications according to 
the time window categories.
Results: 786 ischemic stroke patients treated with iv-thrombolysis were 
included. 472 (60.1%) were treated within 3 hours from onset, 140 
(17.8%) in the 3 - 4.5 hour time window and 169 (21.5%) in the unknown 
or extended time window. There was a trend towards higher incidence 
of any intracranial haemorrhage in the extended or unknown time win-
dow (16 (3.4%) vs. 10 (7.1%) vs. 11 (6.5%); p=0.088). The use of anti-
platelet medication at the time of stroke onset was associated with 
haemorrhagic complications. The risk of symptomatic intracranial haem-
orrhage was similar across the three strata (5 (1.1%) vs. 4 (2.9%) vs. 5 
(3.0%); p=0.161).
Conclusions: The time from onset and the use of anti-platelets pre-
dicted haemorrhagic complications. However, the rate of symptomatic 
ICH was low, even when treatment was initiated in the extended or 
unknown time from symptom onset.
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Background and aims: Stroke is one of the leading causes of death and 
disability worldwide. With the development of new treatments, including 
intravenous thrombolysis (IVT, clinical outcomes have improved. However, 
these interventions are time-dependent and there is a large disparity between 
rural and urban parts of the world in the availability of advanced treatments. 
Slovenia is a predominantly rural country with two million inhabitants and an 
area of 20,273 km2. Population density varies widely, from more than 1,000/
km2 in Ljubljana, the capital, to as little as 5/km2 in some Alpine regions. In 
Slovenia, the national rate of IVT before 2015 was estimated at <3%.
Methods: Given the relatively small size of Slovenia, we have established 
a nationwide telemedicine system for stroke care that covers the entire 
country according to the principle of the hub and spoke system. The main 
goal of our network was to increase the use of IVT in Slovenia by using 
telemedicine.
Results: A constant, progressive increase in the absolute number of IVT 
patients in the telestroke (TeleKap) network is essential. In addition, we 
found a statistically significant progressive increase in the absolute num-
ber of acute stroke patients. The analysis showed a significant association 
between teleconsultations and the use of IVT. IVT rates hovered around 
40% from 2015 to 2022.
Conclusions: Telethrombolysis has become the pinnacle of treatment 
for patients with acute ischemic stroke in our country. From a global 
perspective, the telestroke has become a reality in the treatment of cer-
ebrovascular disease patients worldwide.
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Background and aims: Recent studies demonstrated the benefit of IVT 
up to 9 hours of stroke onset in patients without large vessel occlusion 
(LVO) selected by perfusion imaging. In patients with LVO, it is unknown 
whether extending IVT to 4.5 and 9 hours of onset before endovascular 
therapy (EVT) improves outcome compared to EVT alone.
Methods: We retrospectively analyzed 123 consecutive patients treated 
with EVT in the Geneva (N=63), Lausanne (N=29) and Lugano (N=31) 
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Background and aims: To investigate if INR levels in patients on 
NOAC prior to stroke correlate with safety outcomes and complications 
after receiving tPA
Methods: Retrospective cohort study using data prospectively collected 
between 4/2015 and 03/2020 in 1752 participating hospitals in the 
American Heart Association Get With The Guidelines-Stroke registry, 
with a smaller cohort from the Addressing Real-world Anticoagulant 
Management Issues in Stroke registry. Participants included patients with 
acute ischemic stroke who were treated with alteplase within 4.5 hours of 
symptom onset, with pre-stroke treatment with NOACs prior to alteplase 
administration.
Results: Of the 1569 NOAC patients with available INR results, 55 
(3.5%) had sICH and 112 (7.1%) had any alteplase-related complication. 
Varying INR values were plotted against bleeding events and the likeli-
hood ratio statistic was used.
Conclusions: No apparent correlations between admission INR values 
and post-thrombolytic bleeding complications were found among NOAC 
patients.
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EXPERIENCE DURING 1995–2022
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Background and aims: Recanalization is generally considered a prereq-
uisite for favorable functional outcome in basilar artery occlusion (BAO). 
Intravenous thrombolysis (IVT) with alteplase has been successfully used 
for eligible BAO patients well beyond the 4.5-hour time window. Still, IVT 
has been largely underrepresented in the best medical treatment arms in 
recent RCTs of recanalization therapy in BAO.
Methods: This observational single-center study reports outcomes of 
consecutive BAO patients treated with IVT up to 48 hours of symptom 
onset during 1995-2022. The primary outcome was favorable func-
tional outcome (modified Rankin Scale 0-3) at 3 months. Secondary 
outcomes comprised all-cause mortality and symptomatic intracranial 
hemorrhage (sICH). We also analyzed factors associated with favorable 
outcome.
Results: Of 387 patients with acute BAO treated with recanalization 
therapy in our center, 247 (63.8%) received only IVT. 46.3% of these IVT-
treated patients achieved 3-month favorable functional outcome, whereas 
mortality was 35.8%. sICH occurred in 11.0%. The patients with favorable 
functional outcome were younger, had less frequently diabetes, atrial 
fibrillation, and previous stroke, had milder symptoms, less extensive 
baseline ischemic changes within the posterior circulation, more often a 
short clot, and shorter onset-to-needle times. In a multivariable analysis, 
only age, symptom severity, and the extent of baseline ischemia predicted 
functional outcome.
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Figure 1. Relationship Between INR Values and Post-Thrombolytic 
Outcomes in NOAC Patients Treated with Intravenous Alteplase.
Logistic regression modeling was conducted to examine the unadjusted 
relationship between the INR and the binary outcome of (A) sICH and 
(B) any alteplase-related complication in NOAC patients. The Stone and 
Koo additive spline method was fitted to generate the plot, with ade-
quacy of linearity tested using the likelihood ratio statistic by comparing 
the linear and nonlinear models. Abbreviations: CI, confidence interval; 
INR, international normalized ratio; NOAC, non-vitamin K antagonist 
oral anticoagulant; sICH, symptomatic intracranial hemorrhage.
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Methods: This retrospective registry-based analysis included patients 
admitted with first-ever non-minor (NIHSS at least 4) ischaemic stroke 
within 24 hours from onset to a single tertiary stroke centre from January 
2009 to December 2015. Patients treated with mechanical thrombec-
tomy were excluded. Significant neurological improvement was defined as 
an 8-point reduction in the NIHSS score or reaching a score of 0 or 1. We 
compared neurological improvement at 24 h and day 7 in patients treated 
and not-treated with intravenous rtPA.
Results: Of N=463 included patients n=316 (68%) received rtPA and 
n=147 (32%) no rtPA. There were no differences in median age, gender 
and baseline NIHSS (10 vs 9). Patients from the rtPA group more often 
had coronary disease (31% vs 20%, p=0.015), lower NIHSS at 24 h (5 vs 
8, p=0.005) and day 7 (3 vs 5, p=0.024). Significant neurological improve-
ment from baseline to 24 h was more frequent in the rtPA group (28% vs 
10% p<0.001). However, the proportion of patients achieving at day 7 
significant improvement that did not occur within first 24 hours, was simi-
lar (22% vs 19%, p=0.493).
Conclusions: About 1 in 5 patients with acute ischaemic stroke achieve 
delayed significant neurological improvement that occurs beyond the first 
24 hours from admission. Intravenous rtPA seems not to have an effect on 
this phenomenon.
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Background and aims: Although observational studies have reported 
favorable clinical outcomes associated with intra-arterial thrombolysis as 
adjunct to mechanical thrombectomy, the cost and length of hospitaliza-
tion associated with this intervention has not been studied.
Methods: We analyzed the nationally representative data of the United 
States data from Nationwide Inpatient Sample (NIS) to compare hospi-
talization cost and duration in patients receiving intra-arterial thromboly-
sis (n=1,990) with those not receiving it (n=1,990) in acute ischemic 
stroke patients undergoing mechanical thrombectomy using a matched 
case control design.
Results: There was no difference in the median hospitalization cost in 
patients treated with intraarterial thrombolysis compared with those not 
treated with intra-arterial thrombolysis: $36,992 [28,361 to 54,336] versus 
$35,440 [24,383 to 50,438], (regression coefficient 2,485 [-1,947 to 6,917], 
p=0.27). There was no difference in the median length of hospitalization in 

Conclusions: IVT produces real-life outcomes comparable to those 
reported for endovascular treatment arms in recent RCTs of BAO reca-
nalization and should not be overlooked as the first-line recanalization 
therapy in acute BAO, even in longer time-window.
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Thrombolysis outcome in patients with diabetes 
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Background and aims: Although diabetes mellitus (DM) and a previous 
cerebral infarction (PCI) were considered risk factors for thrombolysis 
with less favorable outcome in different studies, intravenous thrombolysis 
has proven its efficiency in stroke care.
The study aimed to evaluate the safety and effectiveness of intravenous 
thrombolysis in diabetic individuals with PCI who had recently suffered an 
acute ischemic stroke.
Methods: Retrospective study, in which we evaluated the effectiveness 
of intravenous thrombolysis in terms of presence of intracerebral hemor-
rhage (sICH), functional outcome as measured by the modified Rankin 
Scale, and mortality among diabetic patients with PCI who presented 
with acute ischemic stroke from march 2019-march 2022.
Results: There were 87 patients included with a mean age of 67.6 ± 11.7 
years (49,42 % females). Thrombolysis in patients with DM and PCI did 
not substantially increase the rate of sICH (20%) compared to patients 
with DM and no PCI (20.77%, p=0.35). However, the mortality rate was 
substantially higher in the DM and PCI group when compared with DM 
and no PCI (40% vs. 24.67%, p<0.05)
Conclusions: Thrombolysis may increase functional independence while 
not significantly increasing the risk of sICH in patients with DM with PCI. 
However, patients with DM and PCI and thrombolysis present a higher 
mortality compared to the other group.
Disclosure of interest: No
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Delayed neurological improvement in acute 
ischemic stroke patients treated with  
intravenous rtPA
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Background and aims: The aim was to investigate the phenomenon of 
neurological improvement delayed beyond the first 24 hours from admis-
sion in acute ischaemic stroke patients, with special emphasis on intrave-
nous thrombolysis.
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Neurology, St. Pölten, Austria, 2Gesundheit Österreich GmbH, Austrian Stroke 
Unit Registry, Vienna, Austria, 3St. John’s Hospital Vienna, Neurological 
Intensive Care Unit, Vienna, Austria

Background and aims: In randomized controlled trials (RCTs) intrave-
nous thrombolysis (IVT) has been proven effective and safe for anterior 
circulation strokes (ACS). Retrospective analyses compared clinical out-
comes after IVT in ACS versus posterior circulation strokes (PCS). 
However, direct data comparing efficacy and safety of IVT versus best 
medical treatment (BMT) in PCS are lacking. Here, we aimed to investi-
gate safety and effects on functional outcome of IVT versus BMT in a large 
prospective multicenter registry.
Methods: Patients with PCS receiving IVT or BMT but without undergo-
ing mechanical thrombectomy were extracted from the Austrian Stroke 
Unit Registry. Primary efficacy endpoint was a favorable functional out-
come (mRS 0-1) at 90 days follow-up. Safety endpoint was symptomatic 
intracranial hemorrhage according to ECASS3 criteria (sICH). A logistic 
regression model and propensity score matching were used to adjust for 
imbalances between the groups.
Results: In total 17729 patients entered the analysis. IVT-treated patients 
had a higher likelihood of excellent functional outcome (adjusted OR 
1.24, CI 1.01-1.53, p=0.039), but also a higher risk for sICH (OR 2.5, CI 
1.63-3.77, p<0.001) as compared with BMT. In multivariate analysis, age, 
NIHSS on admission, macroangiopathy (all p<0.001), cardioembolism 
(p=0.003) and atrial fibrillation (p=0.011) were associated with an unfa-
vorable functional outcome. NIHSS on admission (p<0.001), cardioem-
bolism (p=0.02), hypertension (p=0.031) and atrial fibrillation (p=0.001) 
were independent risk factors for sICH.
Conclusions: This large real-life dataset suggests that IVT in PCS is asso-
ciated with better functional outcome as compared with BMT. This is in 
line with the results of RCTs in ACS.
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COST-EFFECTIVENESS OF TENECTEPLASE 
VERSUS ALTEPLASE FOR ACUTE ISCHEMIC 
STROKE
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Hanoi, Viet Nam, 4Amsterdam University Medical Center, Department of 
Biomedical Engineering and Physics, Amsterdam, Netherlands, 5Amsterdam 
University Medical Center, Department of Radiology and Nuclear Medicine, 
Amsterdam, Netherlands, 6Amsterdam University Medical Centers, location 
University of Amsterdam, Department of Neurology, Amsterdam, Netherlands, 
7University Medical Center Groningen, Department of Neurology, Groningen, 
Netherlands, 8University Medical Center Groningen, Department of Radiology, 
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Background and aims: Alteplase is widely used as intravenous throm-
bolytic medication in acute ischemic stroke (AIS). Recently however, 
tenecteplase, a modified form of tissue plasminogen activator, has been 
shown to result in early recanalization, non-inferiority, and a similar safety 
profile in AIS patients compared to alteplase. This study aims to evaluate 
the cost-effectiveness of 0.25mg/kg tenecteplase versus 0.9mg/kg alteplase 

patients treated with intraarterial thrombolysis compared with those not 
treated with intra-arterial thrombolysis: 6 days [3 to 10] versus 6 days [4 
to 10], (regression coefficient -0.34 [-1.47 to 0.80], p=0.56). There was no 
difference in odds of home-discharge (OR 1.02 95%CI 0.72-1.43, p=0.93), 
post-procedural intracranial hemorrhage (OR 1.16 95%CI 0.83-1.64, 
p=0.39) or in-hospital mortality (OR 1.52 95%CI 0.99-2.32, p=0.055).
Conclusions: We did not observe an increase in the cost or length of 
hospitalization associated with the use of intra-arterial thrombolysis as 
adjunct to mechanical thrombectomy in acute ischemic stroke patients. If 
the ongoing randomized clinical trials demonstrate therapeutic efficacy in 
reducing death or disability, this intervention has a high likelihood of being 
beneficial overall.
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Early recanalisation in distal and proximal  
basilar artery occlusions treated with intravenous 
thrombolysis preceding angiography

Tinh DANG*1, Khang Nguyen1, Trung Nguyen2, Thang Nguyen2
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Background and aims: Intravenous thrombolysis (IVT) is considered 
standard treatment in acute ischemic stroke in both posterior and anterior 
acute ischemic stroke regardless of large vessel occlusion. We aimed to 
determine the early recanalisation rate of basilar artery occlusion in its prox-
imal (first half) and distal (second half) segments with predictive factors.
Methods: We realized a retrospective cohort study of patients with basi-
lar artery occlusion confirmed on initial multiphase CTA who received 
bridging therapy between October 2018 and December 2021. Early recan-
alisation status was assessed on the first pass of endovascular procedure 
and defined as a m-TICI score ⩾ 2a. Univariate analysis were performed.
Results: Among 31 patients included (median age 71.5 years, 58.1% 
men), early recanalisation was documented in 10 patients (32.3%). Median 
onset-to-bolus and bolus-to-assessment time was 315 and 64 minutes 
respectively. Recanalisation was significantly more frequent in the distal 
segment of basilar artery (OR 8.81, 95% CI 1.60 – 79.1) where stroke 
etiology was predominantly cardioembolic (57.1%). Other predictive fac-
tors were shorter thrombus length on CTA (OR 0.59, 95% CI 0.38 – 0.91 
for every 1mm) and good thrombus residual flow (OR 8.81, 95% CI 1.60 
– 79.1). A trend favoring early recanalisation was also noted with shorter 
onset-to-bolus time and longer bolus-to-assessment time. Thrombus 
migration to distal PCA segments occurred in 6.5% (2/31).
Conclusions: Significant early recanalisation rates are observed in our 
study, suggesting that IVT can play an important role in management of basi-
lar artery occlusion, particularly in cases with a distally located thrombus.
Disclosure of interest: No
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15 mL). Logistic regression models were used with a difference in differ-
ence approach to assessing the effect of groups based on baseline NIHSS 
score on the three-month clinical outcomes.
Results: A total of 734 patients’ data were analysed and among them 255 
(34.8%) received thrombolysis with 6 (2.4%) parenchymal haematomas. 
Among the 734 cases, 507 (69.1%) had an excellent clinical outcome 
(three-month post-stroke modified Rankin score, mRS 0-2), and 534 
(72.8%) returned to the pre-morbid condition. Nonetheless, 75 (10.2%) 
had a poor outcome (three-month post-stroke mRS 5-6). Regarding 
treatment, thrombolysing patients with baseline NIHSS > 4 (regardless of 
perfusion deficit volume) substantially reduced the odds of having poor 
outcome (Odds Ratio: 0.15, 95% Confidence Interval: 0.03-0.71; 
p-value<0.05).
Conclusions: The results of this large observational cohort suggest that 
thrombolysing patients with acute ischemic stroke who have a small per-
fusion lesion and at least moderate symptoms (baseline NIHSS > 4) may 
benefit from thrombolysis.
Disclosure of interest: No
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Background and aims: Mobile stroke units (MSUs) allow thrombolysis 
administration very early after stroke onset and enable dramatic increases 
in golden hour (⩽60min onset;GH) treatment. However, data on the 
impact on clinical outcomes of the ultra-early time windows is still limited 
by scarcity of cases. We therefore examined the association of progres-
sive time epochs with 90-day modified Rankin scale (mRS) outcomes for 
patients treated on the Melbourne MSU.
Methods: Patients receiving pre-hospital thrombolysis on the Melbourne 
MSU with completed follow-up were included from 2017-2022. 
Distribution of 90-day mRS were analyzed for trends across 30min time 
epochs from onset, in addition to dichotomized GH vs non-GH time 
windows, using a generalized pairwise comparisons model.
Results: Of n=192 patients included, 37(19.3%) were treated in the GH. 
There were no significant differences in age, severity or thrombectomy 
need across time epochs. For every 30min delay from onset, significantly 
worse 90-day mRS was observed across both ordinal analysis (cOR 
0.77[0.61-0.96],p=0.023) and dichotomized 0/1/baseline (aOR 0.83[0.70-
0.98],p=0.029). GH-treatment was associated with substantially improved 
outcomes compared to non-GH for mRS ordinal analysis (cOR 1.68[1.09-
2.58],p=0.018), mRS 0/1/baseline (aOR 3.43[1.48-7.95],p=0.004) and mRS 
0/2/baseline (aOR 3.82[1.50-9.66],p=0.005).
Conclusions: Our data show significantly worsened 90-day outcomes 
for every 30min delay of pre-hospital thrombolysis, with largest decre-
ment at the GH boundary. The proportion of those achieving return to 
freedom from disability or baseline decreased from 65% in the GH to 38% 
after 2h. This suggests the impact of ultra-early thrombolysis administra-
tion may be even more important than suggested by prior literature.

for thrombolysis in AIS patients from the Dutch healthcare payer 
perspective.
Methods: A Markov decision-analytic model was constructed to assess 
total costs, total quality-adjusted life year (QALY), an incremental cost-
effectiveness ratio, and incremental net monetary benefit (INMB) of two 
treatments at willingness-to-pay (WTP) thresholds of €50,000/QALY and 
€80,000/QALY over a 10-year time horizon. One-way sensitivity analysis, 
probabilistic sensitivity analysis and scenario analysis were conducted to 
test the robustness of results. Clinical data were obtained from large 
randomized controlled trials and real-world data.
Results: Treatment with tenecteplase saved €21 per patient while gain-
ing 0.05 QALYs, resulting in INMB of €2,381, clearly rendering tenect-
eplase cost-effective compared to alteplase. Importantly, tenecteplase 
remained the cost-effective alternative in all scenarios, including AIS 
patients due to large vessel occlusion (LVO). Probabilistic sensitivity anal-
ysis proved tenecteplase to be cost-effective with a 71.4% probability at a 
WTP of €50,000/QALY.
Conclusions: Tenecteplase treatment was cost-effective for all AIS 
patients and AIS patients with LVO compared to alteplase. The finding 
supports broader use of tenecteplase in acute stroke care.
Disclosure of interest: No
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ON OUTCOMEIN STROKE PATIENTS WITH A 
SMALL PERFUSION LESION
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Background and aims: The role of intravenous thrombolysis in patients 
with both low National Institute of Health Stroke Scale (NIHSS) score 
and a small computed tomography perfusion lesion is unclear. This study 
aimed to i) describe the range of clinical severity in patients with small 
perfusion lesions; and ii) examine whether clinical severity was related to 
the outcome after lysis.
Methods: We used two prospective study cohorts, the INternational 
Stroke Perfusion Imaging REgistry (INSPIRE), and Northern New South 
Wales (NNSW) telestroke network, of acute ischemic stroke patients 
and identified patients with a small perfusion lesion (perfusion lesion ⩽ 
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Conclusions: Low-dose compared to standard-dose alteplase for 
patients with acute ischemic stroke (AIS) was not associated with fewer 
hemorrhagic events and there was no significant difference in the favora-
ble 3-month outcome (mRS: 0-2) or mortality rate.
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EXTERNAL CAROTID ARTERY THROMBUS 
DETECTION DURING ENDOVASCULAR 
THERAPY FOR ANTERIOR CIRCULATION 
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Background and aims: An early understanding of stroke mechanism 
may improve treatment and outcome in patients presenting with large 
vessel occlusion stroke (LVOS) treated with mechanical thrombectomy 
(MT). We aimed to investigate whether spontaneous external carotid 
artery (ECA) embolism detection during MT is associated with stroke 
etiology and clinical outcome.
Methods: We retrospectively reviewed our prospectively maintained 
institutional data-base including consecutive patients with anterior cir-
culation LVOS treated with MT be-tween January 2015 and August 
2020.
Results: An ECA embolus was detected in 68 of 1298 patients (5.2%). 
The kappa coefficient for interobserver agreement was 0.89 (95% confi-
dence interval [CI] 0.82– 0.95). ECA embolism was significantly associ-
ated with intracranial internal carotid artery (ICA) occlusion (p< 0.001), 
cardioembolic etiology (p< 0.001) and a lower clot burden score (p< 
0.001). Day-1 variation of National Institutes of Health Stroke Scale 
score (adjusted odds ratio [OR] −2.7, 95% CI −4.9 to 0.3; p= 0.021) and 
delta Alberta Stroke Program Early Computed Tomography Score 
(adjusted OR 0.9, 95% CI 0.2 to 1.5; p= 0.004) were worse among 
patients with ECA emboli. There was no significant difference in 90-day 
functional outcome between groups (adjusted OR 0.8, 95% CI 0.42 to 
1.52; p= 0.50).
Conclusions: In patients with anterior circulation LVOS treated with 
MT, ECA embolism was significantly associated with cardioembolic etiol-
ogy, high thrombus burden and proximal intracranial ICA occlusions. This 
angiographic pattern might provide a valuable etiologic clue to the under-
lying cause of anterior circulation LVOS and may also help determine the 
appropriate revascularization strategy.
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Background and aims: Rates of intracranial hemorrhage (ICH) after 
intravenous thrombolysis (IVT) differ depending on ethnicity, one reason 
that few Eastern countries have approved a lower dose of alteplase. Data 
in this regard are scarce in the Middle Eastern region.
Methods: The present retrospective study was performed on data 
extracted from the Safe Implementation of Treatments in Stroke (SITS) 
registry.
Results: Of 6615 patients, 1055 were enrolled. A total of 86% (n = 906) 
received a standard dose and 14% (n = 149) received a low dose of 
alteplase. Favorable 3-month outcome was achieved in 481 (53%) patients 
in the standard group and 71 (48%) patients in the low-dose group 
[adjusted odds ratio (AOR) = 1.24, 95% confidence interval (CI): 0.87-
1.75, P = 0.218].



Abstracts 225

Disclosure of interest: No

NEUROINTERVENTION – EXCLUDING 
CLINICAL TRIAL RESULTS

325

ENDOVASCULAR TREATMENT FOR ACUTE 
BASILAR ARTERY OCCLUSION: A FRAGILITY 
INDEX META-ANALYSIS

Lina Palaiodimou*1, Andreas Eleftheriou1, Aristeidis Katsanos2,  
Apostolos Safouris3,4,5, Georgios Magoufis3, Stavros Spiliopoulos5, 
Georgios Velonakis6, Sofia Vasilopoulou7, Diana Aguiar 
de Sousa8,9, Guillaume Turc10, Daniel Strbian11, Georgios 
Tsivgoulis1,12

1National and Kapodistrian University of Athens, Second Department of 
Neurology, Athens, Greece, 2McMaster University and Population Health 
Research Institute, Division of Neurology, Hamilton, Canada, 3Metropolitan 
Hospital, Stroke Unit, Piraeus, Greece, 4Semmelweis University, Department 
of Neurointerventions, Budapest, Hungary, 5National and Kapodistrian 
University of Athens, Interventional Radiology Department, “Attikon” 
University Hospital, Athens, Greece, 6National and Kapodistrian University of 
Athens, Research Unit of Radiology, 2nd Department of Radiology, Athens, 
Greece, 7National and Kapodistrian University of Athens, First Department of 
Neurology, Athens, Greece, 8Lisbon Central University Hospital, Stroke Center, 
Lisbon, Portugal, 9Faculdade de Medicina, Universidade de Lisboa, Institute of 
Anatomy and CEEM, Lisbon, Portugal, 10GHU Paris Psychiatrie et 

NEUROINTERVENTION – EXCLUDING 
CLINICAL TRIAL RESULTS

300

Angiographic Tapering Sign as a Surrogate 
Marker for Large-Vessel Occlusion due to 
Intracranial Atherosclerotic Stenosis and Its 
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Background and aims: This study was to investigate whether the initial 
digital subtraction angiographic (DSA) appearance of the occlusion during 
mechanical thrombectomy (MT) can help distinguish the nature of the 
underlying lesion and predict radiological and clinical outcomes.
Methods: We retrospectively reviewed cases of patients with acute ischemic 
stroke who underwent MT for anterior circulation occlusion between March 
2017 and February 2020. Underlying intracranial atherosclerotic stenosis 
(ICAS) was determined based on the presence of fixed stenosis after endo-
vascular treatment. Patients were categorized based on the appearance of 
the occlusion observed in the initial DSA as tapering sign (+) or (-) groups. 
We performed 1:2 propensity score matching to establish a proper control 
group among the tapering sign (-) group. We analyzed and compared baseline 
characteristics and clinical outcomes between two groups.
Results: Overall, 293 patients (+, n=47; -, n=246) were included in the 
analysis. The procedure time of MT was significantly longer for the taper-
ing sign (+) group, and successful recanalization rate after MT was signifi-
cantly lower in the tapering sign (+) group than that in the (-) group. 
Logistic regression showed that ICAS-related occlusion was strongly 
associated with positive angiographic tapering sign, and angiographic 
tapering sign was a negative factor for the first-pass effect during MT. 
However, 3 months of good functional outcome was not significantly 
associated with the angiographic tapering sign.
Conclusions: The tapering sign on the initial DSA could be a surrogate 
marker for ICAS-related occlusion and procedural difficulty. However, its 
clinical significance remains unclear.
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Results: DC was performed in 52 patients (4% of all performed MT). 
There were 46 patients from the anterior circulation. A relatively good 
clinical result (mRS ⩽3) was achieved by 13% within 3 months and 22% 
within 1 year. A satisfactory result (mRS ⩽ 4) was achieved by 22% within 
3 months and 24% within 1 year. Three-month mortality was 41%. In 
patients younger than 61 years, 46% achieved a good outcome (mRS ⩽3). 
A predictor of a poor outcome was age, the presence of comorbidities 
(ischemic cardiopathy, hyperlipidemia), the presence of symptomatic 
bleeding before DC and unsuccessful recanalization during MT.
Conclusions: Malignant edema after stroke has a poor prognosis. 
However, even patients with DC performed in early follow-up to MT can 
achieve a relatively good clinical condition after intensive rehabilitation.
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Timing of symptomatic carotid artery stenting 
is associated with clinical outcomes: a Korean 
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Background and aims: The optimal timing for carotid artery stenting 
(CAS) in patients with symptomatic carotid artery stenosis is unknown. 
We aimed to investigate whether performing CAS within 2 weeks after a 
stroke resulted in satisfactory outcomes in real-world practice.
Methods: Symptomatic carotid artery stenosis patients between 2008 
and 2018 were enrolled using the Senior Cohort data provided by the 
Korean National Health Insurance service. A patient diagnosed with 
ischemic stroke (IS), transient ischemic attack, or amaurosis fugax within 
180 days after CAS was considered to have symptomatic disease, opera-
tively. Based on the time between CAS implementation and stroke diag-
nosis, patients were divided into four groups (Groups I: 0–7, II: 8–14, III: 
15–30, and IV: 31–180 days). The primary outcomes were death, IS, acute 
myocardial infarction, and a composite of these three outcomes at 30 
days, 90 days, and 1 year.
Results: We identified 1,292 symptomatic cases. There were 787, 166, 
145, and 194 cases in groups I, II, III, and IV, respectively. At 90 days, the 
composite outcome incidence was 12.6% in total and 15.0%, 13.3%, 8.3%, 
and 5.7% in the same groups, respectively. Adjusted analyses revealed a 

Neurosciences, Department of Neurology, Paris, France, 11Helsinki University 
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Background and aims: High-quality evidence are insufficient so far to 
support the use of endovascular treatment (EVT) for acute basilar artery 
occlusion (BAO).
Methods: We conducted a systematic review and meta-analysis including 
all randomized-controlled clinical trials (RCTs) that investigated efficacy 
and safety of EVT in addition to best medical treatment (BMT) versus 
BMT alone for BAO. The primary outcome of interest was good func-
tional outcome at 3-months, defined as a modified Rankin Scale score 
(mRS-score) of 0-3. Secondary outcomes included functional independ-
ence at 3-months (mRS-score 0-2), reduced disability at 3-months 
(1-point reduction across all mRS-grades), symptomatic intracranial hem-
orrhage (sICH), any ICH and mortality at 3-months. The random-effects 
model was used, while the fragility index (FI) was calculated for dichoto-
mous outcomes of interest.
Results: Four RCTs were included comprising a total of 988 patients with 
acute BAO. EVT was related to higher likelihood for good functional out-
come (RR:1.54; 95%CI:1.16-2.05; I2=60%), functional independence 
(RR:1.83; 95%CI:1.08-3.08; I2=79%) and reduced disability at 3-months 
(adjusted common OR:1.96; 95%CI:1.26-3.05; I2=59%) compared to BMT 
alone. Despite that EVT was associated with a higher risk for sICH (RR:7.78; 
95%CI:2.36-25.61; I2=0%) and any ICH (RR:2.85; 95%CI:1.50-5.44; I2=16%), 
mortality at 3-months was lower compared to BMT alone (RR:0.76; 
95%CI:0.65-0.89; I2=0%). However, sufficient robustness was not evident in 
any of the reported associations (FI<10). The former associations were 
predominantly driven by RCTs with recruitment limited in China.
Conclusions: EVT appears to be effective and safe in BAO; however, 
caution is needed for the interpretation and generalizability of these 
results.
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DECOMPRESSIVE CRANIECTOMY FOR 
MALIGNANT CEREBRAL EDEMA IN PATIENTS 
WITH MECHANICAL THROMBECTOMY FOR 
STROKE

David Cernik*1, Jarmila Neradova1, Karolina Javornicka1, 
Štěpánka Brušáková1, Karel Pistek2, Filip Cihlar3,  
David Cihlar4, Martin Sames2

1Masaryk Hospital, Krajská Zdravotní a.s., Comprehensive stroke center, 
Neurology, Ústí nad Labem, Czech Republic, 2J. E. Purkinje University, 
Masaryk Hospital, Krajská Zdravotní a.s., Department of Neurosurgery, Ústí 
nad Labem, Czech Republic, 3J. E. Purkinje University, Masaryk Hospital, 
Krajská Zdravotní a.s., Department of Radiology, Ústí nad Labem, Czech 
Republic, 4Faculty of Education- J.E. Purkinje University, Dept. of Physical 
Education and Sport, Ústí nad Labem, Czech Republic

Background and aims: Malignant cerebral edema is a life-threatening 
complication after stroke. We focused on the clinical impact of decom-
pressive craniectomy (DC) in patients after mechanical thrombectomy 
(MT) for large vessel occlusion.
Methods: Patients from our center’s registry (1306 patients who under-
went MT between 2008 and 2022, most of whom received simultaneous 
intravenous thrombolysis (IVT)) who underwent DC for malignant cere-
bral edema were included in the retrospective study. Neurological deficit 
was assessed with National Institutes of Health Stroke Scale and clinical 
outcome with modified Rankin scale (mRS). With regard to the extent of 
cerebral impairment, we consider the achievement of walking ability mRS 
⩽ 4 as a good result. Predictors of clinical outcome were evaluated. Figure. Multivariate analyses on the composite outcomes.
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1Oslo University Hospital, Rikshospitalet, Department of Neurology, Oslo, 
Norway, 2Oslo University Hospital, Rikshospitalet, Division of Radiology and 
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of Neurology, Copenhagen, Denmark, 4The University of Copenhagen, Faculty 
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Background and aims: Researchers in Denmark recently developed a 
clinical risk prediction score (CRPS) for functional outcome after anterior 
circulation mechanical thrombectomy (MT) in patients ⩾80 years. The 
aim of this study was to assess predictors of functional outcome and vali-
date the prediction model
Methods: Consecutive patients from the Oslo Acute Stroke Reperfusion 
registry (OSCAR) treated with emergent MT were assessed. Clinical, 
procedural and radiological parameters and functional outcome measures 
after 3 months were used to calculate the CRPS. We performed univari-
ate, bivariate, logistic regression and receiver-operating curve (ROC) 
analyses.
Results: Of 1028 consecutive patients treated with MT, 223 with ante-
rior circulation occlusion were ⩾80 years. Fair outcome, defined as modi-
fied Rankin scale ⩽3 (mRS) was found in 51.6%. Female sex was 
significantly associated with poor outcome, mRS⩾4 (p=0.014), as well as 
increasing age (p=0.014). Poor outcome was associated with baseline 
National Institute of Health Stroke Scale (NIHSS, p<0.001), pre-stroke 
mRS (p<0.001) and low Alberta Stroke Program Early Computed 
Tomography score (ASPECTS, p=0.003) in bivariate analyses. Significant 
predictors for outcome in regression analyses were: Pre-stroke mRS, 
adjusted odds ratio, aOR= 0.59 (95% CI: 0.46–0.77). NIHSS, aOR= 0.90 
(95% CI: 0.85–0.95). ASPECTS aOR= 1.2 (95% CI: 1.02–1.42). The area 
under the curve (AUC) using the calculated CRPS was 0.75.
Conclusions: The CRPS can be a useful tool in the clinical decision mak-
ing for MT in the elderly. Other variables may still be included in the 
model to increase its accuracy.
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Technical outcomes of transradial versus 
transfemoral access for diagnostic cerebral 
angiography: a systematic review and meta-analysis

Zixuan Xing*1, Tao Wang1, Liqun Jiao2

1Xuanwu Hospital, Department of Neurosurgery, Beijing, China, 2Xuanwu 
Hospital, Department of Neurosurgery and Interventional Neuroradiology, 
Beijing, China

Background and aims: The transradial access (TRA) has been gradually 
accepted by neurointerventionalists, which was reported superior in 
access-site complications over transfemoral access (TFA). But disputes 
remained unsolved in terms of the technical outcomes in diagnostic cer-
ebral angiography. We focused on diagnostic cerebral angiography and 
aimed at comparing the technical outcomes of TRA versus TFA through 
a systematic review and meta-analysis.
Methods: A systematic literature review and meta-analysis was con-
ducted by searching the PubMed, Embase, and Cochrane Library data-
bases with the relevant terms. Randomized controlled studies and cohort 
studies which directly compared the technical outcomes of TRA and TFA 
were selected. The primary outcome was procedure time, and the sec-
ondary outcomes were radiation exposure, fluoroscopy time and con-
trast agent volume. The Newcastle-Ottawa Scale (NOS) was used for 
assessing risks of bias.
Results: Of 3462 records identified, 5 studies were selected for quantita-
tive synthesis, including 2583 patients undergoing diagnostic cerebral 

decreased risk for the composite outcome in group IV at 30 days and 
groups III and IV at 90 days and 1 year, compared to group I.
Conclusions: We suggest that the clinical outcome of CAS might be 
worse for symptomatic patients when treatment is commenced immedi-
ately after an IS.
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TANDEM OCCLUSIONS – TO STENT OR 
NOT TO STENT? A NORTHERN IRISH 
OBSERVATIONAL STUDY

Sarah Madden*1, Michael Ford2, Timothy Atkinson2,  
Karen Mcguire2, Ivan Wiggam2, Peter Flynn3, Ian Rennie3,  
Paul Burns3, Patricia Fearon2

1Queen’s University Belfast, School of Medicine, Belfast, United Kingdom, 
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Background and aims: Tandem occlusion of the extra-cranial internal 
carotid artery (EICA) and intracranial circulation occurs in 10-20% of 
large vessel occlusion ischaemic stroke. International registry data have 
yielded incongruous results regarding the efficacy of acute stenting of the 
EICA during mechanical thrombectomy (MT). We compared clinical out-
comes for patients with tandem occlusions treated at a national 
thrombectomy centre over eight years.
Methods: Patients treated with MT were prospectively recorded 
between 2014- 2021. Patients with tandem occlusions were treated with 
intravenous thrombolysis, MT, EICA stenting and intra-procedural anti-
platelets as per operator discretion. We compared baseline clinical data, 
procedural information, and clinical outcomes for patients with and with-
out stenting of the EICA. Primary outcome measure; 3-month functional 
independence (mRS 0-2). Secondary outcome measures; 90-day mortal-
ity, symptomatic intracranial haemorrhage (sICH) and stent occlusion.
Results: 686 patients underwent MT; 115(17%) had tandem occlusions. 96 
patients met the inclusion criteria, 30 patients had acute EICA stenting 
(31%). Patients who were stented had greater functional independence at 
90-days (mRS 0-2: 70% vs 46%; p=0.025). A trend towards lower rates of 
sICH and 90-day mortality were observed in the stented group. For patients 
with follow-up imaging, stent occlusion occurred in 12/21 patients (57%). 
On multivariate analysis, adjusting for differences in baseline NIHSS, EICA 
stenting no longer affected functional outcome (OR 2.5 (95%CI: 0.9-6.8)).
Conclusions: Stenting of the EICA during MT was not associated with 
improved functional outcomes at 90-days. Stent occlusion rates were 
high. Factors affecting stent patency require further investigation.
Disclosure of interest: No
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EXTERNAL VALIDATION OF CLINICAL RISK 
PREDICTION SCORE FOR MECHANICAL 
THROMBECTOMY IN THE ELDERLY
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DEVELOPMENT OF A BIOACTIVE COATING 
TO IMPROVE THE PERFORMANCE OF 
THROMBECTOMY DEVICES

Charles SKARBEK*1, Vania Anagnostakou2,  
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Romeo Romagnoli3, Giorgio Iviglia4, Marco Morra4,  
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Université Paris Cité and Université Sorbonne Paris Nord, F-75018 Paris, 
France, France, 2New England Center for Stroke Research, UMass Chan 
Medical School, Worcester, United States, 3University of Ferrara, Department 
of Chemical, Pharmaceutical & Agricultural Sciences, Ferrara, Italy, 4Nobil Bio 
Ricerche srl, Portacomaro, Italy, 5Cardiovascular Lab S.p.A, Milan, Italy, 
6Assistance Publique-Hôpitaux de Paris, Hôpitaux Universitaires Paris Nord 
Val-de-Seine, Site Bichat, Department of Cardiology, Paris, France

Background and aims: Mechanical thrombectomy (MT) procedures 
often fail to capture clots during the first passage of retrieval devices and 
clot fragments generated during the procedure adversely impact patients. 
We hypothesized that the dense meshes of extracellular DNA, which are 
consistently found in stroke-related clots, could serve as clot-anchoring 
platform and evaluated potential benefits of a coating made of DNA-
interacting compounds that is placed onto the surface of clot retrieval 
devices to promote adhesion to clots and emboli.
Methods: Fifteen different known DNA-binding molecules were immo-
bilized on flat nitinol discs to observe their binding capacity to extracel-
lular DNA derived from human blood neutrophils upon stimulation with 
nigericin. Sample molecules were counter-screened to evaluate their 
adhesion to fluid blood elements using PPAK-anticoagulated fresh human 
peripheral whole blood. Two top performing molecules were used to 
coat Solitaire® MT devices to evaluate their ability to aid the capture and 
retrieval of clots and to reduce the creation of emboli during procedures 
in a 3D phantom M1 occlusion model.
Results: Samples coated with all 15 compounds displayed increased cap-
ture of extracellular DNA (≈ 3-fold) and decreased adhesion of blood 
elements (≈ 5-fold), as compared to the bare alloy nitinol disks, in vitro. 
Functional testing of Solitaire® MT devices showed that the coating with 
DNA-binding compounds consistently improved the capture of the clot 
and significantly reduced the rate of distal embolization.
Conclusions: Our results suggest that clot retrieval devices coated with 
DNA-binding compounds can considerably improve the outcome of the 
MT procedures in stroke patients.
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Clinico-biological predictors of futile 
recanalization in posterior circulation stroke

Elena Zapata Arriaza*1,2, Francisco Esteban Dianderas Gutierrez3, 
Rafael Ocete Pérez2,3, Asier de Albóniga-Chindurza1,2,  
Marta Aguilar1,2, Manuel Medina-Rodriguez2,4, Aynara Zamora2, 
Leire Ainz2,4, Pablo Baena Palomino2,4, Blanca Pardo-Galiana2,4, 
Juan Antonio Cabezas Rodriguez2,4, Francisco Moniche Alvarez2,4, 
Alejandro Gomnzález1,2

angiography. The pooled data indicated significantly shorter procedure 
time in TRA than TFA. Also, TRA showed lower radiation exposure. 
There was no significant differences between TRA and TFA in fluoroscopy 
time, but the heterogeneity was considerable. The contrast agent volume 
revealed non-significant differences between TRA and TFA.
Conclusions: In this meta-analysis, TRA is superior to TFA in terms of 
the procedure time and radiation exposure, and not inferior on contrast 
dose in diagnostic cerebral angiograph. But due to small number of stud-
ies and high bias risks, it required further high-quality clinical validation.
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Endovascular thrombectomy in anterior circulation 
large vessel occlusion stroke for patients over the 
age of 80: Results from the SITS Registry

Marius Matusevicius*1,2, Georgios Tsivgoulis3,  
Marco Petruzzellis4, José Antonio Egido Herrero5,  
Ana Paiva Nunes6, Ana Catarina Fonseca7, Rossana Tassi8, 
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Spain, 6Centro Hospitalar Lisboa Central, Stroke Unit, Lisbon, Portugal, 
7Hospital de Santa Maria, University of Lisbon, Department of Neurosciences 
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Stroke Unit, Siena, Italy, 9Sapienza University, Hospital Policlinico Umberto I, 
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Background and aims: Few patients over the age of 80 were included 
in the pivotal endovascular thrombectomy (EVT) large vessel occlusion 
(LVO) stroke clinical trials. We aimed to investigate outcomes after EVT 
treatment for anterior LVO stroke patients aged >80.
Methods: We analysed data from the SITS International Stroke 
Treatment registry. We compared patients aged >80 treated within 4.5 
hours from stroke onset with EVT. intravenous thrombolysis (IVT) to IVT 
alone. Primary outcome was 3-month functional independence defined as 
modified Rankin Scale (mRS) 0-2. Secondary outcomes were symptomatic 
intracerebral haemorrhage (SICH) by SITS-MOST definition, and death by 
3-month follow-up. Propensity score matching (PSM) using nearest neigh-
bour matching including relevant clinical predictors was used to find com-
parable patients.
Results: PSM included 1338 patients in each group (mean age 86, median 
NIHSS 16). Occlusion sites were intracranial ICA (7.1% vs. 7.8%, p=0.56), 
M1 (62.7% vs. 58.3%, p=0.02) and M2 (29.4% vs. 32.5%, p=0.09). EVT 
treated patients (81% successful recanalization, 73% received IVT, mean 
onset to IVT 145min) had similar 3-month mRS 0-2 (29.3 vs 29.5%, 
p=0.84) and SICH (1.7 vs 1.9%, p=0.96), and a trend towards lower pro-
portion of death (32.9 vs 39.2%, p=0.05), as compared to IVT treated 
patients (mean onset to IVT 156min).
Conclusions: We observed similar functional independence and SICH 
and a trend towards lower proportion of death in patients aged >80 
treated with EVT . IVT compared to IVT alone. A higher proportion of 
M1-occlusions in the EVT . IVT group and other unmeasured or unad-
justed factors may have influenced our results.
Disclosure of interest: No
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Methods: This is a single-center prospective study. Demographic, neuro-
imaging and clinical data were compared in patients on oral anticoagula-
tion (OAC) vs those not on OAC. Study outcomes were functional 
independence and mortality at 90 days, rate of symptomatic intracranial 
hemorrhage (sICH). Backward stepwise logistic regression was imple-
mented to weight the predictive value of anticoagulation at baseline on 
predefined outcomes. Nearest neighbour propensity score matching was 
applied to control for age, sex, previous stroke and CHADSVASC score.
Results: Overall, 573 patients were included (96 OAC group vs 477 no 
OAC group). People in OAC group were older, with higher CHADSVASC 
score, and less frequently received thrombolysis (22 vs 82%, p=.02). Rates 
of functional independence and sICH were similar in OAC and no OAC 
group, with a relative 11% excess mortality in OAC group (27 vs 16%, 
p=.04). Logistic regression revealed no impact of OAC at baseline on 
functional independence outcome (OR=0.51, 95%CI=0.08-3.12), con-
firmed after propensity score matching (OR=0.70, 95%CI=0.12-4.00).
Conclusions: According to our findings oral anticoagulation at baseline 
does not represent a major limitation to achieve functional independence 
outcome when reperfusion treatments are provided according to the 
standard guidelines.
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Endovascular treatment in patients with acute 
ischemic stroke and low NIHSS scores. The 
ALOWS (Andalusian LOW NIHSS Stroke 
recanalization) Study for anterior circulation 
stroke

Marta Aguilar1, Elena Zapata*1, Asier de Albóniga-Chindurza1, 
Leire Ainz2, Pablo Baena Palomino2, Juan Antonio Cabezas 
Rodriguez2, Blanca Pardo-Galiana2, Manuel Medina-Rodriguez2, 
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Background and aims: The success of the thrombectomy trials has 
resulted in a significant change in management of acute ischemic stroke. 
However, it is still unclear how to manage patients that present with low 
NIHSS score. We sought to review our experience of endovascular treat-
ment (EVT) in patients with low NIHSS and anterior circulation vessel 
occlusion.
Methods: From a prospectively maintained database (ARTISTA), we ret-
rospectively reviewed cases of acute ischemic stroke which underwent 
EVT in two centers with a high volumen of care between 2017-2021. We 
included all patients with anterior circulation stroke and low NIHSS (⩽8) 
on admission. We established 3 different groups in relation to the pre-
senting NIHSS: group-1 (NIHSS:0-2), group-2 (NIHSS:3-5), and group-3 
(NIHSS:6-8). We collected demographic, radiological, procedural and out-
come data.
Results: We included 528 patients: 62, 148, and 318 in each group 
respectively. The mean age was 63.5, 67, and 72, respectively, with a total 
of 302 male patients. Associated medical conditions were common in all 
three groups. Over 80% presented with occlusion of ICA, M1 or M2, 
including tandem-occlusions. Successful recanalization (TICI⩾2b) was 
obtained in 95.1%,88.4%, and 87.1%, respectively, and symptomatic 
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Clinico-biological predictors of futile recanalization in posterior 
circulation stroke
Background and aims: In posterior circulation strokes (PCS), mechani-
cal thrombectomy (MT) has improved the prognosis. However, futile 
recanalization (FR) rates are much higher than in the anterior circulation 
strokes. Our aim was to identify risk factors associated with futile reca-
nalization in PCS.
Methods: A retrospective single-center analysis of all PCS who under-
went MT prospectively included in a registry between 2017-2021 was 
performed. FR was defined as a modified Rankin Scale (mRS) of 4-6 at 90 
days despite a successful recanalization(TICI 2b-3). Good clinical out-
come was defined as mRS 0-3 at ninety days. Ordinal logistic regression 
analysis was performed to investigate the predictors of FR.
Results: Among 2133 MT included, 213 were performed in posterior 
circulation, TICI 2b-3 rate was 87.3% (N=186).Median (IQR) age and 
admission NIHSS were 71.5 (61-80) and 11 (5-19) respectively. FR rate 
was 41.9% (N=78). Univariate analysis demonstrated risk factors related 
to FR: higher FAZEKAS grades (2-3)[OR=2.32, 95%CI (1.72-4.23), 
P=0.006], poor BATMAN score (0-6), [OR=1.97,955CI(1.05-3.71), 
p=0.034],poor PC-CS score (0-5) [OR=2.27, 95%CI (1.23-4.17),p=0.008], 
Admission NIHSS⩾10 [OR=3.35, 95%CI (1.76-6.37), p<0.001],admission 
glycemia >170mg/dl [OR=2.24, 95%CI(1.16-4.33),p=0.016], general anes-
thesia use[OR=4.70,95%CI(2.40-9.19), p<0.001groin-to-recanalization > 
60 minutes [OR=4.25, 95%CI(1.80-10.30), p<0.001]. After adjusting  
per confounders, admission NIHSS>10 [OR=2.10,95%CI(1.04-4.24), 
p=0.039], general anesthesia use [OR=2.85,95% CI (1.34-6.03), p=0.006] 
and groin to recanalization >60 minutes [OR=3.18, 95%CI(1.23-
8.22),p=0.017] were identified as independent predictors of FR
Conclusions: Futile recanalization in posterior MT strokes is related to 
higher admission NIHSS, general anesthesia use and with longer groin-to-
recanalization time.
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OUTCOMES OF MECHANICAL 
THROMBECTOMY IN ORALLY 
ANTICOAGULATED PATIENTS WITH 
ANTERIOR CIRCULATION LARGE VESSEL 
OCCLUSION. ANALYSIS FROM THE IMPERIAL 
COLLEGE THROMBECTOMY REGISTRY
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Background and aims: To compare the safety of mechanical 
thrombectomy (MT) for anterior circulation large vessel occlusion 
(LVO) between stroke patients on oral anticoagulation (OAC) and 
those not on OAC.
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Background and aims: There is conflicting evidence as to whether 
intra-arterial (IA) thrombolytics add any additional benefit in patients 
undergoing mechanical thrombectomy (MT).
Methods: We identified 18 studies (3 matched comparisons, 14 
unmatched comparisons, and 1 randomized comparison since January 
2012 using the PRISMA guidelines. Study quality were scored by the 
Newcastle-Ottawa Quality Scale (NOS) and revised Risk of Bias (RoB-2) 
tool. Mantel-Haenszel random-effect model derived odds ratio [OR] with 
95% CI were used to identify the effect of IA thrombolysis on various 
post MT outcomes.
Results: The OR of functional independence (modified Rankin Scale 
[mRS] 0-2) at 90 days was 14% higher (OR 1.14, 95% CI 0.95, 1.37, p = 
0.166, 16 studies involving 7572 patients) with IA thrombolysis with mod-
erate between-study heterogeneity (Q=24.22, p = 0.0615, I2=38.1%). 
The odds of functional independence (non-significantly) increased when 
analysis was restricted to studies that were either matched or rand-
omized comparison (OR 1.28, 95% CI 0.92-1.78, p = 0.149) or those 
with high quality grade, (OR 1.24, 95% CI 0.97-1.58, p = 0.082). The OR 
of symptomatic intracranial hemorrhage (sICH) was 19% higher (OR 
1.19, 95% CI 0.89-1.58, p = 0.246, 17 studies involving 8231 patients) 
with IA thrombolysis with low between-study heterogeneity (Q=11.8, p 
= 0.7576, I2=0%).
Conclusions: The odds of functional independence appeared higher 
with IA thrombolysis and MT compared with MT alone particularly in high 
quality comparisons. However, the odds of sICH were also higher high-
lighting the need for randomized clinical trials to identify the risk benefit 
ratio.
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First-Pass Effect in Basilar Strokes with Mild, 
Moderate and Severe Initial Symptoms

Vincent Brissette*1, Danielle Roy2, Mobin Jamal1,  
Maria Fahmy1,3, Robert Fahed1

1University of Ottawa, Faculty of Medicine, Department of Medicine 
(Neurology), Ottawa, Canada, 2University of Ottawa, Faculty of Medicine, 
School of Epidemiology and Public Health, Ottawa, Canada, 3University 
College Dublin, School of Medicine, Dublin, Ireland

Background and aims: Randomized trials demonstrating the benefit of 
thrombectomy for basilar strokes have enrolled an insufficient number of 
patients with an NIHSS<10 and shown discrepant results for patients 
with an NIHSS>20. Achieving a First-Pass Effect (FPE) improves clinical 
outcomes in basilar strokes. We aimed to evaluate the effect of FPE on 
outcomes based on pre-thrombectomy initial NIHSS score.

hemorrhage was observed in 4.8%, 2.1%, and 3.2%. At 90-day follow-up, 
83.9%, 83.7%, and 72.9% of the patients had mRS 0-2, including 80.4%, 
74.1%, and 55.9% with mRS 0-1, respectively
Conclusions: EVT in patients with anterior circulation stroke and low 
NIHSS is possible and successful with a good safety profile, and should be 
considered for these patients.
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ENDOVASCULAR THERAPY DELAY FOR 
ACUTE LARGE VESSEL OCCLUSION IS 
ASSOCIATED WITH WORSE FUNCTIONAL 
OUTCOME AND INCREASED MORTALITY - 
QUANTIFIED

Julian Carrion-Penagos1, Rami Z Morsi1, Sonam Thind1, Harsh 
Desai1, Sachin Kothari1, Ammar Tarabichi1, Elisheva Coleman1, 
James R. Brorson1, Scott J. Mendelson1, Shyam Prabhakaran1, 
Ali Mansour1, Tareq Kass Hout*1

1The University of Chicago, Neurology, Chicago, United States

Background and aims: Early mechanical thrombectomy (MT) improves 
functional outcomes for patients with acute LVO. It has been shown that 
earlier MT resulted in reduced hospital stay and more desirable living situ-
ation at 90 days after stroke. We hypothesized that delay in MT in patients 
with LVO would result in worse clinical outcome and increased mortality.
Methods: We performed a retrospective analysis of patients who under-
went MT for LVO in a comprehensive stroke center (2018 - 2021.) We 
compared outcomes including in-hospital mortality and 90-day mRS 
based on time from door-to-puncture and door-to-reperfusion, adjusting 
for covariates using logistic regression.
Results: Every 10-minute delay to reperfusion decreased the probability 
of mRS 0-2 at 90 days (OR 0.99, 95%CI 0.98 – 0.99, p=0.002), increased 
the probability of inpatient mortality (OR 1.01, 95%CI 1.00 - 1.01, 
p=0.01), and increased probability of 90-day mortality (OR 1.01, 95%CI 
1.00 - 1.01, p=0.005.) Adjusting for baseline characteristics (p=0.01), PMH 
(p=0.01), admission labs and vital signs (p=0.002), initial stroke assess-
ment and management (p=0.001), delayed times to reperfusion worsened 
90-day mRS. After adjusting for the same groups of variables, delayed 
times to puncture and reperfusion also increased significantly (p<0.05) 
the probability of mortality while inpatient and at 90 days.
Conclusions: Shorter times to puncture and reperfusion impact mRS 
and mortality in LVO stroke patients. Adequate hospital protocols and 
education may lead to faster and more efficient stroke activations leading 
to a shorter time to MT and reperfusion. Goals of door-to-puncture must 
be established in order to achieve better outcome.
Disclosure of interest: No

NEUROINTERVENTION – EXCLUDING 
CLINICAL TRIAL RESULTS

1229

MECHANICAL THROMBECTOMY WITH 
INTRA-ARTERIAL THROMBOLYSIS VERSUS 
MECHANICAL THROMBECTOMY ALONE IN 
PATIENTS WITH ACUTE ISCHEMIC STROKE: 
A SYSTEMIC REVIEW AND META-ANALYSIS

Danish Kherani*1,2,3, Abdullah Lodhi2,4, Iqra Akhtar2,4, Xiaoyu 
MA2,4, Chung Shing Kwok5, Camilo Gomez4, Daniel E. Ford6, 
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Radiology, Prague, Czech Republic, 8P.J. Šafarik University, Faculty of Medicine 
and University Hospital L. Pasteur, Department of Radiology, Košice, Slovakia, 
9Palacký University Medical School and University Hospital, Department of 
Biophysics and Statistics, Olomouc, Czech Republic

Background and aims: Endovascular treatment (EVT) of tandem lesion 
(TL) in anterior circulation (AC) acute ischemic stroke (AIS) represents 
still clinical challenge. We aimed to evaluate a possible impact of clinical, 
laboratory and other selected parameters on clinical outcome after EVT.
Methods: AIS patients with TL in AC treated with EVT were enrolled in 
the multicenter retrospective ASCENT study. A good 3-month clinical 
outcome was scored as 0-2 points in modified Rankin Scale (mRS) and 
achieved recanalization using the TICI scale. Logistic regression analysis 
(LRA) was used for the assessment of possible predictors of good 
3-month outcome with adjustment for potential confounders.
Results: In total, 238 (67.6% males, mean age 67.4 ± 10.3 years) patients 
with median of admission NIHSS 15 were analyzed. Recanalization (TICI 
2b-3) was achieved in 229 (96.2%) patients, and 131 (55.0%) had mRS 0-2. 
Besides generally known predictors of good outcome after EVT, the stent 
patency within first 30 days after EVT (p=0.0005, OR: 0.182), dual anti-
platelet therapy started within 12 hours after stenting (p=0.0001, OR: 
4.258) and statin therapy started within 24 hours after stenting (p=0.001, 
OR: 6.375) were found as predictors. Multivariate LRA confirmed after 
adjustment the stent patency as predictor of good outcome (p=0.003, 
OR: 0.157).
Conclusions: Very early start of dual antiplatelet and statin therapy after 
EVT and stent patency within first 30 days after EVT were found as pre-
dictors of good 3-month clinical outcome in AIS patients treated for TL. 
Study was supported by grant IGA-KZ-2021-1-15 and by IGA LF 
UP_009_2023.
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Study of Vascular Dissection in the Treatment of 
Intracranial Atherosclerotic Stenosis with Balloon 
Angioplasty: Proposal of a New Angiographic 
Classification

Yao Tang*1, Tianxiao LI1, Yingkun He1

1Zhengzhou University People’s Hospital, Department of Cerebrovascular 
Disease, Zhengzhou, China

Background and aims: Vascular dissection is the most common com-
plication in the treatment of intracranial atherosclerotic stenosis (ICAS) 
with balloon angioplasty. We propose a new classification of dissection in 
angiographic.
Methods: Patients were divided into dissection group and non-dissec-
tion group with symptomatic ICAS who received balloon dilatation alone 
in a tertiary stroke center. A new classification method is proposed. Type 
I: The blood perfusion rate of the diseased vessel is the same as normal. 
Type IIa: The blood flow rate slows down less than 0.5s. Type IIb: Partial 
small branches were incomplete or disappeared. Blood flow rate was 
more than 0.5s and less than 1s. Type III: The blood flow rate was slower 
than 1s.
Results: Vascular dissection occurred in 30 of the 100 patients. There 
were 5 cases for type I, 7 cases for type IIa, 15 cases for type IIb, and 3 
cases for type III. One patient with type IIb had ischemic stroke in perio-
perative period. Recurrent stroke was observed in 3 patients with type 
IIb. Further analysis showed that the incidence of total adverse events was 
significantly higher than that of type I~IIa (P=0.002).
Conclusions: The clinical outcomes of type IIb and above is worse than 
that in type I~IIa, which may require active remedial treatment. The new 

Methods: We retrospectively analysed the prospective multicentric ETIS 
registry, including 279 patients from 6 participating centres treated with 
thrombectomy. We compared the 90-day clinical outcomes of FPE to 
non-FPE on patients based on their initial clinical severity: mild 
(NIHSS<10), moderate (NIHSS 10-20) and severe (NIHSS>20). We used 
Poisson Regression with robust error variance to determine the effect of 
the NIHSS score on the association between FPE and outcomes.
Results: Patients with an NIHSS<10 and NIHSS 10-20 treated with FPE 
for basilar stroke had a significantly higher risk of a 90-day favourable clini-
cal outcome (mRS 0-3) compared to patients not treated with FPE 
(RR=1.32, 95% CI:1.04, 1.66, p-value=0.0213, and RR=1.79, 95% CI:1.26, 
2.53, p-value=0.0011, respectively). Such benefit was not found in patients 
with an NIHSS>20. We found a significantly lower risk of a very poor 
90-day clinical outcome (mRS 4-5) and mortality in FPE patients with an 
NIHSS 10-20 but not amongst patients with an NIHSS>20. (Figure 1)
Conclusions: Achieving an FPE significantly improves outcomes amongst 
patients with initial mild (NIHSS<10) or moderate (NIHSS 10-20) symp-
toms; however, our study did not demonstrate any benefit amongst 
patients with initial severe symptoms (NIHSS>20).
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FACTORS INFLUENCING CLINICAL RESULTS 
OF ENDOVASCULAR TREATMENT FOR 
ACUTE ISCHEMIC STROKE DUE TO TANDEM 
LESION IN ANTERIOR CIRCULATION: 
RESULTS PROM THE ASCENT STUDY
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1Hospital Universitari i Politècnic La Fe, Neurology, Valencia, Spain, 2Hospital 
General de Castellón, Neurology, Castellón, Spain, 3Consorcio Hospital General 
Universitario de Valencia, Neurology, Valencia, Spain, 4Hospital General de 
Elche, Neurology, Elche, Spain, 5Hospital General Universitario de Alicante, 
Neurology, Alicante, Spain

Background and aims: The NeVaTM is a novel hybrid-cell stent retriever 
with functional zones to incorporate and trap resistant emboli. Our aim 
is to describe the safety and efficacy of this stent.
Methods: We conducted a retrospective study of a prospective col-
lected database at a regional level in the Comunidad Valenciana from 
January 2020 to July 2022.
Results: We included 272 patients, 59% men. Median presenting NIHSS 
was 15. 82 of 272 (30%) were treated with NeVaTM. There were no dif-
ferencies in reperfusion rates (mTICI ⩾ 2b) according to the device (80% 
vs 80% p = 1.00). A high percentage of first pass effect was identified 
with the other devices compared to NeVaTM (47% vs 33% p = 0.09). 
NeVaTM presented a high rate of intracerebral hemorrhagic (ICH) (60% 
vs 24% p = 0.00) but there were no differences in intraparenchymal 
hemorrage according to Heidelberg classification. When we considered 
symptomatic intracerebral hemorrhagic (sICH) according to ECASS II, 
patients treated wiht other devices presented a high rate of sICH (20% 
vs 5% y p = 0.10).
No differences were found in functional outcome (mRS 0-2) at 90 day. 
However, patients treated with NeVaTM presented a high mortality rate at 
90 day (56% vs 32%, p = 0.03).
Conclusions: In our series, NeVaTM demonstrated high rates of asymp-
tomatic ICH. We suggest it could be related to the number of passes 
needed (> 1). Moreover, NeVaTM presented a high mortality rate at 90 
day, but it was not due to sICH.
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FACTORS INFLUENCING STENT PATENCY 
AFTER ENDOVASCULAR TREATMENT FOR 
ACUTE ISCHEMIC STROKE DUE TO TANDEM 
LESION IN ANTERIOR CIRCULATION: 
RESULTS FROM THE ASCENT STUDY

David Cernik*1, Roman Havlicek2,3, Daniel Sanak2,  
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Slovakia, 5Palacký University Medical School and University Hospital Olomouc, 
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classification of vascular dissection provides a new idea for clinical 
decision-making.
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MECHANICAL THROMBECTOMY WITH THE 
NEVATM STENT RETRIEVER: REAL-WORLD 
EXPERIENCE AT A TERTIARY CENTRE
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Typical vascular dissection: A~B: type I; C~D: type IIa; E~F: IIbIIG~H: type III



Abstracts 233

Disclosure of interest: No

Background and aims: Endovascular treatment (EVT) of tandem lesion 
(TL) in anterior circulation (AC) acute ischemic stroke (AIS) mostly 
includes carotid stenting (CAS). We evaluated factors influencing the 
patency of stent during the first 30 days after EVT.
Methods: AIS patients with TL in AC treated with EVT were enrolled in 
the multicenter retrospective ASCENT study. Patent stent (PST) was 
assessed using ultrasound within the first seven and 30 days after EVT. A 
good 3-month clinical outcome was scored as 0-2 points in modified 
Rankin Scale (mRS). Logistic regression analysis (LRA) was used for the 
assessment of predictors of stent patency.
Results: In total, 238 (67.6% males, mean age 67.4 ± 10.3 years) 
patients were analyzed. The occluded stent (OST) was found in 25 
(10.5%) patients within the first seven days and 37 (15.5%) patients had 
OST within 30 days after EVT and 12 (32.4%) of them reached mRS 0-2. 
LRA showed dual antiplatelet therapy (DAPT) started within 12 hours 
after EVT (p=0.0003, OR: 0.141) and prior used of statins (p=0.045, 
OR: 0.221) only predictors for PST within first 7 days after EVT, and 
DAPT started within 12 hours after stenting (p=0.0001, OR: 0.113) only 
predictor for PST within the first 30 days after EVT.
Conclusions: Very early start of DAPT after EVT and prior use of 
statins were found only predictors of PST within the first 30 days  
after EVT. 67.6% patients with early OST had poor 3-month  
outcome. Study was supported by grant IGA-KZ-2021-1-15 and by 
IGA_LF_UP_009_2023.
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Endothelial-targeted recombinant CD39 as novel 
therapy for focal and global brain ischaemia

Harshal Nandurkar*1, Natasha Lee1, Carly Selan1, Joanne 
Chai1, Robert Medcalf1, David Wright1, Xiaowei Wang2, 
Karlheinz Peter3, Simon Robson4, Maithili Sashindranath1

1Monash University, The Australian Centre for Blood Diseases, Melbourne, 
Australia, 2Baker Heart and Diabetes Institute, Atherothrombosis and Vascular 
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Atherothrombosis and Vascular Biology, Melbourne, Australia, 4Beth Israel 
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Background and aims: CD39 is an endothelial surface anchored 
enzyme that converts ATP and ADP to AMP, which is then subsequently 
converted to adenosine by CD73. We have developed an endothelial cell 
(EC)-targeted CD39 (‘Anti-VCAM-CD39’) which we demonstrate to 
improve stroke outcomes in murine model of acute ischaemic stroke 
(AIS).
Methods: Models of transient middle cerebral artery occlusion (MCAo)
was used. The test drugs (anti-VCAM-CD39 and various controls were 
given after 3 hours after ischaemia of 30 min. Assessments at 24 h 
included function and, infarct volume and perfusion (MRI), albumin 
extravasation and serum vWF.
Results: In the MCAo model, anti-VCAM-CD39 (0.5mg/kg), demon-
strated lower infarct volumes and better perfusion (Fig. 1), lower albumin 
extravasation and vWF level p< 0.5 for all parameters). Co-administration 
with tPA was synergistic in improving function and infarct volumes (p< 
0.05) (Fig. 2).
Conclusions: Endothelial-targeted soluble CD39 significantly improved 
outcomes (function stroke volume) in focal stroke and synergized with 
tPA without excess bleeding.

Fig. 1. Infarct volume was significantly decreased and perfusion was 
increased after drug treatments in MCAo treated mice (n=4-6). 
Infarct volume was significantly decreased after 0.5mg/kg anti-VCAM-
CD39treatment compared to saline treated mice after MCAo (p=0.022, 
Unpaired T-test). Perfusion wassignificantly improved towards to middle 
of the brain after drug treatment (p=0.0448, Two-way ANOVAwith 
Sidaks multiple comparison test).

Fig. 2. As tPA is standard of care, we demonstrate that anti-VCAM-
CD39 when co-administered synergised with tPA to reduce stroke 
volumes (N=5-8). Representative MRI volumisation is shown. There was 
no excess bleeding noted (data not shown). 
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hypothesize that an early EVT in severe SVT is associated with reduced 
mortality rates and an increase in the frequency of functional 
independence.
Methods: From our prospective single-center registry, SVT patients 
requiring EVT between January 2010 and October 2022 were identified. 
We compared patients treated within 24 hours versus more than 24 
hours after admission (hospitalization to EVT; early versus late EVT). The 
main outcome parameter was mortality at three months. Secondary out-
come parameters were excellent functional outcome (modified Rankin 
Scale [mRS] 0-1) and functional independence (mRS 0-2) at discharge and 
after 90 days.
Results: N = 177 SVT patient were identified and n = 36 (20.3%) could 
be analyzed (n = 24 [early EVT]; n = 12 [late EVT]). We observed a 
reduced mortality in early versus late EVT at three months (12.5% versus 
44.4%; OR [95 % CI] 5.6 [0.81-38.79]; p = 0.068). 58.3% versus 22.2% of 
patients had an excellent functional outcome (mRS 0-1; 0.20 [0.03-1.36]; 
p = 0.118) at 90 days.
Conclusions: Early EVT was associated with a non-significant but poten-
tially clinically relevant reduction in mortality and a trend towards a bet-
ter functional outcome. Sufficiently powered randomized controlled trials 
need to confirm these findings and evaluate a “time is brain” concept for 
EVT in SVT.
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Assessing the effects of targeted extracellular 
vesicles in novel stroke therapies

Rebecca Rooney*1, Stuart Nicklin1, Lorraine Work1

1School of Cardiovascular and Metabolic Health, University of Glasgow, 
Glasgow, United Kingdom

Background and aims: Extracellular Vesicles (EVs) may be used as 
therapeutic delivery vectors in stroke following loading with cargo includ-
ing miRNA or drugs. Therapeutic EVs may be targeted to areas of the 
brain by exploiting Rabies Virus Glycoprotein (RVG) that binds neuronal 
acetylcholine receptor subunit beta 2. The aim was to assess if targeting 
C. elegans miRNA-39 (Cel-miR-39) loaded EVs with RVG improves cargo 
delivery in vitro and in vivo.
Methods: Spontaneously Hypertensive Stroke-Prone (SHRSP) rat 
plasma-derived EVs were loaded with Cel-miR-39 and coated with RVG. 
Rat primary neuronal cell cultures were incubated with 1x108, 4x108 or 
1x109 p/ml Cel-miR-39-loaded RVG-targeted EVs (RVG-EVs) or Cel-miR-39- 
loaded non-targeted EVs (NT-EVs) for either 4 or 18 hours. In vivo, 1x1011 
RVG-EVs or NT-EVs were administered intranasally to SHRSP over two 
days. On the fourth day, brains were harvested and sectioned rostrocau-
dally (Olfactory bulb [OB]- brain section [BS] 4). Tissue and cellular Cel-
miR-39 expression were assessed using qRT-PCR.
Results: Cel-miR-39 expression was increased in primary neuronal cells 
incubated for 4 hours with 1x108 p/ml of RVG-EVs [{dCT±SEM} 
0.27±0.12] compared to 1x108 p/ml of NT-EVs [0.83±0.16] (p<0.05). In 
vivo, Cel-miR-39 expression was increased in all brain sections in RVG-EVs 
(OB [3.00±0.02] through to BS4 [1.70±0.16]) and NT-EVs (OB 
[3.13±0.13] through to BS4 [1.69±0.19]) groups compared to control 
group (p<0.05-0.01). There was no difference Cel-miR-39 expression 
between RVG-EV and NT-EV groups in vivo.
Conclusions: Although requiring optimsation, intranasal EV delivery 
combined with brain-targeting approaches is a novel approach to increase 
EV cargo delivery.
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Characteristics of endovascular treatment for 
Hyperacute In-Flight Stroke

HEE KWON PARK*1, Sang Joon An2, Kyung Bok Lee3,  
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1Inha university hospital, Neurology, Incheon, South Korea, 2, International ST. 
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Neurology, Incheon, South Korea, 3Soonchunhyang University Seoul Hospital, 
Soonchunhyang University School of Medicine, Neurology, Seoul, South Korea, 
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Background and aims: Annually over 2 billion passengers fly on com-
mercial airlines and in-flight medical emergency is different, compared to 
on-ground emergency. Previous reports estimated in-flight stroke up to 2 
percent of total in-flight emergency. However, description of in-flight 
stroke case series has been limited until now. Here we report the clinical 
characteristics of mechanical thrombectomy of in-flight stroke cases 
experienced in our hospital.
Methods: Among patients registered in the prospective Inha stroke 
and transient ischemic attack (TIA) registry from January 2001 to 
October 2019, we performed retrospective review of medical records 
and captured ischemic stroke which occurred during flight. Routine 
stroke work up including brain MRI/A and etiologic investigation was 
performed.
Results: A total of 27 in-flight stroke cases were enrolled(Age. 60 ± 13.7 
years; 16 men). The main etiology was large artery atherosclerosis(67%) 
and cardioembolism(22%). The time duration between stroke onset to 
ER arrival was 4.5± 5.3 hours. All of nine patients with unclear onset 
were associated with the poorer outcome, defined as mRS 4 or higher. 
Three persons(11%) received the intravenous thrombolysis and eight 
patients(30%) underwent the mechanical thrombectomy. Seven patients 
had successful recanalization. However, three of them became dependent 
and hemorrhagic conversion occurred in two patients.
Conclusions: Main etiology of ischemic in-flight stroke was a large 
artery atherosclerosis and cardioembolism. Unclear stroke onset during 
flight and delayed transportation to ER might be the barrier for early 
revascularization. Proper management of early stroke detection and 
faster transportation would be necessary for these patients.
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Early versus late initiation of endovascular 
therapy in patients with intracranial venous sinus 
thrombosis

Philipp Bücke*1, Hans Henkes2, Alexandru Cimpoca2,  
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Background and aims: Endovascular therapy (EVT) can be per-
formed in selected patients with intracranial venous sinus thrombosis  
(SVT) prone to a poor prognosis. Yet, there are uncertainties in terms of 
patient selection, timing of the intervention or the overall benefit. We 
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Methods: We conducted a retrospective study on patients who under-
went neuroendovascular procedures and were placed on intravenous can-
grelor. Cangrelor was administered as a 15 mcg/kg bolus followed by 2 
mcg/kg/min infusion titrated to goal P2Y12 reaction unit (PRU) level of 50 
to 150, then transitioned to oral antiplatelet therapy.
Results: A total of 67 patients were included (mean age (years): 57.8 ± 
18.5, males: 34 (50.7%), Black: 51 (76.1%)). The most common comorbid-
ity was hypertension (n=38/66, 56.7%). Six patients (9.0%) received intra-
venous thrombolysis. Cangrelor infusion was most used for stent 
placement (n=21, 32.3%). Stenting occurred intracranially in 18 patients, 
extracranially in 22 patients, and both intracranial and carotid arteries in 3 
patients. PRU levels were measured in 61 patients (91.0%). Approximately 
40.9% of the patients had a favorable outcome with modified Rankin Scale 
(mRS) score of 0 to 2 at 90 days (n=18/44). Within 1-year, 4 patients had 
recurrent or new strokes (7.7%), 2 with symptomatic intracranial hemor-
rhage [sICH] (3.0%), 3 with asymptomatic intracranial hemorrhage [aICH] 
(4.5%), and 1 gastrointestinal bleeding event were recorded (1.5%). When 
stratified by supratherapeutic PRU level (PRU < 50), there was a signifi-
cant difference in sICH (p=0.044) but not aICH (p=0.203).
Conclusions: To our knowledge, this is the first report to demonstrate 
the safety and effectiveness of intravenous cangrelor use titrated by plate-
let function testing in the largest cohort of patients who underwent neu-
roendovascular procedures.
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Endovascular treatment of basilar artery 
occlusion, experience in a third level hospital
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Background and aims: Description and analysis of the experience in 
basilar artery occlusion endovascular treatment in a tertiary hospital with 
a reference population of 2.5 million inhabitants.
Methods: Patients with BAO during 2017-2021 and registered in the 
Andalusian thrombectomy database (ARTISTA) of Huelva-Sevilla were 
included. A statistical analysis of the demographic variables, recanalization 
rate and good functional prognosis (modified Ranking scale (eRm) ⩽ 2 
and ⩽ 3) as well as complications of the procedure was performed.
Results: 148 patients (7.8% of the database), median 70.6 years (63-80), 
NIHSS pre-procedure 14 (6-24.7) 31.1% received fibrinolysis, 21.6% were 
awakening strokes, 12 8% were intrahospital. Time onset of symptoms-
recanalization was 358 minutes (256-631), with a median recanalization 
puncture time of 40 (17.7-89). In 62.2% there was BA occlusion in 23.9%, 
and 9.9% also involving the vertebral and posterior cerebral arteries. In 
61.1%, the endovascular procedure was performed with local anesthesia 
(general: 34%, sedation: 4.9%). Distal aspiration was performed in 82%, 
stent retriever in 6%, solumbra in 5%, and PTA and/or stent in 7%. The 
recanalization rate was TICI ⩾2b in 86%. The 90-day eRm was 0-2 in 
37.9% and 0-3 in 46.4%. 36.4% of the patients were Ranking 6. In 9.3% 
there was some procedural complication (dissection in 2.2%). Symptomatic 
intracranial hemorrhage occurred in 5% (PH1: 2.1%, PH2: 2.9%). 36.4% 
required admission to the ICU, the rest went to the Stroke-Unit.
Conclusions: Our results in the treatment of patients with OAB are 
similar to those described in the ATTENTION and BAOCHE studies.
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STRESS HYPERGLYCEMIA AS A MODIFIABLE 
PREDICTOR OF FUTILE RECANALIZATION IN 
PATIENTS UNDERGOING ENDOVASCULAR 
TREATMENT FOR ACUTE ISCHEMIC STROKE

Fedra Kuris*1, Sara Pez1, Roberto Sartor1, Yan Tereshko1, 
Lorenzo Nesi1, Gian Luigi Gigli1,2, Simone Lorenzut3,  
Massimo Sponza4, Francesco Janes1,3, Mariarosaria Valente1,2, 
Giovanni Merlino1,3

1Clinical Neurology, Udine University Hospital, Udine, Italy, Neurosciences, 
Udine, Italy, 2Dipartimento di Area Medica (DAME), University of Udine, 
Udine, Italy, Dipartimento di Area Medica (DAME), University of Udine, 
Udine, Italy, Udine, Italy, 3Stroke Unit, Neurosciences, Udine, Italy, 4Division of 
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Background and aims: EVT is the standard treatment in acute ischemic 
stroke (AIS) due to LVO. Despite successful reperfusion can be achieved 
in 80-90% of patients, approximately half of these does not reach a 
favourable outcome, namely futile recanalization (FR). In order to mini-
mize FR, modifiable predictors post-recanalisation should be recognised 
and treated. The aim of this study was to identify modifiable and non-
modifiable predictors of FR, including stress hyperglycemia.
Methods: We conducted a retrospective study of consecutive patients 
affected by AIS due to anterior LVO who were treated with EVT. Patients 
were included if achieved a TICI score of 2b or 3. Patients were distin-
guished into two groups, FR group (mRS > 2) and meaningful recanaliza-
tion (MR) group (mRS ⩽ 2). Stress hyperglycemia was estimated by the 
GAR index (fasting plasma glucose/ HbA1c). A binary logistic regression 
model was used for detecting independent predictors of FR.
Results: A total of 238 subjects were included and distinguished into 
two groups, FR (n = 129, 54.2%) and MR (n = 109, 45.8%). Our multi-
variable analysis showed that age (OR 1.05; 95% CI 1.01-1.09), female 
sex (OR 1.43; 95% CI 1.12-5.30), GAR index (OR 1.17; 95% CI 1.06-
1.29), baseline NIHSS (OR 1.15; 95% CI 1.07-1.25) and time from symp-
toms onset to EVT (OR 1.01; 95% CI 1.00-1.01) were significantly 
associated with FR.
Conclusions: In addition to age, female sex, baseline NIHSS and time 
from symptoms onset to EVT, we identified stress hyperglycemia as a 
modifiable predictor post-recanalisation of FR.
Disclosure of interest: No
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INTRAVENOUS DOSE-ADJUSTED CANGRELOR 
USE FOR NEUROENDOVASCULAR 
PROCEDURES: AN INSTITUTIONAL 
EXPERIENCE

Rami Z. Morsi*1, Harsh Desai1, Sachin Kothari1, Sonam Thind1, 
Julian Carrion Penagos1, Elisheva Coleman1, James R. Brorson1, 
Scott Mendelson1, Ali Mansour1, Shyam Prabhakaran1,  
Tareq Kass-Hout1

1UChicago Medicine, Department of Neurology, Chicago, United States

Background and aims: This study investigates the safety and feasibility 
of intravenous dose-adjusted cangrelor in patients undergoing such 
procedures.
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Background and aims: Success of the DAWN trial have led to a sig-
nificant increase in late-window thrombectomy across the world. While 
chronological heterogeneity in neurological improvement after endovas-
cular thrombectomy (EVT) has been studied for early-window thrombec-
tomy, data for late-window thrombectomy is lacking. We aim to 
determine the incidence and predictors of early (EFI) and delayed func-
tional independence (DFI) amongst intervention arm patients of the 
DAWN trial.
Methods: Demographic, clinical, radiological, treatment, and procedural 
information were analyzed from the DAWN trial (patients randomized to 
EVT versus medical management for anterior large vessel occlusions pre-
senting between 6-24hours after stroke onset). Incidence and predictors 
of EFI (modified Rankin Scale (mRS) score 0-2 at discharge) and DFI (mRS 
score 0-2 at 90 days in non-EFI patients) were analyzed.
Results: Of the 104 EVT patients with available data, EFI was observed 
in 21% (22/104) of patients. Among surviving non-EFI patients (73),  
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Endovascular thrombectomy in patients with 
anterior circulation stroke: An emulated real-
world comparison
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Background and aims: Endovascular thrombectomy(EVT) is effective 
for acute anterior circulation stroke due to large vessel occlusion(LVO). 
However, translation from randomized controlled trials(RCTs) with highly 
selected patients to real-world requires confirmation, particularly to iden-
tify beneficial associations outside these selection criteria.
Methods: This trial emulation is based on longitudinal real-world data 
from the Stroke Research Consortium in Northern Bavaria(STAMINA, 
2015-2019), comparing patients meeting inclusion criteria for RCTs 
included into HERMES and included into AURORA meta-analysis. Further, 
we investigated outcomes of patients treated outside of RCT-criteria. 
Primary outcome was functional independence at 90 days defined by mod-
ified Rankin scale(mRS,0-1). Secondary outcomes included mortality and a 
composite of functional recovery to independence or premorbid status.
Results: Of 598 patients, 281(47.0%) met RCT-criteria for treatment 
within 6h(STAMINA-HERMES), 74(12.4%) met RCT-criteria for treat-
ment within 6–24h(STAMINA-AURORA), and 277(46.3%) patients 
received EVT outside RCT-criteria. We observed no difference in propor-
tions of patients with functional independence or mortality, STAMINA-
HERMES vs. HERMES meta-analysis(mRS 0-1: 120/281[43%] vs. 
291/633[46%],p=0.36) and STAMINA-AURORA vs. AURORA meta-
analysis(mRS 0-1: 26/74[35%] vs. 122/266[46%],p=0.10). Patients treated 
outside RCT-criteria had poorer outcome(mRS 0-1: 38/277[14%], 
p<0.001); possibly driven by frequent pre-existing functional dependence 
(n=172/277[62%]). Multivariable analysis showed independent associa-
tions of lower NIHHS(p<0.001) and younger age(p=0.002) with func-
tional recovery to independence or premorbid status after EVT outside 
RCT-criteria.
Conclusions: Translation of outcomes after EVT reported in RCTs into 
real-world is possible, however, almost half of patients did not met trial 
criteria, mainly because of preexisting functional dependence. In these 
patients, lower age and NIHSS was positively associated with functional 
outcome.
Disclosure of interest: No
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Incidence And Predictors of Early Versus Delayed 
Functional Independence After Late-Window 
Thrombectomy: Analysis of the DAWN Trial Data
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Factors associated with early mortality in 
ischaemic stroke due to large vessel occlusion 
treated by mechanical thrombectomy with 
arterial recanalization after the first pass

Elena Morales Bacas*1,1, Juan Carlos Portilla Cuenca1,  
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Background and aims: Mechanical thrombectomy (MT) is the first line 
treatment of ischaemic stroke due to intracranial large vessel occlusion 
(LVO). The fast and complete recanalization of the affected vessel is associ-
ated with improved outcomes. The first pass effect (FPE) is defined as 
achieving a complete recanalization with a single thrombectomy device pass.
To investigate which factors are associated with early mortality in those 
patients in whom FPE is achieved in ischaemic stroke due to LVO in our 
cohort.
Methods: A prospective registry of patients with ischaemic stroke and 
LVO treated with TM in whom FPE was achieved. We analysed demo-
graphic, vascular, stroke-related factors, treatment received and futile 
recanalization (difference between baseline and 24-hour NIHSS <4 or 
24-hour NIHSS of 0-1).
Results: 86 patients were included, FPE was achieved in 50% (43/86 
patients). In this group hospital mortality was 16.3% (7/43 patients) com-
pared to 18.1% (8/43) in the group where PEF was not achieved (p 0.82).
Factors associated with in-hospital mortality among those patients in PEF 
group were: diabetes (42.9%vs8.3%, p=0.01), baseline blood glucose 
[165.7 (24.8)mg/dl vs 125(4.3)mg/dl, p=0.0006], systolic blood pressure 
[133.1 (7.9)mmHg vs 152, 2 (4.2)mmHg, p=0.06], baseline NIHSS [25(4.7) 
vs 14.4(1.2), p=0.003], and symptomatic haemorrhagic transformation 
(36 hours) 14.3% vs 0%, p=0.02.
Conclusions: FPE was achieved in 50% of patients. Factors associated with 
mortality in this group were diabetes, higher glycaemia and NIHSS, lower 
systolic blood pressure on admission and haemorrhagic transformation.
Disclosure of interest: No
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CANGRELOR VERSUS GLYCOPROTEIN 
IIB/IIIA INHIBITORS IN ENDOVASCULAR 
TREATMENT OF TANDEM LESIONS
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DFI was observed in 45.2% (33/73). Amongst patients with 90-day mRS 
0-2, 65% (33/51) recovered in a delayed fashion (Figure-1). Lower 
24-hour-NIHSS score (OR-0.77(95%CI-0.65-0.90,p=0.001) and ICA loca-
tion (OR 3.46 (95%CI-0.97-12.43,p=.057) were independent predictor of 
EFI. Younger age (OR-0.94(95%CI-0.88-0.99,p=0.018) and lower dis-
charge-NIHSS score (OR-0.60(95%CI-0.46-0.77,p<0.001) were inde-
pendent predictors of DFI amongst non-EFI patients. Odds of DFI 
(amongst surviving non-EFI) declines significantly with increasing age 
(approximately 7% decline for every 5 years).
Conclusions: Neurological improvement after late-window thrombec-
tomy is chronologically heterogenous. Approximately 2 in 3 patients 
achieve functional independence in a delayed fashion. Younger age and 
lower stroke severity predict delayed functional independence.
Disclosure of interest: No
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Endovascular thrombectomy for Acute Ischemic 
stroke patients 80 years and older- a single center 
experience
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Background and aims: Selection for endovascular treatment (EVT) 
for acute ischemic stroke in the elderly remains challenging due to under-
representation in the landmark-randomized trials. The aim of this study 
was to assess the safety and outcome of EVT in older adults, aged ⩾80 
years and compare functional outcomes with younger adults treated 
with EVT.
Methods: We reviewed prospectively collected data from consecutive 
older adults treated with EVT in our institution between 2011 and 2020. 
For comparison, we included a cohort of consecutive younger adults 
treated with EVT in 2020. Clinical and radiological parameters as well as 
functional, safety and technical outcomes were analyzed.
Results: Two hundred and five older adults and 113 younger adults 
was included in the analyses. Good function was less likely in older 
adults compared with younger adults (adjusted OR 0.77, 0.39-1.49, 
p=0.432.) Mortality rates 3 months after were comparable between 
groups (24.9% vs. 16.8%, p=0.09). The likelihood of achieving good 
functional outcome decreased by 19% for every 5 years age increase 
(OR 0.81 95%CI 0.73-0.90), while mortality risk increased as well 
(OR=1.25, 95% CI 1.1-1.5). National Institutes of Health Stroke Scale 
(OR 1.08, 95% CI 1.02-1.15, p=0.007) and pre-stroke modified Rankin 
scale (mRS) (OR 2.337, 95% CI 1.44-3.78, p=0.001) were predictors of 
good functional outcome.
Conclusions: EVT in older adult stroke patients is beneficial for selected 
cases. However, increasing age increases the risk of poor functional out-
come, independent of poor prognostic factors. A pre-stroke mRS score 
may help clinicians in selecting older patients for EVT.
Disclosure of interest: No
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glycoprotein IIb/IIIa (GP IIb/IIIa) inhibitors in patients with acute cervical 
tandem lesions (TLs).
Methods: We identified all cases of periprocedural administration of IV 
cangrelor or GP IIb/IIIa inhibitors (tirofiban, eptifibatide) during acute TLs 
intervention from an international multicenter collaboration. Safety out-
comes included rates of sICH, parenchymal hematoma (PH2) and pete-
chial hemorrhage.
Results: Sixty-three patients received IV antiplatelets only during EVT, 30 
were in the cangrelor group and 33 in the GP IIb/IIIa inhibitors group. The 
dose regimen of cangrelor was a bolus of 15mcg/kg followed by an IV infu-
sion of 2mcg/kg/min. For tirofiban, an infusion of 0.1mcg/kg/min without 
bolus was administered. For eptifibatide, a bolus of 90mcg/kg was fol-
lowed by a 0.5-2mcg/kg/min infusion. Cangrelor demonstrated lower non-
significant trends of sICH rates (3.3% vs. 12.1%,p=0.197) when compared 
to GP II/IIIa inhibitors. Additionally, cangrelor had a trend to lower rates 
of sICH-PH2 (3.3% vs. 15.2%,p=0.110) and petechial hemorrhage (20% 
vs. 42.4%, p=0.056). The odds of complete reperfusion (mTICI-3) were 
higher with cangrelor (aOR=5.86;95%CI 1.57-26.6;p=0.013).
Conclusions: Cangrelor at half dose of the myocardial infarction proto-
cols was associated with a non-significant trend of decreased of hemor-
rhagic conversion and increased complete reperfusion rates compared to 
GP IIb/IIIa inhibitors, in patients with acute cervical TLs. Further prospec-
tive larger studies are warranted to confirm this association.
Disclosure of interest: No
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THE VARIABLE USE OF HEPARIN THROGUH 
IV BOLUS AND FLUSH SYSTEMS DURING 
EVT AMONG NEUROINTERVENTIONISTS, AN 
INTERNATIONAL SURVEY

Faysal Benali*1, Aymeric Rouchaud2, Wim Van Zwam1
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Background and aims: Heparin administered through flush fluids is not 
considered in recent trials and could add up to the total amount of hepa-
rin administered, possibly influencing main results. We analyze the use of 
heparin among neurointerventionists worldwide.
Methods: We conducted a Survey from November to January 2022. The 
questions aimed to identify the variability of heparin administration during 
EVT. We calculated the total amount of heparin(IU) entering the patient 
through flush fluids per hour by multiplying the number of infusion bags, 
drip rate[mL/h], heparin concentration[IU/L] and by 1/1000L/mL.
Results: A total of 232/4005 invited participants from >15different 
countries filled in the survey. 177/232 (76%) respondents administer hep-
arin during EVT; 19/177 (11%) only through IV-bolus; 27/177 (15%) 
through both IV-bolus and flush-fluids and 132/177(75%) only through 
flush-fluids. From the participants who administer heparin through flush-
fluids, the median calculated flow was 450 IU/h(IQR180-1080) with a 
maximum of 5400IU/h. The median concentration was 1000IU/L 
(IQR1000-4500) with a maximum of 10.000IU/L (n= 3[USA, Sweden and 
Japan]). Among the respondents who administer heparin through IV-bolus, 
the median was 3000(IQR80-5000)IU (for an average body-weight of 
75kg), with a maximum dose of 9375IU and the most commonly used 
dose of 5000IU(n=8).
Conclusions: We show variable heparin doses administered by neuroin-
terventionists worldwide through both IV-bolus and flush-fluids during 
EVT, with a maximum bolus dose of 9375IU (per 75kg body weight) and 
maximum flush-flow of 5400IU/h. Caution is warranted, especially during 
complex/long EVT procedures.
Disclosure of interest: No

Milagros Galecio-Castillo1, Hisham Alhajala18, Marco Malaga1,  
Mudassir Farooqui1, Tudor Jovin12, Santiago Ortega-
Gutierrez*19, Mouhammad Jumaa18

1University of Iowa Hospitals & Clinics, Department of Neurology, Iowa City, 
United States, 2Universidad Cientifica del Sur, Neuroscience, Clinical 
Effectiveness and Public Health Research Group, Villa EL Salvador, Peru, 
3ProMedica Toledo Hospital, Department of Neurology, Toledo, United States, 
4The University of Texas Rio Grande Valley, Department of Neurology, 
Edinburg, United States, 5UNM Health Sciences Library & Informatics Center, 
Department of Neurology, Albuquerque, United States, 6Hospital Vall 
d’Hebron, Department of Neurology, Barcelona, Spain, 7Yale University School 
of Medicine, Department of Neurology, New Haven, United States, 
8University of Kansas School of Nursing, Department of Neurology, Kansas 
City, United States, 9Icahn School of Medicine at Mount Sinai, Department of 
Neurosurgery, New York, United States, 10University of South Florida, 
Department of Neurology, Tampa, FL, United States, 11University of Miami 
Leonard M. Miller School of Medicine, Department of Neurology, Miami, 
United States, 12Cooper University Hospital, Department of Neurology, 
Camden, United States, 13Boston Medical Center Place, Department of 
Neurology, Boston, United States, 14UT Health McGovern Medical School, 
Department of Neurology, Houston, TX, United States, 15Texas Stroke 
Institute - Plano, Department of Neurology, Plano, United States, 16Saint Louis 
University, Department of Neurology, St. Louis, United States, 17Pomona 
Valley Hospital Medical Center, Department of Neurology, Pomona, United 
States, 18ProMedica Toledo Hospital - Emergency Department, Department of 
Neurology, Toledo, United States, 19University of Iowa Hospitals & Clinics, 
Department of Neurology, Neurosurgery & Radiology, Iowa City, United States

Background and aims: There is lack of evidence to support on the use 
of intravenous (IV) periprocedural antiplatelet therapy when patients 
undergo acute carotid stenting during mechanical thrombectomy  
(MT). We aimed to compare the safety profile of IV cangrelor versus IV 
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used for ICA compared to MCA-M1(61% vs. 51%,p=0.35), but MAT was 
more commonly used for first pass for ICA when compared to MCA-
M1(74% vs. 61%,p=0.21)(Table-2).Figure-1 demonstrates increasing use 
of MAT as the sole technique over 2.5years (33% to 49%,p=0.12)
Conclusions: At our CSC in a real-world setting, 1-in-4 patients experi-
ence First Pass Effect. Over time, the use of manual aspiration is increas-
ing, and stent-retrievers are increasingly being used as a rescue technique 
for the second pass. Further studies are required to optimize mechanical 
thrombectomy technique.
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CAROTIC ENDARTERECTOMY AS AN 
ALTERNATIVE TO ACUTE PLACEMENT OF 
CAROTIC STENT IN THE MANAGEMENT 
OF ACUTE ISCHEMIC STROKE CAUSED 
BY TANDEM LESION IN THE ANTERIOR 
CIRCULATION

Jarmila Neradova*1, David Cernik1, Štěpánka Brušáková1

1Masaryk Hospital, Krajská Zdravotní a.s., Comprehensive Stroke Center, 
Department of Neurology, Ústí nad Labem, Czech Republic

Background and aims: Early carotid stent reocclusion when dealing 
with a tandem lesion (TL) in the anterior circulation is a serious complica-
tion with significant clinical impact. Properly timed carotid endarterec-
tomy (CEA) of the symptomatic artery can be an alternative to stent 
placement.
Methods: Patients who underwent mechanical thrombectomy (MT) 
between 2008 and 2022 for a TL followed by CEA of a symptomatic 
artery were included in a retrospective monocenter study. Neurological 
deficit was assessed with National Institutes of Health Stroke Scale 
(NIHSS), clinical outcome with modified Rankin scale (mRS) and 
achieved recanalization using the Thrombolysis in Cerebral Infarction 
scale (TICI).
Results: 1305 patients who underwent MT during the given period were 
analyzed. TL were treated in 217 patients (51% males, mean age 70.8 ± 
11.1 years). In 34 patients (56% males, mean age 67.7 ± 9.8 years, mean 
initial NIHSS 14 points), CEA was performed after MT (94.1% with suc-
cessful TICIC 2b-3 recanalization). Intravenous thrombolysis was per-
formed on admission in 90% of these patients. Timing of the procedure 
was carried out according to control imaging (CT, MR DWI) and clinical 
condition at intervals of hours to days. A good clinical result (mRS 0-2) 
was achieved by 97.1% of patients. Mortality was 2.9%.
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Comprehensive Stroke Center

Randy Bravo*1, Shashvat Desai1, Joshua Catapano2,  
Karen Lewandowski1, Angelina Cooper1, Felipe Albuquerque2, 
Andrew Ducruet2, Ashutosh Jadhav2

1HonorHealth Research and Innovation Institute, Neurology, Scottsdale, 
United States, 2Barrow Neurological Institute, Neurosurgery, Phoenix, United 
States

Background and aims: Mechanical thrombectomy (MT) has trans-
formed the treatment landscape of acute large vessel occlusion(LVO) 
stroke. Procedural volumes have seen robust growth over last 8 years. 
Manual aspiration thrombectomy(MAT) and stent-retriever-assisted 
MAT(SMAT) are the two commonly used MT techniques. We aim to 
study practice patterns and utilization of MAT versus SMAT at our com-
prehensive stroke center(CSC).
Methods: We performed a retrospective analysis of a prospectively 
maintained MT database between August2019-November2021. Clinical/
procedural information (devices/technique used per thrombectomy pass) 
were analyzed for anterior LVO [internal carotid (ICA), middle cerebral 
M1 (MCA-M1) arteries] and basilar artery occlusion strokes.
Results: 110 patients were included [ICA-28%(31), MCA-M1-64%(70), 
Basilar-8%(9)]. Mean age was 70.4+/-15, 49% (54) were females, and 
median NIHSS was 17(IQR19.75-12). Mean number of passes was 2.2+/-
1.6. and first pass effect was observed in 26%(29). Overall, MAT was used 
in 46.4%(51) and SMAT in 53.6%(59). Stent-retriever only was never used 
as first-pass technique. Probability of MAT declined by 7.5%/every 
pass(Table-1). Overall (including all passes), SMAT is more commonly 
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Background and aims: The transradial (TRA) approach for neurointer-
ventional procedures is increasingly being used given its technical feasibil-
ity and safety. However, catheter trackability and device issues are 
reported barriers to TRA adoption.
Methods: This is the first report describing the technical feasibility and 
success of using the Zoom RDL Radial Access for neurointerventional 
procedures from October 2022 to December 2022 in a single-center 
institution.
Results: We included 25 cases (mean age 61.2 ± 18.2 years; 80.0% 
female; 60.0% Black). The most common pathologies were strokes 
(28.0%) and aneurysms (28.0%). The most common procedure was endo-
vascular thrombectomy (28.0%). We used the TRA approach in 21 cases 
(84.0%), including distal radial/snuffbox access (36.0%). The radial diame-
ter was greater than 2 mm for all cases who underwent the TRA approach. 
An intermediate catheter was used in 16 cases (64.0%). Technical access 
success was achieved in 23 cases (92.0%); 1 case required conversion 
from TRA to transfemoral approach (4.0%) and 1 case required conver-
sion to a different guide catheter (4.0%). There were no access site com-
plications, 1 intracerebral hemorrhage (4.0%), and 1 guide catheter- 
associated thrombus (4.0%).
Conclusions: The use of Zoom RDL Radial Access System is technically 
feasible and effective for complex neurointerventional procedures with 
low complication rates.
Disclosure of interest: Yes
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ASSOCIATION BETWEEN CT PERFUSION 
PARAMETERS AND INTRACRANIAL 
HEMORRHAGE AFTER ENDOVASCULAR 
TREATMENT IN ACUTE ISCHEMIC STROKE: 
RESULTS FROM THE ESCAPE NA1 TRIAL

Rosalie McDonough1, Nathaniel Rex*1,2, Nima Kashani3, 
Johanna Ospel4, Arshia Sehgal1, Joachim Fladt5, Ryan 
Mctaggart2, Raul Nogueira6, Bijoy Menon7, Andrew Demchuk7, 
Alexandre Poppe8, Michael Hill7, Mayank Goyal1,7

1University of Calgary, Department of Radiology, Calgary, Canada, 2Brown 
University, Department of Diagnostic Imaging, Providence, United States, 
3University of Saskatchewan, Department of Neurosurgery, Saskatchewan, 
Canada, 4University Hospital Basel, Department of Radiology, Basel, 
Switzerland, 5University Hospital Basel, Department of Neurology and 
Stroke Center, Basel, Switzerland, 6University of Pittsburgh School of 
Medicine, Department of Neurology and Neurosurgery, Pittsburgh, United 
States, 7University of Calgary, Department of Clinical Neurosciences, 
Calgary, Canada, 8Université de Montréal, Department of Neurosciences, 
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Background and aims: Intracranial hemorrhage (ICH) is a complication 
of endovascular treatment of acute ischemic stroke. This study aimed to 
determine whether admission computed tomography perfusion (CTP)-
derived metrics are predictive of the development of ICH at 24 hours.
Methods: Data are from the ESCAPE-NA1 trial. Patients with admission 
CTP, performed in clinical routine, were included. RAPID-generated rela-
tive cerebral-blood-flow (rCBF), cerebral-blood-volume (CBV), and time-
to-maximum (Tmax) CTP volume maps at varying thresholds were used. 
The Heidelberg classification was used to categorize ICH and hemor-
rhage was segmented for volume calculation. Univariable/multivariable 
regression determined the association between various CTP parameters 
and ICH.

Conclusions: The main disadvantage of acute carotid stent placement is 
its early occlusion. Properly timed CEA can be a highly effective and safe 
alternative.
Study was partially supported by grant Krajská zdravotní a.s. IGA-KZ-2021- 
1-15
Disclosure of interest: No
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Establishing an in-vitro system to investigate the 
influence of thrombus composition on the shape 
of M1-Middle cerebral artery occlusion and the 
optimum thrombectomy strategy

Aoife Glynn*1,2, Arturo Consoli3, Sarah Johnson2,  
Bruce Murphy1,4, Ray Mccarthy2, Caitríona Lally1,4

1Trinity College Dublin, Trinity Centre for Biomedical Engineering & School of 
Engineering, Dublin, Ireland, 2Cerenovus, Research and Development, Galway, 
Ireland, 3Hôpital Foch, Neuroradiologie interventionnelle, Paris, France, 
4Advanced Materials and Bioengineering Research Centre (AMBER), RCSI & 
TCD, Dublin, Ireland

Background and aims: Achieving successful reperfusion with a single 
pass of a thrombectomy device, is the current procedural goal of AIS 
treatment for LVOs. Pre-procedural thrombus imaging characteristics are 
emerging as potential determinants of the most effective mechanical 
thrombectomy (MT) treatment strategy in vivo. Evaluation of proximal 
thrombus shape: regular or irregular of M1-Middle cerebral artery occlu-
sion (MCAO) has suggested a potential relationship between clot pheno-
type and first line MT approach. We present a methodology to investigate 
the influence of thrombus composition on the shape of M1-MCAO and 
the optimum thrombectomy strategy in-vitro.
Methods: Platelet-contracted clot (PCC) analogues with various compo-
sitions, determined by the percentage of red blood cells (RBCs) used in 
clot preparation, were assembled from ovine blood. PCC analogues were 
cut to possess an irregular proximal face, under the assumption that all 
thrombi originally possess an irregular proximal face. Thrombi were intro-
duced into a patient specific in-vitro model under physiological conditions. 
The proximal face of the thrombus was monitored from multiple angles 
for 15-minutes. The proximal face of the thrombus was scored as regular 
or irregular, as defined by Consoli et al., 2018 & 2020. Thrombi were 
retrieved via MT techniques; contact aspiration and stent retrieval.
Results: Methodology and in-vitro model system have been successfully 
developed to investigate the influence of thrombus composition on the 
shape of M1-MCAO and the optimum thrombectomy strategy in-vitro.
Conclusions: We present the design and methodology of our study. The 
outlined methodology may be adapted to evaluate other factors which 
may influence revascularization.
Disclosure of interest: Yes
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The Zoom RDL Radial Access System for 
neurointervention: An early single-center 
experience

Rami Z Morsi*1,1, Sachin Kothari1, Sonam Thind1,  
Harsh Desai1, Sean Polster2, Fernando Goldenberg1,  
Christos Lazaridis1, Elisheva Coleman1, James R. Brorson1, 
Scott Mendelson1, Ali Mansour1, Shyam Prabhakaran1,  
Tareq Kass Hout1
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Conclusions: Our single centre study showed no difference in terms of 
functional independence between the DS and MS organizational para-
digm. DS was associated with an increased risk of hemorrhagic transfor-
mation and symptomatic intracranial hemorrhage.
Disclosure of interest: No
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BALLOON GUIDE CATHETER USE IN 
ELDERLY PATIENTS TREATED WITH 
MECHANICAL THROMBECTOMY: INSIGHTS 
FROM THE ROSSETTI REGISTRY

Mikel Terceño*1,1, Saima Bashir1, Josep Puig Alcantara2, Pepus 
Daunis-I-Estadella3, Pedro Vega4, Eva Gonzalez5, Manuel 
Moreu6, Antonio Lã³pez-Rueda7, Oscar Chirife8, Joaquin 
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Sebastià Remollo12, Fernando Aparici13, Jose Carlos Mendez14, 
Elvira Jiménez Gómez15, Yeray Aguilar Tejedor16, Joaquin 
Serena1, Yolanda Silva1, Luis San Roman7, Jordi Blasco7
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Girona, Spain, 3University of Girona, Department of Computer Science, 
Applied Mathematics and Statistics, Girona, Spain, 4Hospital Universitario 
Complejo de Asturias, Radiology, Oviedo, Spain, 5Hospital de Cruces, 
Interventional Neuroradiology, Barakaldo, Spain, 6Hospital Clínico Universitario 
San Carlos, Neurointerventional Unit, Madrid, Spain, 7Hospital Clinic de 
Barcelona, Interventional Neuroradiology, Barcelona, Spain, 8Hospital de 
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Spain, 13Hospital La Fe de Valencia, Interventional Neuroradiology, Valencia, 
Spain, 14Hospital Ramón y Cajal, Interventional Neuroradiology, Madrid, 
Spain, 15Hospital Reina Sofía de Córdoba, Interventional Radiology, Córdoba, 
Spain, 16Complejo Hospitalario Universitario Insular de Las Palmas de Gran 
Canaria, Interventional Neuroradiology, Las Palmas de Gran Canaria, Spain

Background and aims: The efficacy of the balloon guide catheter 
(BGC) in patients with anterior circulation large vessel occlusion (LVO) 
has been widely demonstrated in non-randomized studies. However, its 
impact in elderly population has been poorly reported. We aimed to ana-
lyze the effect of BGC in a cohort of elderly patients (age ⩾80 years) with 
anterior circulation LVO.
Methods: Consecutive patients from 2019 to 2022 were collected from 
ROSSETTI Registry. Demographic, clinical data, angiographic endovascu-
lar technique and clinical outcome were compared between BGC and 
non-BGC groups. We studied the association between BGC and the rate 
of complete recanalization after single first pass effect (modified 
Thrombolysis in Cerebral Infarction (mTICI) 2c-3), as well as its associa-
tion with functional independence at 3 months (presence of modified 
Rankin scale of 0-2).
Results: 808 patients were included, of them 465 (57.5%) were treated 
with BGC. Patients treated with BGC were older, presented more severe 
neurological symptoms at admission, lower baseline ASPECTS and were 
less likely to receive endovenous fibronolytics. No differences were 
observed in terms of modified first pass effect (mFPE) between groups 
(45.8 vs. 39.9%, p=0.096), although final mTICI 2c-3 was significantly 
higher in BGC group (77.4% vs. 66.2%, p<0.001). In the multivariable 
regression, BGC use was not independently associated with mFPE or final 
mTICI 2c-3. No differences in functional outcome were observed at  
3 months.

Results: 413 patients with baseline CTP were included, of whom 142 
(34%) had any degree of ICH at follow-up (89 HI1/HI2 [63%], 53 PH1/
PH2 [37%]). Patients with HI1/HI2 and PH1/PH2 had larger volumes of 
low rCBF and CBV at each threshold compared to those without any 
hemorrhage (e.g., HI1/HI2: rCBF<30% 15.5mL[IQR:5.9-47.7] vs. 6.1 
mL[IQR:0-22.5], p<0.001 and CBV<34% 15.7[IQR:4-39.2] vs. 4.9[IQR:0-
27.5], p<0.001; PH1/PH2: rCBF<30% 19.9[IQR:6.9-32.8] vs. 6.1[IQR:0-
22.5], p<0.001 and CBV<34% 15.0[IQR:5.4-38.8] vs. 4.9[IQR:0-27.5], 
p=0.002), with no differences observed for Tmax. After adjusting for 
baseline/treatment variables, a graded relationship between standard-
output rCBF thresholds and PH1/PH2 risk was observed (from aOR: 
1.36, 95%CI:1.06-1.74 [rCBF<20%] to aOR:1.18, 95%CI:1.05-1.32 
[rCBF<38%] per 10cc of core-volume). PH1/PH2 was additionally associ-
ated with greater volumes of CBV<34% (aOR:1.13, 95%CI:1.00-1.28 per 
10cc core-volume). There were no associations between CTP metrics 
and HI1/HI2.
Conclusions: In this study, increasing rCBF volume and deficit-severity 
were associated with an increased likelihood of PH1/PH2 development, 
but not HI1/HI2.
Disclosure of interest: Yes
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COMPARISON OF DRIP-AND-SHIP 
VERSUS MOTHERSHIP MODELS OF 
MECHANICAL THROMBECTOMY DELIVERY. 
ANALYSIS FROM THE IMPERIAL COLLEGE 
THROMBECTOMY REGISTRY

Lucio D’ANNA*1, Tsering Dolkar1, Orsolya Vittay1,  
Luke Dixon1, Matteo Foschi2, Michele Russo3, Levee Viva1,  
Paul Bentley1, Zoe Brown1, Charles Hall1, Omid Halse1,  
Sohaa Jamil1, Harri Jenkins1, Dheeraj Kalladka1, Joseph Kwan1, 
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Background and aims: It remains uncertain whether the drip-and-ship 
(DS) strategy (transport to the nearest primary stroke centers (PSCs)) or 
the mothership (MS) model (direct transportation to the Comprehensive 
Stroke Center (CSC)) is the organizational stroke model associated with 
the best functional outcome in acute stroke patients with large vessel 
occlusion (LVO). We compared the periprocedural complications and 
outcomes at 90 days of acute stroke patients with LVO of the anterior 
circulation directly admitted to our CSC compared to those referred 
from PSCs treated with mechanical thrombectomy.
Methods: This is a single-centre prospective observational study where 
patients with DS and MS were compared regarding the disability at 90 
days, as assessed by applying the Modified Rankin Scale (mRS), the rate of 
successful reperfusion, and the rate of immediate complications 
post-procedure.
Results: Of 579 patients, 216 (37.30%) were MS, while 363 (62.7%) were 
DS. There was no difference regarding the modified Rankin Scale (mRS) 
at 3 months between MS (36.4%) and DS (39.3%) group of patients 
treated with mechanical thrombectomy (p=0.362). There was no signifi-
cant difference regarding the NIHSS at 24h, mortality at 90 days and rate 
of successful recanalization post-procedure between the two groups. DS 
was associated with an increased risk of hemorrhagic transformation and 
symptomatic intracranial hemorrhage (OR, 5.414; 95% CI, 1.572-18.644; 
p = 0.007).
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Results: A total of 2850 patients (age, 69.5±13.4; male, 63.5%) were 
analyzed for this study. In-hospital statin treatment was used for 74.2% of 
patients. The primary composite outcome within 3 months occurred in 
21.5% of patients in non-statin group and 6.7% of patients in the statin 
group (P <0.001), but the rates of stroke (2.65% vs. 2.33%), hemorrhagic 
stroke (0.16% vs. 0.10%), and MI (0.73% vs. 0.19%) were not significantly 
different between 2 groups. After IPTW analysis, the primary composite 
outcome was significantly reduced in patients with statin therapy (weighted 
HR 0.54 [0.42-0.69]). However, statin treatment did not increase the risk 
of hemorrhagic stroke (weighted HR 1.11 [0.10-12.28]).
Conclusions: Approximately three-quarters of the patients with first-
ever ischemic stroke with baseline LDL-C levels <70 mg/dl received in-
hospital statin treatment. Statin treatment, compared with no statin 
treatment, was significantly associated with a reduced risk of the 3-month 
composite of stroke, MI, and all-cause mortality, but not an increased risk 
of hemorrhagic stroke.
Disclosure of interest: No
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TREATMENT STRATEGIES AND PROGNOSIS 
FOR MODERATE STROKE PATIENTS IN 
CHINA

Liyuan Wang*1,1, Kaixuan Yang2,2, Marc Fisher3, Hongqiu Gu4,4, 
Manjun Hao4,4, Yunyun Xiong1, Yongjun Wang1

1Beijing Tiantan Hospital, Capital Medical University, neurology, beijing, China, 
2China National Clinical Research Center for Neurological Diseases, Beijing 
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Department of Neurology, Beth Israel Deaconess Medical Center, Harvard 
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Background and aims: We aimed to explore the effectiveness of 
mono- vs. dual-antiplatelet (DAPT) treatment strategies against subse-
quent stroke for moderate stroke patients with NIHSS 4–10 in a nation-
wide cohort.
Methods: Data were derived from the Third China National Stroke 
Registry (CNSR-III). In this prospective nationwide cohort, moderate 
ischemic stroke patients with NIHSS 4–10 and without intravenous 
thrombolysis or endovascular treatment were included and categorized 
into mono- or dual-antiplatelet groups. The outcomess were stroke 
recurrence and all-cause mortality at 3 months and 1 year, respectively. 
Cox proportional-hazards models were utilized to investigate the associa-
tion of treatment strategies and prognosis.
Results: Of a total of 2 414 patients enrolled in the study, 1 633 (67.6%) 
received clopidogrel or aspirin and 781 (32.4%) received DAPT. Recurrent 
stroke occurred in 108 (6.6%) patients of the mono-antiplatelt group and 
40 (5.1%) patients of the DAPT group ( aHR 0.73, 95% CI 0.47-1.13, 
P=0.16) at 3 months, and the rate of stroke recurrence was 10.7% in the 
mono-antiplatelet group and 8.6% in the DAPT group ( aHR 0.81, 95% CI 
0.58-1.13, P=0.22) at 12 months. The antiplatelet paradigm was not sig-
nificantly associated with death at 3 months but DAPT significantly 
reduced the mortality at 12 months (2.3% vs 1.0%, aHR 0.41, 95% CI 
0.17-0.98, P=0.046).
Conclusions: In moderate stroke patients presenting within 24 hours of 
symptom onset, the addition of clopidogrel 75 mg to aspirin might not be 
associated with lower risk of recurrent stroke than aspirin or clopidogrel 
alone.
Disclosure of interest: No

Conclusions: In our study, BGC use was not a predictor of first pass 
effect or near-complete recanalization. Further studies are needed to 
confirm these findings.
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Statin treatment in stroke patients with  
low-density lipoprotein cholesterol levels below 
70 mg/dl
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Background and aims: It is unclear whether statin treatment could 
reduce the risk of early vascular events when baseline LDL-C levels are 
already very low at <70mg/dl at the time of the index stroke.
Methods: This was a retrospective study of a prospective, multicenter 
registry of consecutive patients with first ever acute ischemic stroke with 
baseline LDL-C <70mg/dl and without statin pretreatment. A propensity 
score weighting method was applied to control for baseline imbalances. 
The primary outcome was a composite of stroke, myocardial infarction, 
and all-cause mortality within 3 months.
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Conclusions: Approximately one third of AIS occurred despite APT and 
the aetiology is heterogeneous. About 20% of patients with a history of 
ischaemic stroke had no antithrombotic therapy when having a recurrent 
AIS. There is need and potential for optimising secondary prophylaxis.

Disclosure of interest: No
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POSSIBLE MRI PREDICTORS OF 
HEMORRHAGIC TRANSFORMATION IN 
ACUTE STROKE PATIENTS UNDERGOING 
DAPT: A MONOCENTRIC CLINICAL STUDY

Maria Rosaria Bagnato*1, Ilaria Maestrini1, Marina Diomedi1
1Tor Vergata University Polyclinic, Stroke Unit, Roma, Italy

Background and aims: Dual antiplatelet therapy (DAPT) is a stroke 
secondary prevention treatment, indicated in different clinical scenarios. 
However, the safety of DAPT and its predictors aren’t well known. The 
aim of this study was to identify predictors of hemorrhagic transforma-
tion (HT), analyzing MRI features, to better select patients for DAPT.
Methods: We enrolled acute ischemic stroke patients, admitted to 
Stroke Unit between 2019 and 2021, who were started DAPT with ASA 
and Clopidogrel for any indications, within 96 hours, according to current 
guidelines. We collected biographical and clinical data as well as neurora-
diological features in MRI performed at the time of DAPT introduction, 
namely lesion volume according to ABC/2 method. The primary outcome 
was safety, defined as the absence of HT at control CT, executed 7 days 
after DAPT beginning.
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ISCHAEMIC STROKE IN PATIENTS ON 
ANTIPLATELET THERAPY – CAUSES AND 
OUTCOMES
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Background and aims: Acute ischaemic stroke (AIS) may occur despite 
antiplatelet therapy (APT). We aimed to investigate frequency, potential 
causes and outcomes in patients with AIS despite APT
Methods: We analysed patients with AIS from the Swiss Stroke Registry 
between January 2014 and September 2022. We determined the fre-
quency of APT at stroke onset, assessed stroke aetiology (TOAST clas-
sification) and determined the association of prior APT with unfavourable 
functional outcome (modified Rankin Scale score 3-6) and recurrent 
ischaemic stroke at 3 months using regression models.
Results: Among 53’352 patients, 27’484 (51.5%) had no prior antithrom-
botic treatment. 17’760 (33.3%) were on APT and 7’039 (15.2%) on anti-
coagulation (figure). In patients with a history of ischaemic stroke/TIA 
(n=11’948; 22.4%), 2’401 (20.1%) had no prior antithrombotic therapy, 
6’594 (55.2%) were on APT and 2’489 (24.7%) on anticoagulation. 
Amongst patients with AIS despite APT, aetiology was large artery ath-
erosclerosis in 19.8% (n=3’416), cardiac embolism in 23.6% (n=4’059), 
small vessel disease in 11.7% (n=2’011), other causes in 7.4% (n=1’267), 
more than one cause in 6.3% (n=1’078) and unknown causes in 31.3% 
(n=5’388).
Prior APT was not independently associated with unfavourable outcome 
(aOR=1.06;95%CI:0.98-1.14;p=0.135) or death (aOR=1.04;95%CI:0.92-
1.17;p=0.550) at 3-months follow-up but with increased odds of recur-
rent stroke (3.6% (n=457) vs. 2.1% (n=432); aOR=1.46;95%CI:1.23-1.74; 
p<0.001).
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South Korea, 3Seoul National University Bundang Hospital, Neurology, 
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Background and aims: Although post-stroke high-intensity statin ther-
apy is known to benefit patients with ischemic stroke by reducing subse-
quent vascular events, the optimal duration of high-intensity statin 
therapy is not well defined. This study investigated the effect of early 
modification of statin intensity on cardiovascular outcomes in patients 
who received high-intensity statin therapy after stroke.
Methods: We assessed patients who received high-intensity statin ther-
apy after acute ischemic stroke. Early statin de-escalation was defined as 
adjustment of statin intensity from high to low-to-moderate within 
90days after stroke onset. We investigated the association between early 
statin de-escalation and major adverse cardiovascular events (MACE), 
defined as a composite of recurrent stroke, myocardial infarction, and 
vascular death during a 1-year follow-up period.
Results: A total of 2857 patients (mean age 66.3±13.0 years; 64.9% 
male; 52.2% with atherosclerotic stroke) were included. Statin intensity 
was de-escalated within 90days after stroke onset in 363 (12.7%) patients. 
Patients in early statin de-escalation group were older, had severe stroke 
symptom at onset, and were more dependent on others at discharge. 
Early statin de-escalation was associated with a higher risk of MACE (aHR 
1.79 [95% CI, 1.19–2.70]) when compared with no or late statin intensity 
adjustment. The early statin de-escalation group was less likely to achieve 
target low-density lipoprotein cholesterol (LDL-C) on follow-up labora-
tory testing (aOR 0.66 [95% CI, 0.51–0.86]).
Conclusions: In patients with acute ischemic stroke, statin de-escalation 
within 90days after onset was associated with higher risk of MACE and 
uncontrolled follow-up LDL-C.
Disclosure of interest: No
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Risk of drug-drug interaction of levetiracetam and 
apixaban

Gabriela Siedler*1, Kosmas Macha1, Dr. Svenja Stoll1,  
Stefan Schwab1, Hajo Hamer2, Bernd Kallmünzer1

1University hospital Erlangen, Department of Neurology, Erlangen, Germany, 
2University hospital Erlangen, Department of Neurology, Epilepsy Center, 
Erlangen, Germany

Background and aims: Symptomatic epilepsy is a common complica-
tion of cardioembolic stroke and levetiracetam is among the preferred 
anticonvulsant drugs for these patients. Levetiracetam induces the per-
meability glycoprotein efflux transporter protein system and thereby 
bears a relevant risk of drug-drug-interactions. Animal models predict a 
reduction in the efficacy of Direct Oral Anticoagulants among patients on 
levetiracetam comedication, while the results from earlier clinical studies 
are inconclusive.
Methods: In this retrospective cohort study, we included patients on 
apixaban, who were admitted to our neurovascular center between 2016 
and 2020 and had received therapeutic drug monitoring for Apixaban 
during steady state. The concomitant use of levetiracetam was assessed 
from the patient records. Functional outcome was collected after three 
months.
Results: 280 patients were included and 30 patients had a concomitant 
use of levetiracetam. Patients on levetiracetam had a worse functional 
status prior to admission than patients without. The apixaban plasma 
trough levels were similar between both groups (102 (72 – 143) ng/ml vs. 
94 (64 – 124)) and the apixaban peak levels were lower (193 (132 – 257) 
ng/ml vs. 169 (94 – 210) ng/ml, p=0.027) in patients on levetiracetam. 2 
of 6 patients with recurrent ischemic stroke within 3 months used 
levetiracetam.

Results: We enrolled 184 patients (mean age 70, 65% men). Out of 
them, 24 patients presented HT. A larger lesion volume on MRI was the 
best predictor of HT risk (p<0.01). We identified a cut-off volume of 8,16 
ml (AUC 0.87, Sensitivity 0.8; Specificity 0.85). Lesion volume >8,16 ml 
was associated with a 12.35-fold increased risk of HT (95% CI 3.62-42.08, 
p<0.001). In addition, for patients with ⩾ 2 MRI acute lesions, we 
observed a higher frequency of HT (p=0.02).
Conclusions: MRI stroke volume cut-off is the best predictors for HT in 
acute ischemic stroke patients undergoing DAPT. For patients with stroke 
volume >8.16 ml, at higher risk of HT, strict clinical and radiological mon-
itoring could be warranted.
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MEDICATION CLASS AFFECTS COMPLIANCE 
IN ISCHEMIC STROKE PATIENTS

Pei Shieen Wong1, Kaavya Narasimhalu*2, Siaw LI Tio1,  
G Shankari2, Kinjal Doshi2, Deidre De Sila2

1Singapore General Hospital, Pharmacy, Singapore, Singapore, 2National 
Neuroscience Institute, Neurology (SGH Campus), Singapore, Singapore

Background and aims: Recurrent strokes are associated with greater 
disability and mortality than first-time strokes. However, adherence to 
secondary stroke prevention medications has been reported to be subop-
timal. We assessed medication adherence to antihypertensives, antiplate-
lets, and statins after acute ischemic stroke and identified factors 
associated with non-adherence to each drug class.
Methods: This study is an extension of a larger prospective cohort study 
of ischemic stroke patients assessed at an outpatient post stroke clinic. 
Medication adherence was determined by direct questioning and medica-
tion knowledge were via the Beliefs about Medicines Questionnaire. 
Factors associated with non-adherence in each drug class were deter-
mined using logistic regression.
Results: Rates of adherence differed between antihypertensives (77.9%), 
antiplatelets (80.3%), and statins (64.7%) (p<0.001). Under multivariate anal-
yses, non-adherence to antihypertensives was significantly associated with 
living alone (p=0.042), taking <5 medications (p=0.009), and stronger beliefs 
that medications are harmful (p=0.002). For antiplatelets, non-diabetic 
patients (p=0.016) and patients with stronger beliefs that medications are 
harmful (p=0.001) were more likely to be non-adherent. Patients non-adher-
ent to statins were more likely to have a longer time since ischemic event 
(p=0.013) and have a transient ischemic attack as the index event (p=0.016).
Conclusions: Overall, medication adherence behaviour to secondary 
stroke prevention medications was poor, with statins the least adhered 
to. Factors associated with non-adherence to each drug class could guide 
the development of tailored interventions to improve adherence to sec-
ondary stroke prevention medications.
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EARLY STATIN DE-ESCALATION AND 
CARDIOVASCULAR EVENTS IN PATIENTS 
WITH ACUTE ISCHEMIC STROKE

Yong Soo Kim*1, Han-Gil Jeong2, Moon-Ku Han3
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Background and aims: Cardiometabolic multimorbidity is associated 
with adverse health outcomes. Physical inactivity and obesity are associ-
ated with poor health and psychological well-being. The aim of this study 
is to identify the longitudinal associations of physical inactivity, overweight 
and obesity on the development and worsening of cardiometabolic multi-
morbidity over time.
Methods: Using nationally-representative data from the China Health 
and Retirement Longitudinal Study, we analyzed 17,708 participants ⩾45 
years with and without cardiometabolic multimorbidity. The develop-
ment of Cardiometabolic multimorbidity was measured as the accrual  
of additional conditions over an 8-year period. Poisson-distributed 
Generalized Linear Models (GLM) were used to estimate the association 
of cardiometabolic multimorbidity with physical inactivity, overweight 
and obesity.
Results: 22.48% of included participants had cardiometabolic multi-
morbidity at baseline and 35.28% at follow-up. 4,102 of 9,927 (41.32%) 
participants without multimorbidity and 819 of 2,879 (28.45%) with 
existing multimorbidity developed new condition/s. Physical inactivity 
was significantly associated with cardiometabolic multimorbidity (rela-
tive risk [RR]=1.254, confidence interval [CI]: 1.136-1.385), complex 
multimorbidity (RR=1.614, CI: 1.348 1.933), and worsened multimor-
bidity (RR=1.214, CI: 1.032-1.427). Being overweight & obesity was also 
significantly associated with cardiometabolic multimorbidity (RR=1.705,  
CI: 1.574-1.846), and complex multimorbidity (RR=2.156, CI: 1.852-
2.510), and worsened multimorbidity (RR=1.385, CI: 1.217-1.576).
Conclusions: Physical inactivity, overweight and obesity are associated 
with the development and worsening of cardiometabolic multimorbidity 
over time. They support the recent National Institute for Health & Care 
Excellence (NICE) Guidance on multimorbidity which suggests that 
patients with multimorbidity should be identified and targeted for inter-
ventions to improve health outcomes.
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Impact of levetiracetam on clinical outcomes 
among elderly atrial fibrillation patients under 
direct oral anticoagulant therapy

Shin Yi Lin*1,2, Yu-Ting Huang3, Fang-Ju Lin4, Chih Fen Huang3, 
Sung-Chun Tang5, Jiann-Shing Jeng5

1National Taiwan University Hospital, Pharmacy, Taipie, Taiwan, 2National 
Taiwan University, School of Pharmacy, Taipei, Taiwan, 3National Taiwan 
University Hospital, Pharmacy, Taipei, Taiwan, 4National Taiwan University, 
Graduate Institute of Clinical Pharmacy, Taipei, Taiwan, 5National Taiwan 
University Hospital, Neurology, Taipei, Taiwan

Background and aims: Levetiracetam is a P-glycoprotein inducer and 
theoretically causes reduced direct oral anticoagulant (DOAC) exposure. 
The study aims to investigate the impact of levetiracetam on DOAC con-
centration and clinical outcomes among elderly patients with atrial fibril-
lation (AF).
Methods: This retrospective investigation was conducted in a tertiary 
hospital in Taiwan. AF patients aged ⩾65 years and used DOAC for ⩾3 
days were enrolled and classified into levetiracetam users or non- 
users according to the exposure status. DOAC concentration was 
measured among a subset of patients. The primary outcome was IS or 
transient ischemic attack (TIA). The secondary outcome was the major 
bleeding.
Results: During 2012 to 2019, we enrolled 365 levetiracetam users and 
1460 non-users. IS or TIA occurred in 22 users (23.3 per 100-person-years) 

Conclusions: The similar plasma trough levels argue against a clinically 
relevant drug-drug interaction. Further research is warranted to recon-
firm the differences seen in plasma peak levels.
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RELATION OF PHYSICAL INACTIVITY 
AND OBESITY WITH CARDIOMETABOLIC 
MULTIMORBIDITY: A NATIONALLY 
REPRESENTATIVE POPULATION-BASED 
COHORT STUDY

Yang Zhao*1, Tianhao Zhao2, LI He3

1The George Institute for Global Health, University of New South Wales, 
Sydney, Australia, 2School of Public Health, Shandong First Medical University 

Fig. 1. Patients with comedication with levetiracetam show (A) no 
difference in Apixaban trough levels (p=0.229), (B) reduced Apixaban 
peak levels (p= 0.027). *: p<0.05
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Effect of ABCB1 and CES1 gene polymorphisms on 
the minimum plasma concentration of dabigatran 
and clinical outcome of treated patients
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Background and aims: Dabigatran is a direct thrombin inhibitor used 
to prevent stroke in atrial fibrillation. The prodrug dabigatran etexilate is 
a substrate for enteral P-glycoprotein (ABCB1) and is subsequently acti-
vated by hepatic and intestinal carboxylesterases (CES1 gene) to form 
active metabolites. Genetically determined variability in dabigatran 
metabolism may influence concentration. We tested the effect of poly-
morphisms of CES1 (rs2244613) and ABCB1(rs4148738) genes on the 
minimal plasma level (Ci) of dabigatran in correlation with clinical 
outcomes.
Methods: Retrospective multicentric study of consecutive patients on 
dabigatran therapy. Examination of CES1 rs2244613 and ABCB1 
rs4148738 polymorphisms, Ci 12 hours after administration, clinical 
follow-up (ischemic stroke, major bleeding, myocardial infarction, other 
thromboembolism, death).
Results: A total of 427 patients treated for a mean of 17 months (SD 
18.2), 240 (56.2%) of whom were men, mean age 67.5 years (SD 14.7, 
18-96). The ABCB1 variant genotype was present in 68.1% of patients. 
The resulting differences in Ciof dabigatran for this polymorphism 
were not statistically significant. The CES1 variant was present in 161 of 
patients (37.7%). The Ciof dabigatran was significantly lower in 
patients with the variant polymorphism vs. wild type (Ci 95.5 vs 
82.8ng/ml, p=0.04).There was no statistically higher risk of complications 
in variant genotype patients.
Conclusions: We demonstrated a significantly reduced Ciof dabi-
gatran in carriers of the CES1 variant genotype rs2244613. The ABCB1 
rs4148738 polymorphism did not have a significant effect on drug levels in 
our cohort.
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Empiric ticagrelor and aspirin is the most cost 
effective treatment approach in minor stroke and 
transient ischemic attacks
Kaavya Narasimhalu*1, Jeremy Chan1, Deidre De Sila1

1National Neuroscience Institute, SGH Campus, Singapore, Singapore

Background and aims: Patients with minor ischemic stroke or tran-
sient ischemic attacks (TIAs) are often treated with clopidogrel as part of 
dual antiplatelet therapy as part of secondary stroke prevention. Patients 
with loss of function (LOF) mutations in the CYP2C19 gene are at risk for 
poorer secondary outcomes when prescribed clopidogrel. We aimed to 

in contrast to 174 non-users (20.8 per 100-person-years, log-rank p=0.09). 
After adjustment, levetiracetam was not associated with IS or TIA (HR=1.04 
[0.66, 1.64]). Major bleeding occurred in 3 users (2.66 per 100-person-
years) in contrast to 3 non-users (0.22 per 100-person-years, log-rank 
p=0.01). After adjustment, the impact of levetiracetam was significant 
(HR=5.52 [1.09, 28.07]). DOAC concentration was available in 19 users 
and 55 non-users. The proportion of patients with high DOAC concentra-
tion was 15.8% in users and 3.6% in non-user groups (P=0.10). After adjust-
ment, levetiracetam predicted high DOAC concentration (OR=23.23 [1.27, 
426.71]).
Conclusions: Among elderly AF patients treated with DOAC, leveti-
racetam does not increase risk of IS or TIA. However, levetiracetam 
seems to increase the risk of high DOAC concentration and major 
bleeding.
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PRESCRIBING TRENDS OF SECONDARY 
PREVENTION MEDICATIONS AFTER 
ISCHAEMIC STROKE AND MORTALITY 
OUTCOMES IN A SCOTTISH COHORT:  
A NATIONAL DATABASE STUDY

Kadie-Ann Sterling1, Mary Joan Macleod2, Melanie Turner*1, 
Scottish Stroke Care Audit Scottish Stroke Care Audit3

1University of Aberdeen, Institute of Applied Health Sciences, Aberdeen, 
United Kingdom, 2University of Aberdeen, Institute of Medical Sciences, 
Aberdeen, United Kingdom, 3Scottish Stroke Care Audit, Public Health 
Scotland, Scotland, United Kingdom

Background and aims: The number of people with stroke in Scotland 
is rising due to the ageing population and improving stroke survival rates. 
Secondary prevention aims to reduce morbidity, mortality, and other 
complications related to stroke. This study examined the association 
between medications used in secondary prevention and stroke 
outcomes.
Methods: This is a population-based study of first-ever ischaemic stroke 
patients in the Scottish Stroke Care Audit between July 1, 2010, and June 
30, 2015, linked with community prescribing data (Prescribing Information 
System), hospital admissions and discharge data (Scottish Morbidity 
Record 01) along with mortality data (National Records of Scotland). 
Logistic regression and cox proportional-hazards models were developed 
to describe variable associations.
Results: There were 25 684 ischaemic stroke patients with a mean age 
of 70.8 (±13.5) years and 49.4% were women. Antithrombotics were 
prescribed to 24 216 (94.3%) patients, antihypertensives to 19 446 
(75.7%) and statins to 22 117 (86.1%). Within six months after ischaemic 
stroke, women, and younger patients (<65 years) had lower odds of 
receiving secondary prevention. Patients living in less deprived areas were 
less likely to receive antiplatelets and more likely to be anticoagulated. 
Discontinuing secondary prevention medications after stroke was associ-
ated with worse longer-term mortality in stroke survivors, while continu-
ing or starting statins, and oral anticoagulants in patients with atrial 
fibrillation, were associated with better survival.
Conclusions: This study highlights the prescribing patterns of secondary 
prevention medications in the Scottish stroke population and the benefits 
of starting or continuing some therapies in reducing all-cause mortality.
Disclosure of interest: No
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ELIGIBILITY FOR UPCOMING 
LIPOPROTEIN(A)-LOWERING THERAPIES OF 
PARTICIPANTS IN THE STROKE CARD TRIAL

Silvia Komarek*1,2, Christian Boehme1, Thomas Töll1,  
Lukas Mayer-Suess1, Karin Christine Willeit1,  
Raimund Pechlaner1, Wilfried Lang3, Julia Ferrari3,  
Stefan Krebs3, Andrea Griesmacher4, Peter Willeit5,6,  
Johann Willeit1, Stefan Kiechl1,2, Michael Knoflach1,2

1Medical University Innsbruck, Department of Neurology, Innsbruck, Austria, 
2VASCage GmbH, Research Center on Vascular Ageing and Stroke, Innsbruck, 
Austria, 3St. John’s of God Hospital, Department of Neurology, Vienna, Austria, 
4University Hospital of Innsbruck, Central Institute of Medical and Chemical 
Laboratory Diagnostics, Innsbruck, Austria, 5Medical University of Innsbruck, 
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Background and aims: Elevated lipoprotein(a) is a known risk factor 
for developing atherosclerotic cardiovascular events such as ischemic 
stroke. Pelacarsen (Apo(a) antisense oligonucleotide) or Olpasiran 
(Apo(a) siRNA) are safe and effective in lowering lipoprotein(a) and offer 
a novel secondary preventive strategy after stroke / TIA. Yet, it is 
unknown how many stroke patients would qualify for these therapies.
Methods: We analysed data of the STROKE-CARD trial (NCT02156778), 
a randomised controlled trial of a disease management program in 
patients with ischaemic stroke or TIA. Among patients with lipoprotein(a) 
measurements available at baseline (n=1625), we calculated the propor-
tion and exact 95% confidence intervals (CI) of patients eligible for 
lipoprotein(a)-reduction therapies based on published eligibility criteria of 
ongoing phase-3 trials (NCT04023552, NCT05581303). We used a factor 
of 2.4 to convert lipoprotein(a) values from nmol/L to mg/dL.
Results: Following eligibility criteria of NCT05581303, 72 patients 
(4.4%) had a lipoprotein(a) value ⩾200 nmol/L; 1515 (93.2%) were aged 
18-85 years. Applying all inclusion and exclusion criteria, 13 patients 
remained eligible for such a trial, corresponding to 0.80% (95% CI 0.43-
1.36%) of our study population. Following eligibility criteria of 
NCT04023552, 120 patients (7.4%) had a lipoprotein(a) value ⩾70 mg/dL 
1316 (81.0%) were aged 18-80 years. Applying all stated criteria, 47 
patients remained eligible for such a trial, corresponding to 2.89% (95% 
CI 2.13-3.83%) of our study population.
Conclusions: Applying narrow eligibility criteria of phase-3 trials, only a 
small fraction of ischaemic stroke and TIA patients would be able to 
receive secondary prevention using lipoprotein(a)-lowering therapies.
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Efficacy and Safety of Oral Factor XIa Inhibitors  
in Stroke Prevention: a systematic review and 
meta-analysis
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1National and Kapodistrian University of Athens, Second Department of 
Neurology, Athens, Greece, 2University of Tennessee Health Science Center, 

determine the cost effectiveness of different treatment strategies in 
patients with minor strokes or TIA.
Methods: Markov models were developed to look at the cost effective-
ness of empiric treatment with aspirin and clopidogrel (base model) ver-
sus empiric treatment with aspirin and ticagrelor (model A), versus 
genotype guided therapy (model B). Effect ratios were obtained from the 
literature and incidence rates and costs were obtained from the national 
data published by the Singapore Ministry of Health. Lifetime costs and 
QALYs were calculated. The primary endpoints were the incremental 
cost-effectiveness ratios (ICERs).
Results: The prevalence of the LOF mutations were 61% in the popula-
tion, with 65% of ethnic Chinese, 60% of ethnic Indian, and 53% of ethnic 
Malay patients having LOF mutations. Based on this prevalence, the over-
all ICER of model A as compared to the base model was SGD $6,992, the 
ICER of model B compared to the base model is SGD $ 1,952, and the 
ICER of model B when compared to model C is SGD $42,744.
Conclusions: This study suggests that in Asian ischemic stroke patients 
with minor strokes or TIAs, empiric treatment with aspirin and ticagrelor 
is the most cost effective approach
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DEVELOPMENT AND EFFECT OF A 
COORDINATED COMMUNITY HEALTH 
WORKER (CHW) INTERVENTION (C-CHW-I) 
MODEL FOR THE STROKE SURVIVORS IN 
KERALA, SOUTH INDIA
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Geethu S1, Sivalekshmi S1, Pn Sylaja1
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Background and aims: There are very few structured models for med-
ication-adherence and risk factor monitoring for stroke survivors in the 
community, even though data suggests that risk factor monitoring and 
control is effective in preventing recurrent strokes. The aim was to 
develop and evaluate a coordinated care model in stroke for medication-
adherence and risk factor monitoring.
Methods: We developed a multimodal Coordinated CHW (Community 
Health Worker) Intervention(C-CHW-I) model involving training of the 
CHW and physicians, installation of open data tool and health education 
of the stroke survivors. This included minimum of three CHW home 
visits, telephone calls, risk factor management and health education mate-
rials. The study assessed the effect of this model on medication-adher-
ence and change in frequency of risk factor monitoring.
Results: From 16 health blocks of the Kollam district, Kerala, 896 stroke 
survivors were enrolled by the CHW. The mean age was 64±12 
years,765(85%) had ischemic stroke,755(84.3%) had hypertension and 
447(49.9%) had diabetes. After CHW intervention, the mean medication-
adherence scores improved from 3.5 to 3.8 at 6 months and tobacco 
users decreased from 7% to 2%. Monitoring of blood sugar significantly 
improved from 43% to 50%; while there is no significant change in moni-
toring of lipid profile at 6 months. Mean systolic BP, improved significantly 
from 138±21mmHg to 132±15mmHg [mean difference [5.1(95% CI; 3.1 
to 7.1)]at 6th months.
Conclusions: This C-CHW-I model improved medication-adherence, 
risk factor monitoring and lifestyle modification. A community interven-
tion through CHW will be a good model for secondary prevention of 
stroke.
Disclosure of interest: No
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Methods: Our single-center prospective cohort study recruited patients 
with recent TIA or ischemic stroke within the past 30 days, ipsilateral 
carotid artery stenosis of 50% or more, and those who were not consid-
ered for early carotid revascularization. The maximum standardized 
uptake value (SUVmax) of the symptomatic carotid plaque, SCAIL score, 
and stenosis severity of the symptomatic carotid artery were measured. 
The outcomes were 90-day ipsilateral ischemic stroke and 90-day ipsilat-
eral symptomatic TIA or major adverse cardiovascular event (MACE).
Results: Of 131 included patients, 14 (10.7%) patients had a 90-day 
stroke, and 41 (31.3%) patients had a 90-day TIA or MACE. SCAIL score 
(AUC=0.79; 95% CI=0.65, 0.92) was superior to symptomatic plaque 
SUVmax (AUC=0.92; 95% CI=0.82, 1.00) in predicting
90- day ipsilateral ischemic stroke. However, symptomatic plaque SUVmax 
(AUC=0.84; 95% CI=0.76, 0.92) was superior to the SCAIL score 
(AUC=0.76; 95% CI=0.66, 0.85) in predicting 90-day TIA or MACE.
Conclusions: Plaque inflammation as quantified on FDG-PET may serve 
as a reliable biomarker for risk stratification among patients with recently 
symptomatic carotid artery stenosis. Future studies are recommended to 
evaluate whether significant plaque inflammation on FDG-PET could help 
in better patient selection for carotid revascularization and/or anti-inflam-
matory therapy.
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Long-term Risk of Bleeding Events in 
Patients Taking Antithrombotic Agents for 
Cerebrovascular or Cardiovascular Diseases
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Background and aims: To clarify the risk of bleeding events of patients 
taking anthithrombotic agents for cerebrovascular and cardiovascular dis-
eases in recent clinical setting.
Methods: A prospective, multicenter, observational study followed 
bleeding and ischemic events for up to 2 years in patients with cerebro-
vascular and cardiovascular diseases. The primary outcome was major 
bleeding, and the secondary outcomes included clinically relevant non-
major bleeding.
Results: Of the 5,250 patients enrolled, 3,134 (70±11 years in age, 
female 34.4%, HASBLED⩾3 32.8%) were treated with single antiplatelet 
agents (AP) alone, 551 (71±11 years, 25.8%, 40.8%, respectively) with 
dual AP alone, 870 (75±10 years, 37.1%, 39.8%, respectively) with direct 
oral anticoagulant alone (DOAC), 432 (72±12 years, 34.3%, 41.4%, 
respectively) with warfarin alone, 143 (76±8 years, 16.8%, 42.7%, 
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Hospital, Perugia, Italy

Background and aims: Despite preventive measures, stroke rates 
remain high in the primary and in the secondary prevention setting. 
Factor-XIa inhibition may offer a novel, safe and effective antithrombotic 
option for stroke prevention.
Methods: We conducted a systematic review and meta-analysis including 
all available randomized-controlled clinical trials (RCTs) that investigated 
efficacy and safety of factor-XIa inhibitors versus controls in either pri-
mary or secondary stroke prevention settings. The primary efficacy and 
safety outcomes of interest were symptomatic ischemic stroke (IS) and 
the composite of major bleeding and clinically relevant non-major 
bleeding.
Results: Four, phase-II, dose-finding RCTs were included comprising a 
total of 4,732 patients treated with factor-XIa inhibitors versus 1,798 con-
trols. Treatment with factor-XIa inhibitors did not reduce the risk of IS 
compared to controls (RR:0.89;95%CI:0.67-1.17). The composite of 
symptomatic IS and covert infarcts on brain MRI (RR:1.01;95%CI:0.87-1.18), 
the composite of symptomatic IS and transient ischemic attack (TIA; 
RR:0.78;95%CI:0.61-1.01), and the composite of major adverse cardiovas-
cular events (RR:1.07;95%CI:0.87-1.31) did not differ between the  
treatment groups. Treatment with factor-XIa inhibitors did not increase 
the risk of the composite of major bleeding and clinically relevant  
non-major bleeding (RR:1.19;95%CI:0.65-2.16), major bleeding alone 
(RR:1.19;95%CI:0.64-2.22), intracranial bleeding (RR:0.91;95%CI:0.26-3.19) 
or all-cause mortality (RR:1.21;95%CI:0.77-1.90).
Conclusions: This meta-analysis provides reassuring evidence regarding 
the safety of factor-XIa inhibitors for stroke prevention. This finding cou-
pled with potential signals of efficacy in reducing IS (and TIA) underscore 
the importance of embarking on phase-III RCTs to provide more robust 
data regarding the effect of factor XIa inhibition on stroke prevention.
Disclosure of interest: Yes
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ROLE OF PLAQUE INFLAMMATION IN 
SYMPTOMATIC CAROTID ARTERY STENOSIS

Vijay Sharma*1,2, Yilong Zheng1, Mervyn Jr Lim3,  
Benjamin Yq Tan2, Bernard Pl Chan2, Jonathan Jy Ong2, 
Amanda Cy Chan2, Leonard Ll Yeo2, Joy Vijayan2,  
Chiew S Hong2, Young Heng Chee2, Lily Yh Wong2,  
Jintao Chen2, Victor Yaofeng Chong2, Chee Hsien Tan2,  
Sibi Sunny2, Hock Luen Teoh2, Arvind Kumar Sinha2

1National University of Singapore, Neurology, SINGAPORE, Singapore, 
2National University Hospital, Neurology, SINGAPORE, Singapore, 3National 
University Hospital, Neurosurgery, SINGAPORE, Singapore

Background and aims: Plaque inflammation on FDG-PET and the 
symptomatic carotid atheroma inflammation lumen-stenosis (SCAIL) 
score have been associated with recurrent ischemic events. We aimed to 
validate these findings on our Asian cohort.
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18Biomedical Research Institute of Salamanca. University Hospital of 
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Background and aims: A significant proportion of non-cardioembolic 
acute minor ischemic stroke (NC-AMS)/High-Risk Transient Ischemic 
Attack (HR-TIA) patients have the ischemic event despite being on anti-
platelets. We aimed to investigate whether this factor has prognostic 
implications on NC-AMS/HR-TIA, in terms of recurrence risk and func-
tional outcome. Additionally, we aimed to evaluate how was their 
antithrombotic treatment managed after their ischemic event.
Methods: IMMINENT study retrospectively analyzed data from all 
stroke patients evaluated at the emergency department of 19 Spanish 
hospitals belonging to the NORDICTUS stroke network between July-
December 2019. Consecutive patients with NC-AMS (NIHSS⩽5)/
HR-TIA (ABCD2⩾6 or ipsilateral stenosis ⩾50%) were included. 
Follow-up was performed at 90 days to evaluate vascular recurrences, and 
functional prognosis by using the modified Rankin Scale (mRS).
Results: Of 1679 NC-AMS/HR-TIA patients, 572 (34%) were on anti-
platelets before admission, 446 (27%) under aspirin monotherapy. Patients 
on antiplatelets were older and had higher burden of vascular risk factors 
(arterial hypertension, diabetes mellitus, ischemic cardiopathy, previous 
stroke and extracranial stenosis >50%) p<0.0001. Prior antiplatelet ther-
apy was associated with higher proportion of vascular recurrences HR 
1.568(95%CI:1.059-2.322); p=0.025 and poor prognosis (mRS>2): 
adjusted OR 1.384(95%CI:1.033-1.855); p=0.029. At discharge 131 
patients (29%) remained on aspirin, 230 (40%) received clopidogrel, and 
186 (33%) dual antiplatelet therapy.
Conclusions: Patients with NC-AMS/HR-TIA under prior antiplatelets 
represents a high-risk group for vascular recurrences and poor prognosis; 
however nearly 30% of them were discharged on aspirin monotherapy 
without changing antithrombotic class. These patients may particularly 
benefit from more intensive antithrombotic regimes.
Disclosure of interest: Yes
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CHARACTERISTICS OF PATIENTS TREATED 
WITH SHORT-TERM DUAL ANTIPLATELET 
TREATMENT FOR MINOR STROKE OR TIA: 
REAL-WORLD VERSUS CLINICAL TRIALS – 
DATA FROM THE READAPT STUDY

Federico De Santis*1, Eleonora De Matteis1, Raffaele Ornello1, 
Bruno Censori2, Pietro DI Viesti3, Vincenzo Inchingolo3, 
Silvia Cenciarelli4, Marco Petruzzellis5, Marina Diomedi6, 
Paolo Candelaresi7, Tiziana Tassinari8, Giuseppe Rinaldi9, 
Matteo Foschi10, Umberto Scoditti11, Giovanni Frisullo12, 
Massimo Del Sette13, Maria Guarino14, Maurizio Paciaroni15, 

respectively) with DOAC+ AP, and 120 (73±12 years, 18.3%, 47.5%, 
respectively) with warfarin+AP. Compared to the single AP group (37 
events, 0.62%), dual AP(13 events, 1.23%/y, aHR 1.93 [95%CI 1.01-3.68]), 
DOAC (18 events, 1.10%/y, 2.78 [1.35-5.73]), warfarin (16 events, 
2.00%/y, 4.33 [2.34-8.01]), and DOAC+AP group (6 events, 2.21%/y, 3.73 
[95%CI 1.62-8.58]) had significantly higher risk and warfarin+AP group 
had insignificantly higher risk (3 events, 1.35%/y, 3.04 [0.90-10.29]) of 
major bleeding after multivariable adjustment. The DOAC (aHR 2.40 
[1.35-4.08]), DOAC+AP (aHR 4.32 [2.07-9.03]) and warfarin+AP group 
(aHR 3.72 [2.99-19.44]) had significant higher risk of non-major bleeding 
than single AP group.
Conclusions: Dual AP and OAC therapy had higher risk of major bleed-
ing events than single AP in long-term follow-up for patients with stroke 
and cardiovascular disease.
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Prior antiplatelet therapy as a predictor of higher 
recurrence risk and poor functional outcome 
among non-cardioembolic minor stroke and 
high-risk transient ischemic attack patients in the 
IMMINENT study
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Conclusions: DAPT in clinical practice differs from RCTs selection crite-
ria and procedures.
Disclosure of interest: No
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NOTTINGHAM FATIGUE AFTER STROKE 
STUDY (NotFAST2): CLINICAN, SURVIVOR 
AND CARER PERSPECTIVES

Avril Drummond*1, Jo Ablewhite1, Roshan Das Nair2, Fiona 
Jones3, Nikola Sprigg2, Shirley Thomas2

1University of Nottingham, School of Health Sciences, Nottingham, United 
Kingdom, 2University of Nottingham, School of Medicine, Nottingham, United 
Kingdom, 3St Georges University of London, Rehabilitation, London, United Kingdom

Background and aims: Poststroke fatigue (PSF) is an overwhelming 
feeling of exhaustion, not related to exertion, which does not improve 
with rest. Systematic review evidence suggests it affects approximately 
50% of stroke survivors. However, there is little robust evidence to sup-
port its management.

Three aims: 
•  Document current practice [Phase 1]
•  Gain insights into management [Phase 2]
•  Conduct co-design groups to inform future research [Phase 3]

Methods: Three phases.

[1] National survey of clinicians
[2] Qualitative interviews
[3] Co-design groups

We recruited: 

Healthcare professionals with expertise in PSF [1, 2 & 3].
People with PSF [2 & 3].
Family/ friends providing support [2 & 3].

Results: 
[1]: 305 questionnaires were analyzed from across the UK: the majority 
were from occupational therapists and physiotherapists. The most cited 
strategies were ‘pacing’ (67%, n=204), ‘keeping a diary’ (39%, n=119), and 
‘education’ (38%, n=117). 
[2]: 20 clinicians were interviewed. Common themes emerged irrespec-
tive of professional background, clinical or geographical setting: responses 
exactly mirrored survey results. Clinicians largely relied on personal 
knowledge. 20 stroke survivors and 8 care-givers were also interviewed. 
All described the negative impact of PSF. A range of strategies were 
thought useful including: acceptance, pacing, keeping a fatigue diary, talk-
ing to others, relaxation, and professional support. Most had developed 
strategies themselves. 
[3]: 35 participants participated in co-design groups. A key message was 
that fatigue was debilitating and merited more research attention.
Conclusions: Research into the effectiveness of current strategies is 
warranted. The input of ALL experts in undertaking this is critical.
Disclosure of interest: No
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Tracking of Hyoid Bone in Post-stroke Dysphagia 
using Deep Learning Model
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Kim1, Seoyoung Kim1, Seong Jae Lee1

Francesco Muscia16, Michela Marcon17, Enzo Sanzaro18, 
Camela Palmieri19, Letizia Maria Cupini20, Valeria Terruso21, 
Andrea Zini22, Federica Nicoletta Sepe23, Ruggiero Leone24, 
Rossana Tassi25, Roberto Tarletti26, Cristina Paci27, Salvatore 
La Spada28, Maela Masato29, Simone Beretta30, Danilo Toni31, 
Stefano Ricci4, Simona Sacco1
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Department of Neurology, Alessandria, Italy, 24"Dimiccoli" General Hospital, 
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Background and aims: Short-term dual antiplatelet treatment (DAPT) 
is the treatment of choice for secondary prevention of minor ischemic 
stroke or high risk-TIA. In randomized controlled trials (RCTs) of DAPT, 
there were strict selection criteria that might not be strictly followed in 
clinical practice. We aim to describe the characteristics of patients with 
minor stroke or TIA treated with DAPT in a real-world setting in order 
to understand the differences from RCTs.
Methods: READAPT is a prospective, multicenter, real-world observa-
tional study including patients receiving short-term DAPT, that are fol-
lowed-up to 90 days. We analyzed baseline data of patients included up to 
Jan 15th, 2023.
Results: Overall, 1578 patients from 61 centers (66,2% males; mean age 
69.7±14.6 years) were included; 496 (31.4%) received DAPT after clinical 
TIA and 1082 (68.6%) after stroke.
In patients with stroke, 357 (32.9) patients had NIHSS >3. In patients 
with TIA, 100(20.0%) had ABCD2 <4. Additionally, 207 (13.1%) patients 
underwent intravenous thrombolysis and 25 (1.6%) endovascular treat-
ment; 41 (2.6%) were treated with urgent carotid endarterectomy. DAPT 
was started within 24-hours in 1090 (69.1%) cases. Only 480 (30.4%) 
received a loading dose of aspirin, while 565 (35.8%) received a loading 
dose of clopidogrel. Overall 357 (22.2%) patients matched RCTs inclu-
sion/exclusion criteria and followed RCTs procedures. In detail, 903 
(57.2%) of patients did not match at least one inclusion criterion of RCTs 
and 966 (61.2%) did not exactly follow RCTs procedures.
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HOW MUCH OF A PHYSIOTHERAPY 
REHABILITATION SESSION FOR MODERATE 
TO SEVERE STROKE PATIENTS IS DELIVERED 
BY TWO PHYSIOTHERAPISTS?

Jimmy James*1, Samuel Payne1

1Guys and St Thomas’ NHS Foundation Trust, Physiotherapy Department, 
London, United Kingdom

Background and aims: Physical rehabilitation post-stroke improves 
outcome and there is an associated positive dose response. In order to 
deliver more therapy with available resources it is important to review 
utilisation of staff within physiotherapy sessions. Physiotherapy sessions 
for this patient group are usually staffed by two physiotherapists but 
their utilisation within these sessions is unknown. Our aim is to review 
how much of a physiotherapy session is actually delivered by two 
physiotherapists.
Methods: A prospective observational study of 46 moderate to very 
severe stroke patients undertaking physiotherapy rehabilitation sessions 
in a UK acute stroke unit. Only sessions staffed by two physiotherapists 
were included. Data recorded included patient demographics (age, gen-
der, and Barthel Index score) and time spent receiving physiotherapy 
interventions from either one or two physiotherapists. Observations 
were made between March and August 2022 by two observers.
Results: Across all stroke severities patients received 32 mins of physi-
otherapy per session and spent 44% (14 mins) of this receiving physio-
therapy from two physiotherapists. This varied by stroke severity and 
ranged from 24% for moderate patients to 48% for very severe patients. 
A regression analysis demonstrated Stroke severity (Barthel index score) 
and age were associated with time receiving rehabilitation from two phys-
iotherapists (R2=0.379).
Conclusions: Physiotherapy sessions for moderate to severe stroke 
patients may not require two physiotherapists for the entire duration of 
the session. Further research should investigate alternative delivery mod-
els to use physiotherapy staff more efficiently.
Disclosure of interest: No
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Post-Stroke Quality of Life Level and its 
Associated Factors: A Cross-Sectional Study

Khader Almhdawi*1, Alza Alazrai1, Hanan Jaber Jaber1

1Jordan University of Science and Technology, Rehabilitation Sciences,  
Irbid, Jordan

Background and aims: Individuals post-stroke might demonstrate sig-
nificant declines in their mental health and quality of life which could 
hinder their functional independence and well-being. This study aimed to 
investigate quality of life level among individuals with stroke in Jordan and 
to identify this level associated factors.
Methods: A cross-sectional design was conducted using the 12-item 
Short-Form Health Survey (SF-12) to assess quality of life level. Possible 
associated factor included fatigue, mental health status, cognition, upper 
limb functional abilities, gait, and life-style variables. Multiple variable lin-
ear regression analysis was used to identify quality of life significant associ-
ated factors.

1Dankook University, Cheonan Campus, College of Medicine, Cheonan, South 
Korea, 2Dankook University, Nanobiomedical Science & BK21 NBM Research 
Center for Regenerative Medicine, Cheonan, South Korea, 3Dankook 
University, Institute of Tissue Regeneration Engineering (ITREN), Cheonan, 
South Korea

Background and aims: Analysis of the hyoid bone movement is critical 
in evaluating the swallowing function. However, it is difficult to identify 
and pursuit it in fast-moving videofluoroscopic swallow study (VFSS) 
images. This study aims to investigate the movement of the hyoid bone in 
the patients with post stroke dysphagia (PSD) using a deep learning model 
that showed a high accuracy and efficiency in a previous study.
Methods: The VFSS video images taken from 51 patients with PSD were 
used. Aspiration was evident in twenty-three patients (ASP group) and 
twenty-eight subjects showed normal swallow or only penetration 
(noASP group) when swallowing thick liquid. Hyoid bone movement was 
tracked in the video using a deep learning model that was constructed and 
trained by the BiFPN-U-Net(T) network. The maximal distance of hyoid 
bone elevation was measured horizontally (HE-H), vertically (HE-V) and 
diagonally (HE-D) as shown in the Figure.
Results: The distance of the hyoid bone movement was significantly 
decreased in the ASP group than in the noASP group in all directions (HE-
V: 1.61 ± 0.77 cm vs 1.99 ± 0.82 cm, HE-H: 1.15 ± 0.54 cm vs 1.44 ± 
0.53 cm, HE-D: 1.81 ± 0.84 cm vs 2.23 ± 0.85 cm) as shown in Table 
(p<0.05 by Man Whitney-U test).
Conclusions: The results proved that the movement of the hyoid bone 
can be impaired in the PSD patients with evident aspiration. The useful-
ness of the deep learning model should be promising in tracking the hyoid 
bone in VFSS.
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Background and aims: 75% of stroke survivors experience long term 
upper limb (UL) impairments. In acute stroke rehabilitation using prog-
nostic factors (PFs) to predict UL functional recovery may help clinicians 
to plan interventions, set realistic goals and manage patient expectations. 
However, many PFs are not part of usual care and therefore are not acces-
sible to clinicians. This modified systematic review aims to identify PFs 
that possess clinical utility and/or are part of usual care to predict long 
term UL function post stroke.
Methods: A systematic search was completed of four databases between 
1937-2020. Articles were assessed using pre-defined inclusion/exclusion 
criteria and for clinical utility. Data extraction and methodological quality 
assessment was completed using tools specific to PF studies. A narrative 
analysis was completed and outcomes summarised. Heterogenous nature 
of the studies meant meta-analysis was not appropriate.
Results: The electronic database search identified 6914 studies. 
Screening found 12 studies met inclusion/exclusion criteria and displayed 
clinical utility. 1272 stroke survivors were participants and the studies 
investigated 51 PFs. Synthesis of results identified PFs that can predict UL 
function for ⩾6 months post stroke (Orpington Prognostic Score, UL 
strength, absence/minimal sensory impairment in UL, intact two-point 
discrimination in UL). The most reported PF was UL strength which was 
statistically significant in 9 studies.
Conclusions: UL recovery at 6 months post stroke can be predicted 
with routinely used simple measures. Re-assessment of ULs that do not 
display the desired PFs ensures rehabilitation is not overlooked.
Disclosure of interest: No
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Self-reported life-space mobility within the first 
year after ischemic stroke: longitudinal findings 
from the MOBITEC-Stroke project
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University Department of Geriatric Medicine Felix Platter, University of Basel, 
Basel, Switzerland, 6University of Groningen, University Medical Center Groningen, 
Center for Human Movement Sciences, University of Groningen, University 
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Background and aims: Life-space-mobility (spatial extent of movement 
within a specified time-period), is important for patients after stroke  
but remains largely unexplored. This study aimed to characterize 

Results: The study recruited 153 participants with stroke with a mean 
age of 55.8 (±10.8) years. Participants’ overall total SF-12 total score was 
55.6 (±14.4). The study regression model significantly explained 69.6% of 
the variance in participants’ quality of life level (r2=0.696, F=36.1, P < 
0.001). Participants’ quality of life level was significantly and negatively 
associated with fatigue level, worse sleep self-evaluation, worse health 
self-evaluation, depression, and worse diet self-evaluation. On the other 
hand, quality of life level was significantly and positively associated with 
better ten-meter walk speed score.
Conclusions: Participants showed a relatively a low level of quality-of-life 
post-stroke. Possible predictors of post-stroke quality of life level included 
fatigue, sleep, health status, sleep, diet, and walking speed. Quality of life 
level and its significantly associated factors should be carefully considered 
by healthcare and rehabilitation practitioners working with individuals’ 
post-stroke.
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Fatigue Level among Individuals with Stroke and 
its Significantly Associated Factors

Khader Almhdawi*1, Hanan Jaber Jaber1, Alza Alazrai1
1Jordan University of Science and Technology, Rehabilitation Sciences, Irbid, Jordan

Background and aims: Fatigue might significantly influence individuals 
with stroke functional independence and overall quality of life and well-
being. This study investigated fatigue prevalence and its associated factors 
among individuals with stroke in Jordan.
Methods: A cross-sectional design was adopted collecting data using the 
modified fatigue impact scale, 12-item Short-Form Health Survey, 
Montreal Cognitive Assessment, Motor Assessment Log, Upper Extremity 
Fugl Meyer assessment, Nine Hole Peg Test, 10 Meter Walk Testing, goni-
ometry, Hand-held dynamometry, and modified Ashworth scale. 
Participants needed to have a confirmed stroke diagnosis, aged between 
25 and 75 years, and a stroke chronicity of ⩾ 4 months. Participants with 
aphasia, other neurological diseases, pregnant, or depression were 
excluded. Descriptive analysis was used to characterize post-stroke 
fatigue prevalence. Multiple variable linear regression analysis was used to 
identify variables significantly associated with post-stroke fatigue.
Results: 153 individuals with stroke successfully participated in this 
study, 42.5% were females and with an overall mean stroke chronicity of 
27.3 (±44.1) months. Fatigue prevalence documented in the study sample 
was 69.9%. Significant predictors of post-stroke fatigue included mental 
component of quality of life (p < 0.001), cognition (p= 0.001), weekly 
sport hours (p = 0.022) and shoulder abduction spasticity (p= 0.024).
Conclusions: Post-stroke fatigue is highly prevalent in Jordan. Significant 
post-stroke fatigue predictors included mental related quality of life, cog-
nition status, sport participation, and spasticity. Healthcare practitioners 
working in neurorehabilitation should take post-stroke fatigue and its 
associated factors into consideration when dealing with individuals’ 
post-stroke.
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Can simple bedside tests be used to accurately 
predict long-term upper limb (UL) function in the 
acute phase post stroke? A systematic review
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Home-based Rehabilitation for Survivors of 
Stroke with Severe Disability (HoRSSe Study)

Rebecca Fisher1, Frankie Riley-Bennett*2, Lal Russell3,  
Trudi Cameron3, Claire Lee4, Ruth Sturt5, Marion Walker3, 
Cath Sackley6

1NHS England, Clinical Policy Unit, London, United Kingdom, 2University of 
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Background and aims: In the UK, over 20% of stroke survivors leave 
hospital with severe disability. Limited evidence-based clinical guidance is 
available to support their rehabilitation. Our research focusses on establish-
ing consensus regarding the core components of home-based rehabilitation 
for survivors of stroke with severe disability. The barriers to implementing 
these core components in a real-world setting have been explored.
Methods: Stroke rehabilitation experts (n=14) including researchers, cli-
nicians and those with lived-experience formed two virtual nominal group 
technique (vNGT) panels. Findings underwent qualitative content analysis 
to form rich overarching consensus statements.
Focus group interviews were conducted with 20 staff participants from 
three home-based stroke rehabilitation teams. The Context Coding 
Framework facilitated analysis and synthesis of findings.
Results: Findings from the vNGT were distilled into 11 overarching con-
sensus statements. These outline core components of home-based reha-
bilitation for this population, including service structure, team 
composition, knowledge and skills required.
Focus groups reported high levels of need across multiple domains with 
teams being insufficiently resourced to fully meet these. Strategies to 
overcome these barriers included upskilling a diverse range of partners 
and employing multi-agency collaboration.
Conclusions: These consensus statements highlight the complexity of 
managing survivors of stroke with severe disability following discharge 
from hospital. Sufficient resources and collaborative working underpin 
the implementation of rehabilitation to manage the complex needs of this 
population.
This study supports the provision of services for this patient group, pro-
viding a benchmark for commissioners and clinicians whilst setting expec-
tations for stroke-survivors.
This work was supported by NIHR ARC-EM ref:NIHR200171.
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RESULTS OF CLINICAL APPLICATION 
OF ROBOTIC TECHNOLOGIES IN 
REHABILITATION OF PATIENTS UNDERGONE 
STROKE
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Background and aims: Study the effectiveness of robotic techniques of 
affected limbs in post-stroke patients.

life-space-mobility, identify associated factors and detect trajectories 
within the first year after ischemic stroke (IS).
Methods: MOBITEC-Stroke (ISRCTN85999967) is a longitudinal 
cohort-study of ambulatory stroke patients with regular assessments 
every 3 months after IS. We applied linear mixed-effects-models (LMM) 
with self-reported life-space-mobility (Life-Space Assessment/LSA) as 
outcome and time point, and relevant demographic and clinical measures 
as independent variables (sex, age, pre-stroke mobility-limitation, NIHSS, 
modified Rankin Scale, residential area and car availability as well as Falls 
Efficacy Scale-International (FES-I), and lower extremity physical function 
(log-transformed timed up-and-go/TUG). We elucidated typical trajecto-
ries of LSA by latent-class-growth-analysis (LCGA) and performed uni-
variate tests for differences between classes.
Results: Study included 59 patients (mean age 71.6, SD 10.0years; 33.9% 
women) based on pre-specified sample-size calculation. Mean LSA at 3 
months was 69.3 (SD 27.3). Pre-stroke mobility limitation, NIHSS, comor-
bidities, and FES-I were independently associated with the course of LSA 
(p⩽0.05); there was no evidence for a significant effect of time point. LCGA 
revealed three classes: “low stable” (n=9), “average stable” (n=18), and 
“high increasing” (n=32). Classes differed with regard to LSA starting-value, 
pre-stroke mobility limitation, FES-I, and log-transformed TUG time.
Conclusions: Routinely assessing the identified measures might help cli-
nicians to identify those patients at increased risk for failing to improve 
LSA. Falls efficacy and physical function are potentially modifiable and can 
be targeted by rehabilitative measures.
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Barriers and facilitators to identifying and 
supporting young carers of stroke survivors

Trudi Cameron*1, Rebecca Fisher2, Marion Walker1
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Background and aims: Young caring can enhance life skills, personal 
attributes, and build resilience. However, this requires the caring role to 
be recognised and valued, knowledge and understanding of the parental 
illness, family and young carer needs met, and caring workload not being 
excessive. Our previous research showed that mitigating factors are often 
not met for young carers of stroke survivors. This study aimed to identify 
barriers and enablers to identifying young carers of stroke survivors and 
the provision of support to enhance outcomes.
Methods: Semi-structured interviews were conducted with expert pro-
viders and commissioners of young carer services in the United Kingdom. 
Non-probability sampling was employed followed by snowball sampling. 
Interviews were audio-recorded, transcribed and thematically analysed.
Results: Interviews (n=12) were conducted between July 2016-February 
2017 with participants from health services (4), local authorities (3), edu-
cation (1) and voluntary sector (4). Experience of working with young 
carers ranged from 4months-20yrs (mean 8.3yrs). Three overarching 
themes were identified: Challenges in identifying young carers of 
stroke survivors. This included families’ reluctance to engage with stat-
utory services, organisational barriers such as a lack of clear strategy and 
pathways, and knowledge and skills of front line staff; Limitations of 
support services, due to resource constraints and national policy; The 
importance of schools in identifying and supporting young carers.
Conclusions: Multifactorial complex reasons contributed to the lack of 
identification and support for young carers of stroke survivors. 
Recommendations include streamlining referral pathways and upskilling 
front line staff in young carer identification and support.
Disclosure of interest: No
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Conclusions: We developed, with a participatory approach, a patient 
centered transition program, which will be evaluated in a randomized 
controlled trial.
Disclosure of interest: No
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ADVANCING SUSTAINABLE HEALTHCARE 
THROUGH STROKE TEAM REHABILITATION, 
FROM A PHYSIOTHERAPY PERSPECTIVE
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Background and aims: Climate change is recognised as the largest 
threat to health in this century since it fundamentally undermines the 
environmental conditions supporting human life on earth. This threat also 
presents the greatest opportunity to redefine the social and environmen-
tal determinants of health, calling healthcare professionals and depart-
ments to drastically reduce carbon emissions in the clinic, considering the 
health system produces 5% of the European Union’s carbon emissions. 
This study aims to explore the role clinical stroke team rehabilitation 
plays in achieving a sustainable healthcare.
Methods: A narrative review of the literature was conducted to 
explore contributions of stroke team rehabilitation interventions to 
sustainable healthcare. Findings were categorized according to princi-
ples of sustainable healthcare developed by the Centre for Sustainable 
Healthcare, referring to low carbon healthcare without compromising 
quality of care.
Results: We identified four central aspects in which stroke team rehabili-
tation contributes to principles of sustainable healthcare; the provision of 
timely interventions which optimize functioning after stroke, interventions sup-
porting self-efficacy and empowerment, tele rehabilitation as an alternative 
delivery mode to usual healthcare visits and, interventions of secondary preven-
tion and health promotion (figure 1).
Conclusions: Team rehabilitation is key to attain sustainable stroke care 
as interventions contribute to all principles of sustainable healthcare, 
actively targeting prevention, empowerment, and lean pathways, in turn 
leading to low carbon activities and lower operational resource use. We 
call for evaluations of healthcare interventions from a perspective of sus-
tainable development to uncover the true value of interventions, includ-
ing social, economic, and environmental aspects.

Disclosure of interest: No

Methods: 52 patients, aged 45 to 66 years (in average 52±12) suffered 
an ischemic or hemorrhagic stroke with paresis of right or left limbs, 54% 
were women and 46% were men. 2 groups were formed for the period 
from 2016 to 2018. All participants were in early recover period. The 
main group 28 (54%) and controlling 24 (46%) patients. The procedure 
was performed on the simulator – LococmatPro robotic.
Results: The dynamics of muscle tone, muscle strength of the lower 
extremities in both groups on the Barthel’s and GAS scale were studied, 
the main group of patients additionally engaged in robotic technology are 
provided with more positive dynamics. In the control group, 9 patients 
have 68±2 points, 11 have 47±4 points and 4 patients have 36±2 points. 
In the main group, 12 patients have 93±4 points, 14 have 95±6 points 
and 2 patients have 66±3 points. In the control group, 37.5% there is 
complete dependence and in the remaining 66.5%(p⩽0,01) there is a 
moderate stage of dependence of patients. In the main group, early resto-
ration of viability of the motor system of patient was revealed and in all 
cases there is a slight dependence. Total score averaged 43±6 and 62±3 
points(p⩽0,05) in control and main groups respectively.
Conclusions: Introduction of the modern robotic technology into the 
process of physical rehabilitation of patients after a stroke allows early 
recovery of lost motor activities.
Disclosure of interest: No
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Development of a patient-centered transition 
program for stroke patient and their caregivers, 
combining case-management and access to an 
internet information platform – A user-centered 
design approach
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Background and aims: When returning home, stroke patients and their 
caregivers face a significant lack of support and information that accentu-
ates their psychosocial burden. Currently, there is no transition program 
targeting the psychosocial aspects of recovery. We aimed to co-design a 
program combining case-management and an internet information plat-
form to address psychosocial needs of stroke patients and caregivers.
Methods: A two-step methodology was used. The first step followed a 
“user-centered design” iterative approach during 4 workshops. Aim was 
to develop the platform and define the profile of the case-manager follow-
ing needs and expectations of the participants. The second step was a 
usability test of the platform following a Think Aloud method with 
patients and caregivers. The workshop and interviews were audio 
recorded and a qualitative thematic analysis was conducted. The analysis 
of Think Aloud interviews was based on User Experience Honeycomb 
framework by Morville.
Results: Eight participants attended the workshops: 2 patients, 2 caregiv-
ers, 3 nurses and a general practitioner. The activities, training and skills 
of the case-manager were defined according to patients and caregivers 
needs. The name, graphics, navigation, and content of the platform were 
worked on with the participants a developer and a graphic designer. The 
usability of the platform was tested with 5 other patients and 5 caregivers. 
Think Aloud results highlighted satisfaction with the graphics and content 
and a need for improvement regarding the navigation.
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clinicians know that the level of recovery includes variability. We hypoth-
esize that muscle synergy in the early recovery phase affects this variabil-
ity during recovery. Muscle synergy during walking is associated with 
lower-limb angle and gait performance. However, this association has 
been examined in a cross-sectional design, and the temporal precedence 
is unclear. The purpose of this study was to identify discrepancies in the 
association between gait characteristics and muscle synergy during the 
longitudinal recovery in post-stroke patients.
Methods: 10 post-stroke patients who walk independently participated 
in this study. We instructed them to walk at comfortable speed and 
obtained two longitudinal data at 1-month interval. We analyzed lower-
limb angle (OpenPose), trunk instability, and number of modules extracted 
by nonnegative matrix factorization (Delsys) during walking. Longitudinal 
recovery was confirmed by calculating change rate. Spearman’s rank cor-
relation coefficient was used to determine the relationship between 
variables.
Results: In the first measurement, walking speed was significantly associ-
ated with Fugl-Meyer synergy score (ρ=0.84, p=0.005) and trunk instabil-
ity (ρ=−0.84, p=0.004). The number of modules was not significantly 
associated with walking speed (ρ=−0.05, p=0.90), and we found 2 cases 
with 4 modules and slow walking speed. These cases showed a higher 
change rate in walking speed than the others.
Conclusions: Characteristics of cases with discrepancies between walk-
ing speed and number of modules suggests that muscle synergy has tem-
poral precedence for improvement in gait performance.
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Predicting the functional outcome of intensive 
inpatient rehabilitation after stroke: results from 
the RIPS study
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Background and aims: The heterogeneity of stroke sequelae, outcome 
measures and rehabilitation pathways, and the lack of extensively vali-
dated prediction models represent a challenge in predicting stroke reha-
bilitation outcomes. We aimed to prospectively explore a multidimensional 
set of variables collected at admission to inpatient post-stroke rehabilita-
tion as potential predictors of functional level at discharge.
Methods: A multicentric prospective observational study, consecu-
tively recruiting patients aged 18+, with ischemic/haemorrhagic stroke, 
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DIFFERENCES IN AEROBIC CAPACITY AND 
ACTIVITY PATTERN BETWEEN HIGH AND 
LOW RESPONDERS AFTER HIGH INTENSITY 
INTERVAL TREADMILL TRAINING - 
SUBANALYSIS OF THE HIIT STROKE STUDY

Tor Ivar Gjellesvik*1, Maren Ingeborg Rønning1, Hanne S. Elde2, 
Eivind Lundgaard3, Torunn Askim1
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Background and aims: The primary aim of this study was to investigate 
differences in physical activity pattern between high and low responders 
to an 8-week high-intensity interval training program.
Methods: We analyzed data from the intervention arm in the HIIT-
stroke study where participants recruited from three Norwegian hospi-
tals, with first ever stroke between 18 and 75 years of age, 3 to 5 months 
post stroke with no serious co-morbidities were randomized to 24 super-
vised treadmill sessions with work periods of 4x4 minutes at an intensity 
between 85-95% of peak heart rate (HRpeak) interspersed with 3 min-
utes of active work periods at 50-70% of HRpeak, or standard care. 
Participants were classified in low (0-9% improvement) and high (⩾10% 
improvement) responders. Mixed linear model was used to analyze differ-
ences in activity pattern between the groups. ActivPAL accelerometers 
assessed activity patterns, 6-minutes-walk-test assessed walking distance 
and VO2peak assessed cardiorespiratory fitness.
Results: The mean(SD) age was 60.7(8.1) versus 56.1(9.4) years, and 
50% versus 76.5% were male in high(n=16) and low(n=17) responders, 
respectively. The 6-minutes-walk-test revealed on average 117 meters 
shorter walking distance and 7 mL/kg/min-1 lower VO2peak in high com-
pared to low responders at baseline. There were no differences in activity 
pattern between the groups during follow-up.
Conclusions: High response to the HIIT-intervention was not associated 
with increased activity pattern. However, poorer physical capacity at base-
line in the high responder group, indicate that a predicting factor for 
improvement of aerobic capacity and activity levels are lower baseline 
levels of cardiorespiratory fitness.
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Characteristics of gait in post-stroke patients 
during the rehabilitation process: a preliminary 
study using muscle synergy analysis

Naruhito Hasui*1,2, Naomichi Mizuta3,4, Yasutaka Higa2,  
Ayaka Matsunaga2, Sora Ohnishi2, Yuki Sato1,2,  
Tomoki Nakatani2, Junji Taguchi2, Shu Morioka1,4

1Kio University, Department of Neurorehabilitation, Graduate School of 
Health Sciences, Koryo, Japan, 2Takarazuka Rehabilitation Hospital, 
Department of Therapy, Takarazuka, Japan, 3Nihon Fukushi University, 
Department of Rehabilitation, Faculty of Health Sciences, Handa, Japan, 4Kio 
University, Neurorehabilitation Research Center, Koryo, Japan

Background and aims: Although gait performance of post-stroke 
patients commonly improves along with rehabilitation processes, most of 
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Background and aims: People with post-stroke lateropulsion actively 
push their body across the midline to the more affected side and/or resist 
weight shift toward the less affected side. Post-stroke lateropulsion is 
prevalent and associated with poor rehabilitation outcomes, but no clini-
cal practice guidelines for its rehabilitation currently exist. The study 
aimed to develop consensus-based clinical practice recommendations for 
managing post-stroke lateropulsion.
Methods: This Delphi Panel Process conformed with the Guidance on 
Conducting and Reporting Delphi Studies (CREDES) recommendations. 
Panel members had demonstrated clinical and/or scientific background in 
rehabilitation of people with post-stroke lateropulsion. The process con-
sisted of four electronic survey rounds. Round One consisted of open 
questions, developed in consultation with two people with lived experi-
ence of post-stroke lateropulsion. Subsequent rounds ascertained levels 
of agreement with statements derived from Round One. Consensus was 
defined a priori as ⩾75% agreement (agree or strongly agree), or ⩾70% 
agreement with ‘unsure’ responses excluded.
Results: Twenty international experts completed all four rounds. A total 
of 49 consensus-based recommendations were compiled regarding ele-
ments of optimal rehabilitation (29 statements) and considerations for 
management of lateropulsion, informed by severity of lateropulsion, the 
person’s awareness of their lateropulsion, and individual stroke and per-
son-related factors (20 statements).
Conclusions: In the absence of evidence-based clinical guidelines, these 
recommendations present the best available expert opinion for lateropul-
sion management, building on existing evidence to guide selection of 
interventions for post-stroke lateropulsion. Future research is required to 
elaborate specific rehabilitation strategies, particularly considering the 
influence of additional cognitive and perceptual impairments.
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EVALUATION OF A STROKE SPECIFIC FALLS 
SCREENING ON AN ACUTE STROKE UNIT
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Background and aims: Within the acute stroke population, a consider-
able proportion of patients fall at least once during hospital admission. A 
tool was developed to support falls risk assessments on an acute stroke 
unit in a London hospital. The tools effectiveness at predicting those at 
high risk of falls is unknown.
To establish if this tool can effectively predict patient falls on an acute 
stroke unit.
Methods: A stroke specific falls screening tool was developed following 
literature review and clinical notes review of the factors associated with 
falling in acute stroke patients. The tool was implemented for all stroke 
patients during initial therapy assessment, they were scored at either high 
or low risk of falls. The sensitivity and specificity of the tool were calcu-
lated based on three months of falls data using the local incident reporting 
portal.
Results: A total of 35 patients were screened of which, six fell. The 
screening tool identified four of these patients as high risk (sensitivity = 
0.67). Of the 29 patients who did not fall, the tool identified 13 of these as 
low risk (specificity = 0.45). Of the 15 patients who were classified as a 
low risk of falls, 13 did not fall (negative predictive value = 0.87). In con-
trast, of the 20 high risk patients, 4 fell (positive predictive value = 0.2).
Conclusions: The tool has better accuracy at identifying patients who 
do not fall, rather than predicting those who do fall. This may support 
decision making in targeting falls prevention methods.
Disclosure of interest: No

undergoing inpatient rehabilitation within 30days from event, December 
2019-December 2020. The functional outcome was disability in activities 
of daily living, measured by the modified Barthel Index(mBI) at discharge. 
Potential multidimensional predictors, assessed at admission, included 
demographics, event description, clinical assessment, functional and cog-
nitive profile, and psycho-social domains. The variables statistically associ-
ated with the outcome in the univariate analysis were fed into a 
multivariable model using multiple linear regression.
Results: A total of 220 patients were included (median [IQR] age: 80 
[15], 112 women, 175 ischemic). Median mBI was 26 [43] at admission 
and 62.5 [52] at discharge. In the multivariable analysis younger age, along 
with better functioning, fewer comorbidities, higher cognitive abilities, 
reduced stroke severity, and higher motor functions at admission, 
remained independently associated with higher discharge MBI. The final 
model allowed a reliable prediction of discharge functional outcome 
(adjusted R2=77.2%).
Conclusions: The model presented in this study, based on easily collect-
able, reliable admission variables, could help clinicians and researchers to 
predict the discharge scores of the global functional outcome for persons 
enrolled in an reproducible and evidence-based inpatient stroke rehabili-
tation program
Disclosure of interest: No
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PUSHING FOR RECOMMENDATIONS 
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investigate health literacy 12 months post-stroke, to confirm previously 
reported associations with physical functioning (walking ability), and to 
explore associations with self-rated stroke recovery and participation, 
and signs of depression.
Methods: Health literacy was assessed with the Health Literacy Survey 
comprising 16 items focusing on four dimensions, the ability to: access/
obtain health information, understand health information, process/
appraise health information, and apply/use health information. Logistic 
regression was employed to assess the associations between health lit-
eracy and physical functioning as per walking ability; self-rated recovery 
and participation using the Stroke Impact Scale; signs of depression using 
the Hospital Anxiety and Depression Scale.
Results: Participants, n=108, were on average 72 years old, had mild 
stroke 60%, university/college degrees 48%, and 64% were men. Almost 
two-thirds had adequate health literacy. Higher health literacy was signifi-
cantly associated with favourable outcomes, i.e., walking ability (OR 1.21, 
95% CI 1.00-1.45), self-rated recovery (OR 1.28, 95% CI 1.09-1.50) and 
participation (OR 1.34, 95% CI 1.13-1.59) and signs of depression (OR 
0.81, CI 95% 0.70-0.94) regardless of age, sex, and education level.
Conclusions: High health literacy is associated with favourable out-
comes after stroke and an important factor to consider and include in 
post-stroke care and rehabilitation. Population based, longitudinal studies 
of health literacy among stroke survivors are warranted.
Disclosure of interest: No
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ROBOT-ASSISTED GAIT THERAPY USING THE 
LOKOMAT PRO FREED IN THE SUBACUTE 
PHASE OF ISCHEMIC STROKE
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Background and aims: Robotic-assisted gait training (RAGT) repre-
sents a modern concept of post-stroke neurorehabilitation. Our aim was 
to assess the additive effect of RAGT on functional characteristics of gait 
in subacute phase of stroke (<6 weeks).
Methods: This is an interim analysis of a randomised study with PROBE 
desing (1:1, Clinical trial: 04910217). Conventional rehabilitation (physio-, 
occupational- and mechanotherapy) is used for both groups: 60 min/day 
(5 times/week, 15 times total). Lokomat group receives additional therapy 
in Lokomat Pro FreeD (20-50 min/session, 5 times/week, 15 times total). 
Primary outcome is the functional ambulation category (FAC) at 3 
months; secondary outcomes include: 10 Metre Walk Test (10MWT) and 
sarcopenic index (SI) at 3 months.
Results: 170 patients were screened between June-1, 2020 and June-30, 
2022; 32 patients (37% women) met inclusion criteria and had complete 
3-month follow-up (15 in Lokomat and 17 in conventional rehab group). 
Median time to randomization was 13 days [interquartile range/IQR: 
11-16], median age was 66 years [IQR: 58-70]). DWI-MRI confirmed 
MCA stroke in 23 (72%), PCA in 2 (6%), VB stroke in 7 (22%) patients. 
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Background and aims: Type 2 diabetes and sedentary behavior pose 
serious health risks in stroke survivors. Using a co-creation framework, 
this study aimed to develop an intervention in collaboration with stroke 
survivors with type 2 diabetes, relatives, and cross-sectoral healthcare 
professionals to reduce sedentary behavior and increase physical activity.
Methods: This qualitative explorative study used a co-creation frame-
work consisting of a workshop and focus group interviews with stroke 
survivors with type 2 diabetes (n=3), relative (n=1), and healthcare pro-
fessionals (n=10) to develop the intervention. A content analysis was used 
to analyze data.
Results: The developed Everyday Life is Rehabilitation (ELiR) interven-
tion consisted of a tailored 12-week home-based behavior change inter-
vention with two consultations of action planning, goal setting, 
motivational interviewing, and fatigue management including education  
on sedentary behavior, physical activity, and fatigue. The intervention  
has a minimalistic setup using a double-page paper “Everyday Life is 
Rehabilitation” (ELiR) instrument making it implementable and tangible.
Conclusions: In this study, a theoretical framework was used to develop 
a tailored 12-week home-based behavior change intervention. Strategies 
to reduce sedentary behavior and increase physical activity through activi-
ties of daily living along with fatigue management in stroke survivors with 
type 2 diabetes were identified.
Disclosure of interest: No
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Associations between health literacy and clinical 
outcomes one year after stroke: a cross-sectional 
study

Sebastian Lindblom1, Maria Flink1, Axel Carlsson1,  
Lena Von Koch*1,2, Charlotte Ytterberg1

1Karolinska Institutet, Neurobiology, care sciences and society, Stockholm, 
Sweden, 2Karolinska University Hospital, Theme heart, vessel and neuro, 
Stockholm, Sweden

Background and aims: Life after stroke may imply lifestyle changes, 
new routines with rehabilitation, self-management of medications, and 
healthcare follow-ups. For stroke survivors, the ability to understand and 
use health information, i.e., health literacy, is imperative. The aim was to 
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Reduction courses are effective in helping self-manage symptoms of anxi-
ety and depression. Previous development work and face-to-face (FtF) 
feasibility piloting of HEADS: UP (Helping Ease Anxiety & Depression 
after Stroke) demonstrated acceptability and feasibility. In response to 
COVID-19 restrictions HEADS: UP FtF was optimised, adapted, and 
tested for online delivery within a non-randomised feasibility pilot.
Methods: Working with a wider collaborator group, and Project 
Advisory group we tested online recruitment (gatekeeper/network liai-
son, social media) and screening/enrolment processes using supportive 
resources (internet access; Zoom). HEADS: UP online was delivered 
implementing adapted mindfulness trainer training. Quantitative and qual-
itative data collection (Baseline and Time 1.0) included online/postal 
questionnaires and online focus groups/interviews.
Results: We enrolled stroke survivors (n=9), and family members (n=30) 
(female n=5, 55.6%; mean age 54.2 years), course attendance 67% (feasi-
bility target 70%, attendance ⩾ 4 sessions), attrition 44% (bereavement, 
poor health, lost to contact). Indicative findings suggested improvement 
in quality of life and mood (across all scales) although postal strikes elimi-
nated some postal returns. Qualitative findings found a positive response 
to HEADS: UP online, “I felt I was among people again, not just my situa-
tion. . . it’s been really good for me in many ways.”
Conclusions: HEADS: UP online research processes and course delivery 
were found to be feasible, acceptable, and beneficial.
Disclosure of interest: No
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INSIGHT IN STROKE PATIENTS IN AN 
ACUTE SETTING: MAGNITUDE OF CHANGE 
AND RELATIONSHIP WITH FUNCTIONAL 
OUTCOME

Laura Bach1, Seemin Mahmood*1, Karen Kee1, Enas Lawrence1

1Croydon University Hospital, Stroke Unit, Croydon, United Kingdom

Background and aims: Impairment in insight is often a significant con-
tributor to poorer outcomes, less is known about the trajectory of 
change and development of insight over time and the specific factors asso-
ciated with this.
To assess if patients’ insight will improve over time and the impact of this 
on functional outcome.
Methods: 82 patients were recruited from the acute stroke unit at a 
district general hospital. Patients were asked to complete the Visual 
Analogue Test for Anosognosia for Activities of Daily Living (VATA-ADL) 
on admission and on discharge. Therapists completed the Therapy 
Outcome Measures (TOMS) on admission and discharge. Patient’s mood 
was assessed using the DISCS and Distress thermometer.
Analysis: Repeated-measures ANOVA and Spearman’s rho.
Results: There was a significant improvement in Total insight across all 
domains from admission to discharge (p<.001).
There was a significant relationship between Change in Total Insight and 
TOMS Impairment (p=.005), with improvements in Total Insight signifi-
cantly associated with reduced difficulties in the domain of Impairment.
Conclusions: The majority of patients show significant improvements in 
insight for functional activities (self-care and community-based activities 
inside and outside the home). Greater insight does not always result in 
reduced mood nor is directly related to functional difficulties and other 
moderating factors need to be explored. This study included patients 
with communication difficulties and broadens our knowledge of insight in 
stroke. Limitations of the study was limited mood data. We plan to 
extend this study across the stroke pathway from acute to discharge from 
community services.
Disclosure of interest: No

Patients in Lokomat group showed a significant improvement in the 
10MWT (p=0.027), TUG (p=0.008), and SI (p<0.001). There was a sig-
nificant difference between Lokomat vs. conventional rehab group in the 
improvement of TUG (p=0.046) and SI (p=0.037).
Conclusions: We proved a significant improvement in 10MWT time, 
TUG and increase in sarcopenic index in subacute stroke patients with 
RAGT as an additive therapy.
Supported by MH CZ-DRO - FNOs/2020.
Disclosure of interest: No
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Factors associated with decreased gait speed on 
uneven surface in stroke patients

Yasuhiro Inui*1, Shu Morioka2

1KIo University, Department of Neurorehabilitation, Nara, Japan, 2Kio 
University, Neurorehabilitation Research Center, Nara, Japan

Background and aims: Stroke patients have difficulty walking in out-
door environments, including uneven surfaces, leading to reduced oppor-
tunities for social participation. It is important for clinicians providing 
rehabilitation to know the characteristics of physical function that make it 
difficult for stroke patients to adapt to uneven surfaces. The purpose of 
this study is to examine the parameters during even surface walking in 
stroke patients that are associated with decreased gait speed on uneven 
surface.
Methods: Forty-seven stroke patients walked on even and uneven sur-
faces. Data were collected from video cameras and electromyographs 
attached to the paralyzed leg to calculate decreased gait speed rate from 
even to uneven surface, trailing limb angle (TLA), muscle activities of 
soleus (SO) in the stance phase acting on propulsive force and biceps fem-
oris (BF) acting on shock absorption in the loading response. For statistical 
analysis, a regression model of decreased gait speed rate was calculated 
using age, Fugl-meyer assessment in the lower extremity, TLA, SO and BF 
activity as independent variables. The significance level was set at 5%.
Results: The multiple regression analysis explained 44% of the variance 
in decreased gait speed rate (p < 0.001). Also, the significant independent 
contributing predictors of decreased gait speed rate were low Fugl-meyer 
assessment (β = 0.461, p = 0.003) and low BF activity (β = 0.289, p = 
0.046).
Conclusions: We found that in addition to motor paralysis, BF activity in 
the loading response is associated with decreased gait speed on uneven 
surface in stroke patients.
Disclosure of interest: No
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TESTING THE HEADS: UP ONLINE 
INTERVENTION FOR SELF-MANAGEMENT 
OF DEPRESSION AND ANXIETY SYMPTOMS 
POST-STROKE USING ONLINE RECRUITMENT 
AND DELIVERY IN RESPONSE TO COVID-19

Bridget Davis*1, Maggie Lawrence1, Naomi Clark1

1Glasgow Caledonian University, School of Health & Life Science, Glasgow, 
United Kingdom

Background and aims: Mood disorders are common after stroke, 
often persisting long-term with poor outcomes. Mindfulness Based Stress 
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Background and aims: Stroke survivors desire opportunities to prac-
tice eating and drinking in rehabilitation to become independent and con-
fident with social dining ( Jones & Nasr, 2018).
Aim: BISTRo aimed to codesign an acceptable and feasible breakfast 
group intervention with stroke survivors, carers and health care 
professionals.
Methods: BISTRo is a mixed methods study. A prototype intervention 
was iteratively tested in three UK hospitals. Version 1 was tested for ten 
sessions in site one and version 2 was tested for ten sessions in sites two 
and three. Acceptability and feasibility were investigated using patient 
interviews (n=12), staff focus groups (n=21) and ethnographic observa-
tions (n=6). Data sets were analysed separately and together using an 
inductive approach (Harden et al., 2004). A triangulation process addressed 
completeness, convergence, and dissonance (Farmer et al., 2006).
Results: Sixteen stroke survivors were recruited (9 female and 7 male), 
mean age of 71 years (SD 8.9), White British (13), African (2), Caribbean 
(1), 89% of the sessions were attended (SD 1.4).
Triangulation found five common themes (1) feelings of normality (2) having 
fun and enjoyment (3) feeling human again, ‘you’re not just a stroke in the 
group’. (4) not being alone, opportunities to socialise were perceived as 
reducing social isolation (5) learning from each other, stroke survivors were 
observing one another for inspiration in their own rehabilitation journey.
Conclusions: Stroke survivors thought that breakfast group interven-
tions were acceptable and feasible. BISTRo also provided key insights 
into the contexts and mechanisms required for a future definitive inter-
vention trial.
Disclosure of interest: No
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Psychoeducation after acute brain injury-  
A scoping review

Louise Dulhanty*1, Hiren Patel1
1Salford Royal NHS trust, Manchester centre for clinical Neurosciences, 
Manchester, United Kingdom

Background and aims: Psychoeducation is an intervention which 
involves structured disease specific information and support aimed at 
improving coping and understanding. Evidence has shown that this type of 
intervention improves outcome in mental illness and other medical ill-
nesses. The aim of this scoping review is to identify the evidence relating 
to psychoeducational interventions following acute brain injury.
Methods: This review was conducted in line with the PRISMA Extension 
for Scoping Reviews. Three electronic databases (MEDLINE, Embase, 
PsycINFO) were searched for articles relating to psychoeducation inter-
ventions following acute brain injury. Search retrieved 5.492 articles (after 
removal of duplicates), titles, abstracts and full texts were screened, and 
data extracted for included studies. The quality of randomised control 
studies was assessed using JADAD scale. TIDieR scale was used to 
describe interventions.
Results: Twenty-eight studies were included with a total of 1896 partici-
pants. Nineteen of the studies were randomised control studies, all with 
a JADAD score ⩾ 2 Fourteen studies were in stroke, eight in traumatic 
brain injury and six in acquired brain injury. There was heterogeneity in 
study design, intervention and outcome measures used. Eleven ran-
domised control studies showed significant improvements in fatigue, 
emotion, or quality of life
Conclusions: Psychoeducation may improve life after acute brain injury, 
however interventions to date have been varied and used a wide range of 
outcome measures. Standardisation would be needed to facilitate 
reproducibility.
Disclosure of interest: No
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CEREBRAL HEMODYNAMICS AND 
ORTHOSTATIC RESPONSE TO UPRIGHT 
POSITION IN ACUTE ISCHEMIC STROKE: THE 
CHORUS STUDY

Lilian Carvalho*1, Tina Kaffenberger1, Karen Borschmann1, 
Brian Chambers2, /Christopher Levi/3, Leonid Churilov1, 
Vincent Thijs1,2, Julie Bernhardt1

1University of Melbourne, The Florey Institute of Neuroscience and  
Mental Health, Melbourne, Australia, 2Austin Health, Neurology  
Department, Melbourne, Australia, 3University of Newcastle, Neurology,  
Newcastle, Australia

Background and aims: To estimate the effects of upright positions on 
cerebral hemodynamics in people with acute ischemic stroke, with and 
without occlusive disease.
Methods: We prospectively recruited participants with acute ischemic 
stroke (<48h) with or without occlusive disease, and controls. We inves-
tigated MCA mean velocity (MV) using TCD from 0° head position to 30°, 
70°, 90° sitting, and 90° standing, at <48h and 3-7days post-stroke. A 
blinded assessor determined MV. Mixed-effect linear regression was used 
to analyse changes in MV and logistic regression to explore associations 
between MV and 30-day mRS.
Results: Forty-two stroke participants (13 with occlusive disease, 29 
without, median NIHSS 4 (IQR 2-10)) and 22 controls were recruited. 
Stroke participants’ median age: 67.5 years (IQR 59-77); controls: 61 
years (IQR 44-69). MV decreased in the affected hemisphere in both 
stroke with occlusive disease (<48h) between 0° and sitting (-9.9cm/s, 
95%CI[-16.4,-3.4]) and standing (-7.1cm/s, 95%CI[-14.3,-0.01]), and in 
those without occlusive disease from 0° to sitting (-3.33cm/s, 95%CI[-
5.6,-1.1]) and standing (-3.61cm/s, 95%CI[-5.9,-1.3]) (p-value for interac-
tion=0.07). Similar changes were observed in controls (0° to sitting 
-3.8cm/s, 95%CI [-6.0,-1.63] and standing -3cm/s, 95%CI [-5.2,-0.81]) 
(p-value for interaction between stroke and controls=0.85). Changes in 
MV in stroke participants <48h was not to 3-7days. No association 
between changes in MV <48h and 30-day mRS was found.
Conclusions: Decrease in MV from 0° to upright siting and standing was 
present in stroke with and without occlusive disease, and in controls. 
However, changes in MV observed were similar in all groups.
Disclosure of interest: No
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Do stroke survivors find daily breakfast group 
interventions acceptable and feasible? The 
Breakfast Group Interventions in Stroke 
Rehabilitation Study (BISTRo)

Natalie Jones*1,2, Susan Mawson1, Alicia O’cathain3,  
Avril Drummond4

1School of Health and Related Research, Rehabilitation and Assistive 
Technology Group, Sheffield, United Kingdom, 2Sheffield Teaching Hospitals 
NHS Foundation Trust, Stroke and Geriatrics, Sheffield, United Kingdom, 
3School of Health and Related Research, Director of Medical Care Research 
Unit, Sheffield, United Kingdom, 4University of Nottingham, School of Health 
Studies, Nottingham, United Kingdom
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Aphasia in Acute Ischemic Stroke Patients and 
Disability at 1 Year

Sahar Heidary*1, Adnan Qureshi2, Abdullah Lodhi2
1University of Nebraska, Communication Disorders, Kearney, United States, 
2University of Missouri, Neurology, Columbia, United States

Background and aims: The effect of aphasia on disability at 1 
year in acute ischemic stroke patients is not well characterized. 
Methods: We analyzed patient level data from three rand-
omized multicenter clinical trials that recruited acute ischemic 
stroke patients within 3 or within 5 hours of symptoms onset. 
Aphasia was identified by National Institutes of Health Stroke Scale 
(NIHSS) score item 9 (range 0–3, where 1–3 indicates aphasia). Moderate 
to severe disability was defined by modified Rankin Scale [mRS] of 
3-5 at 1 year among patients with ischemic stroke. 
Results: Aphasia was seen in 734 (50.6%) patients among a total 
of 1451 acute ischemic stroke patients (mean age ± SD; 66.2 ± 
13.4 years). There is no difference in the rates of moderate to 
severe disability at 1 year in patients with aphasia at presenta-
tion 220/734 (30%) as compared with those without aphasia 
213/717(30%); p=0.91. The overall rates of moderate to severe dis-
ability at 1 year according to severity of aphasia were as follows: 
mild-to-moderate aphasia; 42 (30%); severe aphasia; 74 (28.6%); and 
mute/global aphasia; 104 (31%); p = 0.93. 
Conclusions: Neither occurrence nor severity of aphasia increased the 
rate of moderate to severe disability at 1 year in patients with acute 
ischemic stroke. Most acute ischemic stroke patients with aphasia 
appeared to have none to mild disability at 1 year.
Disclosure of interest: No
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IMPACT OF A PHYSICAL REHABILITATION 
INTERVENTION ON EARLY RECOVERY 
OUTCOMES IN PATIENTS WITH 
HEMISPHERIC ISCHEMIC CEREBRAL STROKE

Tamara Mishchenko*1, Damir Kutikov1, Yuliia Kiziurina1, 
Valeriia Mishchenko2

1V. N. Karazin Kharkiv National University, Department of Neurology, 
Psychiatry, Nacrology and Medical Psychology, Kharkiv, Ukraine, 2Kharkiv 
National Medical University, Department of traumatology, orthopedics and 
rehabilitation medicine, Kharkiv, Ukraine

Background and aims: Due to a growing prevalence of hemispheric 
ischemic cerebral stroke (hICS) it is important to determine impact of a 
physical rehabilitation intervention (PRI) on the early recovery outcomes 
in patients with hICS.
Methods: Ninety-eight patients (mean age 59,8±0,78 years old) with 
moderate hICS (6-13 points by NIH Stroke Scale) were divided into 2 
groups: 50 patients receiving PRI (physical therapist guided classes for 2 
hours daily) and 48 patients not receiving PRI. Cognitive functions, psy-
cho-emotional status, motor functions recovery and disability levels on 
180th day after hICS onset were assessed using specialized scales in all 
patients (Fig. 1).
Results: In patients receiving PRI, indicators of motor, cognitive and psy-
chical functions in 6th month after onset were significantly higher com-
pared to these in patients not receiving PRI (Fig. 2). Daily living 
independency and balance were much more improved by PRI due to bet-
ter motor rehabilitation. Anxiety and depression were also reduced more 
effectively by PRI because of lower levels of disability. As compared with 
patients receiving PRI, cognitive recovery in patients not receiving PRI 
was a little worse.
Conclusions: To increase the effectiveness of motor and cognitive func-
tions recovery, the application of rehabilitation interventions using PRI is 
recommended.
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Results: In the first 11 patients included, the mean values of the differ-
ences (Δ mean) between the first and fourth measurement the cf-PWV 
decreased by 1.4 m/s during hospitalization. Furthermore, the mean val-
ues of cf-PWV decreased nearly linearly between each measurement time 
point in all patients.
Conclusions: Preliminary results show that after ischemic stroke, cf-
PWV levels decrease within the first 10 days. We hypothesize that cf-
PWV is elevated early after ischemic stroke due to an acute stress 
reaction with systemic activation of the autonomous nervous system. 
Clinicians and researchers should be aware of this fact, when using cf-
PWV in the hyperacute phase to predict future vascular risk.
Disclosure of interest: No
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BETA-2 MICROGLOBULIN, LIPOCALIN-2 
AND CYSTATIN C-NOVEL BIOMARKERS OF 
STROKE RISK IN THE CHINESE POPULATION

Juanying Zhen*1, Ryan Yan Lam Kam1, Shuyun Liu2,  
Guoru Zhao3, Hao Peng4, Lijie Ren5, Jianguo Liang6,  
Aimin Xu1,7, Jun Wu8, Chao LI1,7,8, Bernard Man Yung Cheung1,7

1The University of Hong Kong, Department of Medicine, School of Clinical 
Medicine, Hong Kong, China, 2Shenzhen Longhua District Central Hospital, 
Department of Neurology, Shenzhen, China, 3Chinese Academy of Sciences, 
CAS Key Laboratory of Human-Machine Intelligence-Synergy Systems, 
Research Center for Neural Engineering, Shenzhen Institute of Advanced 
Technology, Shenzhen, China, 4Medical College of Soochow University, 
Department of Epidemiology, School of Public Health, Suzhou, China, 5The 
First Affiliated Hospital of Shenzhen University, Shenzhen Second People’s 
Hospital, Department of Neurology, Shenzhen, China, 6Precision Health 
Research Center Company Limited, Unit 202, 2/F, Premier Centre, Hong Kong, 
China, 7The University of Hong Kong, State Key Laboratory of Pharmaceutical 
Biotechnology, Hong Kong, China, 8Peking University Shenzhen Hospital, 
Department of Neurology, Shenzhen, China

Background and aims: Beta-2-microglobulin (B2M), lipocalin-2 (LCN-
2) and cystatin C are known as renal biomarkers. However, their roles in 
stroke remain unclear. In this study, we aimed to study the relationship of 
B2M, LCN-2 and cystatin C with stroke risk in a Chinese population.
Methods: The present study included 1060 participants recruited from 
2020 to 2021 in the Shenzhen-Hong Kong United Network on 
Cardiovascular Disease (SHUN-CVD) study. Stroke risk groups were 
classified as low-risk, middle-risk and high-risk groups according to the 
China National Stroke Screening Survey criteria. Serum biomarker levels 
were measured using an immunoturbidimetric assay. Ordinal regression 
was used to investigate the relationship of serum B2M, LCN-2 and cysta-
tin C with stroke risk.
Results: The mean age of the participants was 45.4 ± 10.8 years, and 
485 (46%) were men. The number of participants in low-risk, middle-risk 
and high-risk group were 663, 143 and 254 respectively. Serum B2M, cys-
tatin C and LCN-2 levels were significantly associated with sex, smoking, 
alcohol consumption, overweight/obese and hypertension. There was a 
significant association of serum B2M, cystatin C and LCN-2 levels with 
stroke risk (B2M: β=0.726, P<0.001; LCN-2: β=0.561, P<0.001; cystatin 
C: β=4.205, P<0.001). After adjusting for age, the association remained 
significant (B2M: β=0.595, P<0.001; LCN-2: β=0.564, P<0.001; cystatin 
C: β=3.718, P<0.001).
Conclusions: B2M, LCN-2 and cystatin C are significantly associated 
with stroke risk, allowing clinicians to use them as novel biomarkers in the 
assessment of stroke risk.
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Early Evidence of Altered Neural Mechanisms 
during Robotic Assisted Gait after Stroke

Olive Lennon*1

1University College Dublin, School of Public Health, Physiotherapy and Sports 
Science, Dublin, Ireland

Background and aims: Robotic-Assisted Gait training (RAGT) offers 
an innovative therapeutic option for restoration of functional gait in 
stroke survivors, complementing existing physical rehabilitation strate-
gies. However, there is a limited understanding of the neurophysiological 
response induced by this training in end-users. Neural desynchronization 
and Cortico-Muscular Coherence (CMC) are two biomarkers that define 
the level of muscle-cortex association during gait phases and can be used 
to estimate user adaptation induced during RAGT.
Methods: In this pilot study, we measured EEG and EMG and associated 
event-Related Spectral Perturbation (ERSP) and CMC in three healthy 
individuals and three subacute stroke survivors during overground-gait 
with and without an exoskeleton.
Results: Results demonstrate (1) exoskeleton gait in healthy individuals 
is associated with a different and more refined motor-control represented 
in a high θ-desynchronization, (2) altered and noisy ERSP and lower and 
non-focal β-CMC patterns are observed in Stroke patients when per-
forming overground-gait with and without the Exoskeleton, and (3) 
Exoskeleton use in stroke survivors was further associated with a reduc-
tion in swing-time during gait-cycle, but this effect was not correlated 
with an increment of θ-desynchronization and/or β-CMC. ERSP and 
CMC demonstrated evidence of neural modulation in healthy individuals 
during RAGT, that could not be detected in subacute stroke survivors 
during RAGT.
Conclusions: Results suggest that gait-parameters changes observed 
during an exoskeleton walking session in subacute stroke survivors were 
unlikely to be neurally driven.
Disclosure of interest: No
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Changes in Carotid-Femoral Pulse-Wave Velocity 
(cf-PWV) after Acute Ischemic Stroke

Kurt Mölgg*1, Michael Knoflach1,2, Stefan Kiechl1,2,  
Benjamin Dejakum1,2, Anel Karisik1, Christian Boehme2,  
Silvia Komarek1, Lukas Mayer-Suess2, Raimund Pechlaner2

1VascAge, Research Center on Vascular Aging and Stroke, Innsbruck, Austria, 
2Medizinische Universität Innsbruck, Neurology, Innsbruck, Austria

Background and aims: Carotid-femoral pulse wave velocity (cf-PWV) 
is a reliable measurement of aortic stiffness and an independent predictor 
of future cardiovascular events. We aim to research changes of cf-PWV in 
the acute phase of ischemic stroke.
Methods: Cf-PWV of 20 ischemic stroke patients participating in the 
STROKE-CARD Registry trial (NCT04582825) was measured at day 1 or 
2 of admission and on three further timepoints of up to day 10 with the 
Vicorder® system (SMT Medical Technology GmbH, Germany) in a 
supine position with a head tilt angle of 45 degrees. The mean of two cf-
PWV was used for every time-point.
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significantly higher levels of homocysteine than controls. Further sub-
group analyses based on TOAST classification, we also observed that 
patients with large-artery atherosclerosis (SMD = 2.12, 95% CI = 1.40 
to 2.84), small-vessel occlusion (SMD = 1.10, 95% CI = 0.72 to1.48), 
cardioembolism (SMD = 1.17, 95% CI = 0.64 to1.71), stroke of other 
determined etiology (SMD = 0.88, 95% CI = 0.53 to 1.24) and stroke of 
undetermined etiology (SMD = 1.50, 95% CI = 0.66 to 2.33) also had 
significantly higher levels of homocysteine compared to those in the con-
trol group.
Conclusions: This meta-analysis found that stroke patients had signifi-
cantly higher homocysteine levels than the controls, suggesting that 
serum homocysteine levels may be a predictive marker for stroke and its 
subtypes.
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High risk Adaptive Stroke Education (HAStE): 
Primary Care -Vascular Neurology partnership in 
rural Michigan, USA: Preliminary Results
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Brian Wilder4, Tricia Tubergen5, Laurel Packard6, Muhib Khan*7

1Spectrum Health Office of Research and Education, Neuroscience Research 
Operations, Grand Rapids, United States, 2Spectrum Health Office of 
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Grand Rapids, United States, 3Spectrum Health Office of Research and 
Education, Bioinformatics Core, Grand Rapids, United States, 4Michigan State 
University, Department of Family Medicine, Division of Regional Family 
Medicine, Grand Rapids, United States, 5Spectrum Health, Nursing 
Administration, Neuroscience Nursing, Grand Rapid, United States, 6Spectrum 
Health, Neuroscience Institute, Division of Neurology, Grand Rapids, United 
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Background and aims: Urban-rural disparities in life expectancy have 
widened over the past decade and 7.1% of the deficit in rural-urban life 
expectancy is attributed to stroke. We hypothesize that patient-centric 
stroke education can be delivered in a cost-effective manner in a rural 
county.
Methods: High risk patients are defined as Atherosclerotic Cardiovascular 
Disease (ASCVD) 10-year risk of ⩾ 20% for cardio-cerebrovascular 
events. Patients seeking primary care in Greenville (Intervention) and 
Muskegon (Control) are included in this study. Education material includes 
lifestyle modification and stroke signs-symptoms information. Electronic 
medical records (EMR) were used to identify high risk patients. Clinical 
Research Specialist (CRS) in partnership with Primary Care Team admin-
isters a pre-intervention survey, delivers stroke education, assesses reten-
tion by quarterly phone calls with plans for a 12-month post-intervention 
survey.
Results: High ASCVD score was identified in 758 (Intervention) and 
1128 (Control) patients. 35 Intervention and 35 control patients are 
enrolled. Time spent in consenting patients and delivering education is 5 
minutes with additional 10-15 minutes at each 3-month follow-up call. 28 
patients have completed 3 month follow up. Intervention vs. Control; Age 
(Median 75 vs. 73 years); ASCVD score (26 vs.27.65). Education retention 
rates of (10/35 28.6%) for stroke signs/ symptoms and (7/35 20%) for at 
least 3 risk factors at 3 months. 21 (60%) patients adopted healthy life-
style at 3-month follow up. Total study cost is 130,000$ over 18 months.
Conclusions: Primary Care – Vascular Neurology partnership to modify 
stroke incidence and healthcare seeking behavior is feasible and cost 
effective.
Disclosure of interest: No
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Hospital Remoteness, Stroke Demographics and 
Subtype

Lucy Chapman*1, Joan Mccormack2, Tim Cassidy2,3,  
Ronan Collins1,2, Olga Brych2, Joseph Harbison1,2

1Trinity College Dublin, Department of Medical Gerontology, Dublin, Ireland, 
2Irish National Audit of Stroke, National Office of Clinical Audit, Dublin 2, 
Ireland, 3St. Vincent’s University Hospital, Department of Geriatric Medicine, 
Dublin, Ireland

Background and aims: Almost one third of the Irish population live in 
a rural area. Hospital remoteness has been associated with poorer out-
comes in stroke. We sought to determine if hospital remoteness was 
associated with certain stroke demographic patterns.
Methods: Data from the Irish National Audit of Stroke (INAS) on age 
and stroke type were analysed from 25 hospitals over five years (2017-
2021). Hospital remoteness was indicated by two surrogate markers, dis-
tance to the nearest acute hospital and whether the hospital was located 
within 10 kilometres of the national motorway system.
Results: During the 5-year period, 21, 686 strokes were admitted to 25 
acute hospitals. Haemorrhagic stroke accounted for 13% (n=2819), whilst 
25% of all strokes occurred in those ⩽65 years. Median distance to the 
nearest acute hospital on road was 41km and 72% (n=18) of hospitals 
were within 10km of the national motorway system. A strong negative 
correlation was observed between the percentage of young stroke cases 
and hospital remoteness indicated by distance to the nearest acute hospi-
tal (r=-0.73, p<0.001 Pearson Correlation) and proximity to the motor-
way network (p<0.0001, Chi Square). Remote hospitals are significantly 
less likely to admit haemorrhagic stroke cases (p<0.001 Chi square). 
There was no association between hospital remoteness and sex (p = 
0.86).
Conclusions: Remote hospitals in Ireland admit a significantly lower pro-
portion of young strokes. Ischaemic strokes are statistically more likely in 
hospitals located more than 10 kilometres from the national motorway 
system
Disclosure of interest: No
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Elevated Homocysteine (Hcy) level as a risk factor 
for stroke and its subtype: A systematic review 
and meta-analysis

Pradeep Kumar*1, Manabesh Nath2, Shubham Misra3

1AII India Institute of Medical Sciences, New Delhi, Clinical Research Unit, 
New Delhi, India, 2AII India Institute of Medical Sciences, New Delhi, 
Neurology, New Delhi, India, 3Yale University, Neurology, Yale, United States

Background and aims: The findings on the association between ele-
vated plasma homocysteine levels and the risk of ischemic stroke (IS) as 
well hemorrhagic stroke (HS) types have been inconsistent. Therefore, 
we aimed to evaluate whether elevated homocysteine levels are associ-
ated the risk of IS with the trial of org 10172 in acute stroke treatment 
(TOAST) as well HS types using a meta-analysis.
Methods: A systematic search of electronic databases were conducted 
for studies reporting homocysteine levels in ischemic/hemorrhagic stroke 
and the TOAST of ischemic stroke to 30th Nov, 2022. All the data were 
analyzed using Stata software version 12.0.
Results: Our meta-analysis revealed that the IS (SMD = 1.43, 95% CI = 
0.85 to1.45) as well as HS (SMD = 0.95, 95% CI = 0.76-0.98) group had 
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Methods: Comprehensive EHR of patients with stroke and/or MI aged 
over 18, registered in 41 south London general practices between April 
2005 and April 2021 were analysed using Multiple State Analysis.
Results: 28 LTCs were considered (table.1). Of 856,342 registered 
patients, 9629 (1.1%) had a record of stroke. 42% were female and median 
age at onset was 64 years. A typology of 14 critical LCHTs, further divided 
in two main groups was defined. Briefly, the first group (75%) shows 
LCHTs including mainly records of stroke-related LTCs such as hyperten-
sion (70%) or diabetes (35%), in older age patients at onset (median: 66 
years). In the second group however, hypertension was less prevalent 
(41%) and atypical LCHTs emerged, characterised by mental and neuro-
logical conditions, asthma and states of multi-morbidity in a younger 
population (median: 42 years) and otherwise characterized by ethnic and 
gender disparities (fig.1).
Conclusions: We propose in this comprehensive analysis of patients’ 
EHR a typology of LCHTs leading to stroke. This typology allows to bet-
ter characterise expected and atypical LCHTs leading to stroke, and 
therefore deepen our understanding of stroke causation and outcomes, 
to better inform prevention, treatment and health service design.
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Sensorineural hearing loss in stroke: an age 
matched case-control study

Sam Neilson*1, Paul Sooby2, Xuya Huang1, Georgios Kontorinis2

1NHS Greater Glasgow and Clyde, Department of Stroke Medicine, Glasgow, 
United Kingdom, 2NHS Greater Glasgow and Clyde, Department of 
Otolaryngology, Glasgow, United Kingdom

Background and aims: Sensorineural hearing loss (SNHL) is common 
in the elderly and can impact on recovery from stroke and may be impor-
tant in stroke aetiology. The purpose of this case-control study was to 
compare baseline characteristics between cohorts of an elderly stroke 
population both with and without SNHL, to assess differences in aetio-
logical factors and their impact on outcome.
Methods: We performed a case-control study including acute ischaemic 
stroke admissions at our regional stroke service in 2017. We compared 
one cohort who had SNHL diagnosed by otolaryngologists to another 
group derived from an age-matched control cohort who had stroke with-
out hearing deficit. Baseline characteristics including age, gender, vascular 
risk factors and disability as measured by modified Rankin Score (mRS) 
were compared. Logistic regression was performed with 3-month mortal-
ity as dependent variable.
Results: We reviewed 631 stroke admissions, 305 had SNHL (mean age 
79 years). Admission disability (mRS) was higher in the cohort with SNHL 
(p=<0.001); however, there was no difference in 3-month mortality 61 
(18.7%) versus 67 (22.0%) in SNHL (p=0.310). The factors associated 
with mortality were age (p<0.001), and Atrial fibrillation (p=0.03). 
Hypertension (p=0.005), previous stroke (p=0.017) and aetiology by 
TOAST classification small vessel disease were associated with SNHL.
Conclusions: SNHL appears to have an association with stroke of small 
vessel disease aetiology, although it does not affect 3-month mortality 
following stroke. There is an association between SNHL and increased 
disability in this study. A potential small vessel ischaemic basis of SNHL 
should not be overlooked.
Disclosure of interest: No
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The use of electronic health record to identify 
major health trajectory leading to stoke

Marc Delord*1, Mohammad Yadegarfar2, Rayka Malek2, 
Annastazia Learoyd2, Tony Rudd1, Philip Mccarthy3,  
Simon Redwood3, Liam Smeeth4, Robert Stewart5, 
Christopher Mckevitt1, Vasa Curcin2, Iain Marshall1,  
Charles Wolfe1, Abdel Douiri2
1King’s College London, Department of Population Health Sciences - School of 
Life Course & Population Sciences, London, United Kingdom, 2King’s College 
London, Medical Statistics - Department of Population Health Sciences 
- School of Life Course & Population Sciences, London, United Kingdom, 
3King’s College London, Department of Cardiovascular Sciences - School of 
Cardiovascular Medicine and Sciences, London, United Kingdom, 4London 
School of Hygiene and Tropical Medicine, Non-Communicable Disease 
Epidemiology, London, United Kingdom, 5King’s College London, Psychological 
Medicine - Institute of Psychiatry, London, United Kingdom

Background and aims: Stroke often arises in the context of critical life 
course health trajectories (LCHTs) defined by various sequences of mul-
tiple long term condition (LTCs). In order to define a typology of stroke 
and myocardial infarction (MI) in terms of LCHTs, we analysed patients’ 
electronic health records (EHR), and evaluate associations with socio-
demographics and other risk factors.
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Incidence and outcome of cerebral venous 
thrombosis in Germany- results from the 
population-based Erlangen Stroke Project

Viktoria Rücker*1, Peter U. Heuschmann1,  
Michael Weingärtner2, Stefan Schwab3,  
Peter L. Kolominsky-Rabas32
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Conclusions: Our results extend the evidence on the risk factor pro-
file of PSCI and PSD. We identified diabetes, atrial fibrillation, and cSVD-
markers, such as WMH or lacunes, as the most auspicious modifiable 
targets for prevention of cognitive impairment and dementia after 
stroke.
Disclosure of interest: No
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INFLUENCE OF SOCIOECONOMIC STATUS 
ON FUNCTIONAL OUTCOME AFTER 
STROKE: A SYSTEMATIC REVIEW AND META-
ANALYSIS

Mai Nguyen1, Yuki Sakamoto1,2, Toshiki Maeda1,3,  
Amelia Yazidjoglou4, Jayson Catiwa1, Min Yang5, Cheryl Carcel*1, 
Craig Anderson1,6,7, Mark Woodward1,8, Xia Wang1

1The George Institute for Global Health, Faculty of Medicine, University of 
New South Wales, Sydney, 2Nippon Medical School, Department of 
Neurology, Graduate School of Medicine, Tokyo, Japan, 3Faculty of Medicine, 
Fukuoka University, Department of Preventive Medicine and Public Health, 
Fukuoka, Japan, 4Australian National University, Centre for Public Health 
Data and Policy, National Center for Epidemiology and Population Health, 
Canberra, Australia, 5The First Affiliated Hospital of Chengdu Medical 
College, Department of Neurology, Chengdu, China, 6University of New 
South Wales, Prince of Wales Clinical School, Sydney, Australia, 7The George 
Institute China, Peking University Health Science Center, Beijing, China, 8The 
George Institute for Global Health, UK, Imperial College London, London, 
United Kingdom

Background and aims: To systematically examine contemporary evi-
dence of associations between socioeconomic status (SES) and functional 
outcome after stroke.
Methods: A systematic literature search across Medline and Embase 
from January 1, 2010 to June 1, 2022 to identify observational studies 
(n⩾100 and in English). Risk of bias was assessed using Newcastle Ottawa 
Scale. Where possible, data were pooled for meta-analysis with Odds 
ratios (OR) and 95% confidence intervals (CI) by random effects 
meta-analysis.
Results: We included 17 studies (n=155,209) reporting functional out-
come measured with modified Rankin Scale or Barthel index, with 8 
assessed as high quality. SES data (education/11 studies, income/8, 
employment/3, health insurance status/3, and area deprivation index/3 as 
proxies for SES) varied across studies and countries. Pooled data sug-
gested that lower SES, including education (incomplete/ below high 
school vs high school or above: OR [95%CI]: 1.83 [1.34, 2.52]), employ-
ment (manual/ unemployed vs non-manual/ employed: 1.61 [1.26, 2.07]), 
and neighbourhood socioeconomic status (most disadvantaged vs least 
disadvantaged: 1.55 [1.25, 1.92]) were significantly associated with func-
tional dependency after stroke. Income 1.23 [0.96, 1.27] and health insur-
ance status 1.32 [0.95, 1.84] were also associated with an increased risk 
of functional impairment, although not statistically significant. There was 
significant heterogeneity in pooled analyses. Limited data was found on 
how sex, age, or stroke subtype modified the associations.
Conclusions: Education, employment and neighbourhood socioeco-
nomic status were significantly associated with functional outcome post 
stroke. Further research is needed to better understand causal mecha-
nisms and disparities.
Review registration number: PROSPERO CRD42021281134
Disclosure of interest: No

1Julius-Maximilians-University of Würzburg, Institute of Clinical Epidemiology 
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Erlangen-Nürnberg, Erlangen Stroke Project, Interdisciplinary Centre for Health 
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3University Hospital Erlangen, Department of Neurology, Erlangen, Germany

Background and aims: Data on epidemiology of cerebral venous 
thrombosis (CVT) is scarce. We investigated incidence rates and out-
come after CVT from 1996-2020 within a population-based stroke regis-
ter in Germany.
Methods: Data was collected within the Erlangen Stroke Project, a pro-
spective, population-based stroke register covering a population of 
105,164 inhabitants (2010). 5-year time intervals were combined to calcu-
late the crude and age-standardized incidence rates from 1996 to 2020. 
Incidence rates were age-standardized to the German standard popula-
tion of 2011 by the direct method. Survival probabilities up to 5 years 
after the index event were estimated using Kaplan-Meier procedure.
Results: 33 patients with CVT were reported from 1996 to 2020; 21 
(64%) were female, in median (IQR) 46.0 (33.0–72.0) old, women 39.0 
(29.0–50.0) years old and men 72.5 (65.8-75.5) years old. Age-standardized 
incidence per 1 million was 12.67 (95%-CI: 8.64-18.03); age-standardized 
incidence slightly increased from 8.11 (2.07-22.71) in 1996-1999 to 17.90 
(8.38-34.41) in 2016-2020. 10 (30%) patients died during the observation 
period, 1-month and 5-year survival probabilities were 82% (69.7-96.1) 
and 66% (50.6-86.2), respectively.
Conclusions: Overall incidence of CVT was low in our sample, but 
might have increased over time. Especially young females were affected.
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Predictors of Dementia and Cognitive 
Impairment After Stroke - A Systematic Review 
and Meta-Analysis

Jule Filler*1, Marios Georgakis1, Martin Dichgans1

1LMU Hospital, Institute for Stroke and Dementia Research, Munich, 
Germany

Background and aims: Cognitive impairment and dementia are highly 
prevalent among stroke survivors and represent a major burden for 
patients, carers, and healthcare systems. We aimed to elucidate the risk 
factor profile of post-stroke cognitive impairment (PSCI) and dementia 
(PSD) beyond age and stroke severity.
Methods: We performed a systematic literature search and selected 
cohort studies of patients with acute stroke that explored associations 
between baseline-assessed risk factors and PSCI or PSD over a follow-up 
period of at least 3 months. Study quality was assessed using the 
Newcastle Ottawa Scale. We calculated pooled Risk Ratios with random-
effects meta-analyses and performed subgroup, meta-regression, and sen-
sitivity analyses to test the robustness of the results.
Results: A total of 113 articles (89 cohorts, 160,783 patients) were eli-
gible for quantitative synthesis. We identified diabetes, atrial fibrillation, 
white matter hyperintensity (WMH) severity, and lacune presence as the 
most robust potentially modifiable risk factors for PSCI and PSD beyond 
age and stroke severity. Also, we identified the following non-modifiable 
risk factors: low educational attainment, prior stroke, left hemisphere 
stroke, baseline cognitive impairment, and baseline functional status. We 
found substantial inter-study heterogeneity and evidence of publication 
bias, which might in part relate to a tendency of lower quality studies to 
report larger effect sizes.
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compare the risk factors, drugs used for primary prevention, and out-
comes of stroke in men and women.
Methods: Data were collected for 1 month, during March 2022, by 15 
participating hospitals distributed throughout the country. Each hospital 
enrolled at least 30 consecutive patients with acute stroke. Collected 
data were registered online in the RES-Q project form. Statistical analysis 
included SPSS and the ANOVA methodology.
Results: Our study included 550 patients with the mean age 69±9 years, 
47.8% men. Women developed stroke at an older age (72.2 vs 65.6, 
p<0.01). There were no significant gender differences in major stroke 
risk factors, nevertheless atrial fibrillation (AF) (28.6% vs 20.9%, p>0.05) 
and congestive heart failure (32.4% vs 26%, p>0.05) were more frequent 
in women, while smoking was more common in men (25.5% vs 3.1%, 
p>0.05). Drugs used for primary stroke prevention included: antihyper-
tensives (74%), antiplatelets (49%), antidiabetics (19%), anticoagulants for 
AF (4.9%) and statins (7.1%), without differences between groups. 
Women had higher mRs (3.49 vs 2.92, p<0.05) and NIHSS (8.26 vs 8.09, 
p>0.05) scores at discharge.
Conclusions: Women developed stroke at an older age and presented a 
higher neurological disability at discharge. As well we revealed serious 
gaps in primary stroke prevention in both genders, which indicates the 
necessity to improve its management at a primary medicine level.
Disclosure of interest: No
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Neighborhood Deprivation and Race 
Synergistically Contribute to Undiagnosed 
Hypertension Leading to Acute Ischemic Stroke: 
Results from the All of Us Research Program

Cyprien Rivier*1, Daniela Renedo1, Julian Acosta1, Thomas Gill2, 
Adam de Havenon1, Kevin Sheth1, Guido Falcone1

1Yale University, Neurology, New Haven, United States, 2Yale University, 
Medicine (Geriatrics), New Haven, United States

Background and aims: Neighborhood deprivation is a major social 
determinant of health associated with lower access to healthcare. We 
hypothesize that hypertension goes undiagnosed more frequently in 
deprived neighborhoods and in people from Black race. We also hypoth-
esize that undiagnosed hypertension (uHTN) associates with higher odds 
of ischemic stroke (AIS).
Methods: We conducted a longitudinal study analyzing participants from 
the All of Us Program (AoU). We identified people who met the criteria 
for hypertension based on blood pressure values obtained at enrollment 
but were not hypertensive according to past EHR or survey data. We 
evaluated deprivation using the Deprivation Index (DI), an aggregate vari-
able derived from six American Community Survey metrics. We used 
multivariable logistic regression to test for interaction between race and 
DI tertiles in a model predicting uHTN adjusting for age, sex, income, and 
education.
Results: Of the 269,063 AoU participants with appropriate data availa-
ble, 6,690(2.5%) had an AIS. Compared to low deprivation, intermediate 
and high deprivation were associated with 15%(OR:1.15;95%CI:1.12-1.19) 
and 35%(OR:1.35;95%CI:1.31-1.39) higher odds of uHTN (test-for-trend 
p<0.001). Compared to White participants, Black participants had 
35%(OR:1.35;95%CI:1.31-1.39;p<0.001) higher uHTN odds. There was a 
significant synergy between DI and race (interaction p<0.001): compared 
to White participants living in low-deprivation areas, Black participants 
living in high-deprivation neighborhoods had 91%(OR:1.91;95%CI:1.82-
1.99;p<0.001) increased uHTN odds. In addition, uHTN was associated 
with 22%(OR:1.22;95%CI:1.01-1.48;p=0.04) increased odds of incident 
AIS when accounting for prevalent hypertension.
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IMPACT OF A NATIONAL INFORMATION 
CAMPAIGN ON PUBLIC AWARENESS 
OF STROKE RISK FACTORS AND PUBLIC 
RESPONSE TO STROKE SYMPTOMS

Deirdre McCartan*1, Lisa Mellon2, Anne Hickey2,  
David Williams1

1Royal College of Surgeons in Ireland, Medicine, Dublin, Ireland, 2Royal College 
of Surgeons in Ireland, Department of Health Psychology, School of Population 
Health, Dublin, Ireland

Background and aims: Public information campaigns such as ACT 
FAST have been shown to improve public awareness of stroke-like symp-
toms although their impact reduce over time. We aimed to compare 
results of a recent FAST campaign in Ireland to an earlier campaign over a 
decade earlier.
Methods: A FAST campaign comprising three waves of advertising on 
television and radio between May 2010 and June 2011 was compared with 
a 2020 campaign involving three parallel streams of stroke awareness pro-
motion run over a three week period in November 2020: radio and online 
campaign highlighting the “Minutes Matter” message; a public relations 
campaign on regional and national media outlets promoted the FAST 
message; community engagement events attended by stroke survivors. 
Comparative statistics were used to analyse survey data carried out 
before and after both public awareness campaigns.
Results: Both FAST campaigns led to a significant increase in respond-
ents (n~1000) reporting that they would first call an ambulance if they 
thought they were having a stroke from 55% (558/1016) to 61% 
(631/1028) post-campaign in the 2021 survey and from 47% pre to 57% 
post-campaign in the 2011 survey. Of those who were aware of the 2020 
campaign, 10% had seen it on television and 2% through social media.
Conclusions: Campaigns in stroke promotion can improve population 
awareness however sustained messaging through appropriate media chan-
nels is required to maintain awareness. Social media, not used in the 
2010/2011 campaign, may offer additional opportunities to reach a broad 
audience and an opportunity for targeted messaging.
Disclosure of interest: No
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GENDER DIFFERENCES IN PRIMARY 
PREVENTION, RISK FACTORS AND 
OUTCOMES IN STROKE PATIENTS BASED  
ON THE RES-Q REGISTRY

Stanislav Groppa*1,2, Ciobanu Natalia1,2, Elena Manole3,  
Igor Crivorucica2, Eremei Zota1, Olesea Odainic4,  
Maria Dumanscaia4, Oxana Grosu5, Sorin Plotnicu1,2

1Nicolae Testemitanu State University of Medicine and Pharmacy, Neurology 
Department 2, Chisinau, Moldova, 2Institute of Emergency Medicine, 
Neurology Department, Chisinau, Moldova, 3Nicolae Testemitanu State 
University of Medicine and Pharmacy, Neurology Department 1, Chisinau, 
Moldova, 4Diomid Gherman Institute of Neurology and Neurosurgery, 
Department of Neuroemergency, Chisinau, Moldova, 5Diomid Gherman 
Institute of Neurology and Neurosurgery, Vascular and extrapyramidal 
neurology, Chisinau, Moldova

Background and aims: The RES-Q (Registry of Stroke Care Quality) is 
the only registry in the Republic of Moldova that provides information 
about the in-hospital stroke care indicators. The aim of our study was to 
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RELEVANCE OF BODY MASS INDEX-
DEPENDENT GRADIENTS OF SERIC URIC 
ACID LEVELS FOR STROKE PREDICTION IN 
APPARENTLY HEALTHY INDIVIDUALS

Daniela Efremova*1, Ciobanu Natalia1, Danu Glavan1,  
Pavel Leahu1, Renata Racila1, Tatiana Bălănuță1,  
Alexandru Matei1, Maria Vasilieva1, Ana Bondarciuc1,  
Irina Bejenari1, Adelina Cojocaru1, Stanislav Groppa1

1Institute of Emergency Medicine, Department of Neurology, Chisinau, Moldova

Background and aims: Serum uric acid (SUA) is associated with many 
cardiovascular risk factors, atherosclerosis, and risk of stroke. Here, we 
aimed to investigate the effects of SUA levels on markers of carotid ath-
erosclerosis and risk of ischemic stroke across the body mass index (BMI) 
classes in apparently healthy individuals.
Methods: Included subjects were examined according to a pre-estab-
lished protocol of stroke risk factors’ estimation, which included a ques-
tionnaire, clinical and laboratory examination, and Doppler ultrasound of 
carotid arteries.
Results: In this study 2076 apparently healthy subjects (mean age 
48.1±13.1 years; 1307 women) and 127 stroke patients (63.8±11.4 
years; 48 women) were included. Hyperuricemia was identified in 123 
(5.9%) subjects, more frequently in females (χ2=12.7, p<0.001). Subjects 
with hyperuricemia showed more frequently increased intima media 
thickens (IMT) (χ2=6.6, p<0.01). A gradient in increasing levels of SUA 
was observed across BMI categories (F=72.1, p<0.001). Following ROC 
analysis, SUA levels yielded an AUC of 0.60 (95% CI 0.54-0.64) in dis-
criminating patients with normal/abnormal IMT, yet with the highest accu-
racy in overweighed subjects 0.65 (95% CI 0.56-0.74). Levels of SUA 
yielded an AUC of 0.61 (95% CI 0.58–0.64) in discriminating subjects 
with/without plaques, yet with the highest accuracy in overweighed 0.63 
(95% CI 0.58–0.68). Increasing levels of SUA were associated with an 
increased risk of having stroke, especially in those overweighed (OR 1.01, 
95% CI 1.003-1.007).
Conclusions: Levels of SUA were associated with increased risk of 
abnormal IMT, carotid plaques, and stroke in apparently healthy individu-
als, particularly in those overweighed.
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POOR 1-YEAR OUTCOME FOLLOWING 
STROKE IN MONGOLIA: A PROSPECTIVE 
POPULATION-BASED STUDY IN 
ULAANBAATAR

Menglu Ouyang*1,2, Chimeglkham Banzrai3, Yuki Sakamoto1,4, 
Xia Wang1, Xiaoying Chen1, Craig Anderson1
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Institute for Global Health, Beijing, China, 3Institute of Medical Sciences, 
Mongolian National University of Medical Sciences, Ulanbaatar, Mongolia, 
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Background and aims: In the absence of reliable data to quantify the 
burden of stroke, we undertook a prospective population-based study to 
determine hospital management and 1-year outcomes for patients with 
acute stroke in Ulaanbaatar, Mongolia.

Conclusions: High neighborhood deprivation and Black race are associ-
ated with a higher risk of undiagnosed hypertension, and these effects are 
synergistic.
Disclosure of interest: No
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CLINICAL AND IMAGING OUTCOMES FOR 
PATIENTS WITH WITNESSED STROKE ONSET 
VS LAST SEEN WELL

Mohamed Najm*1, Fahad Al-Ajlan2, Wu Qiu3,  
Aimen Moussaddy4, Andrew Demchuk1,5, Bijoy Menon1,5,6, 
Mohammed Almekhlafi1,5,6

1University of Calgary, Department of Clinical Neurosciences, calgary, 
Canada, 2King Faisal Specialist Hospital and Research Centre, Clinical 
Neurosciences, Riyadh, Saudi Arabia, 3Huazhong University of Science and 
Technology, Biomedical engineering, Wuhan, China, 4McGill University 
Health Centre, Neurology and Neurosurgery, Montreal, Canada, 5University 
of Calgary, Department of Radiology, calgary, Canada, 6University of 
Calgary, Department of community health sciences, calgary, Canada

Background and aims: Unwitnessed onset stroke patients are less 
likely to receive reperfusion therapies than witnessed patients. We inves-
tigated the baseline characteristics, treatment utilization and outcomes in 
witnessed vs. unwitnessed strokes.
Methods: In the prospective INTERRSeCT study, baseline and follow-up 
data were compared for witnessed vs. unwitnessed patients. The last 
known well time was used for unwitnessed onsets. Imaging parameters 
were collected at baseline and follow up.
Results: Of 641 patients, 448 (70 %) had a witnessed onset vs. 193 (30 
%) with unwitnessed stroke. Baseline characteristics, treatment, and out-
comes are summarized in the table. Unwitnessed patients were older, 
more often females, and with higher stroke severity. Despite significant 
longer times from onset to imaging time and lower intravenous alteplase 
use in unwitnessed patients, outcomes were similar.
Conclusions: Unwitnessed strokes affected the vulnerable groups in our 
study. In the modern era, patients should not be denied reperfusion ther-
apies based on witnessed vs. unwitnessed stroke onset.

Disclosure of interest: No

Parameters Witnessed (n=448) Unwitnessed 
(n=193)

Baseline
Median Age (IQR)

70 (22) 72(16)

Females 48% 51%
Median ASPECTS (IQR) 9 (2) 8 (2)
Mean onset/LSN to  
CT-min (SD)

111 (59) 267 (198)*

Median NIHSS (IQR) 14 (8, 19) 15 (9,20)
Treatment
Alteplase %

52 40**

EVT (+/- alteplase) % 40 41
Outcome
24 Hours Median NIHSS 5 (1,14) 7 (3,16)
Median Infarct Volume- ml 17.14 (4.63, 56.35) 22.85 (7.84, 55.89)
90-day mRS 2 (1,4) 2 (1,4)

* T-test p-value 0.0001, ** Chi Square p-value 0.005.
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stroke. Future work, with larger sample sizes, is required to confirm these 
findings.
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CORMORAN STUDY (CEREBRAL 
VENOUS THROMBOSIS HORMONAL 
CONTRACEPTIVES). HORMONAL 
CONTRACEPTIVE-ASSOCIATED CEREBRAL 
VENOUS THROMBOSIS: A MULTI-CENTRE 
CASE-CONTROL STUDY
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Background and aims: Hormonal contraceptives (HC) represent a risk 
factor for cerebral venous thrombosis (CVT). The objective of our study 
is to identify association between CVT and different types of HC and to 
determine if there are any individual factors associated with a higher CVT 
risk.
Methods: Retrospective multicentre case-control study. Cases were 
selected among women with CVT and receiving HC in 11 centres in Spain 
during the period 2008-2021. Controls were healthy women on HC from 
one health centre. HC were classified according to composition, proges-
tin component and oestrogen dose.
Results: 155 patients were included. 59 cases: median age 32 years (24-
41), 37.3% smokers. In 41/59(69%) HC type and dose was identified. 96 
controls: median age 25 years (23-27), 14.6% smokers. An association 
was found between CVT and increasing age especially >28.5 years [AUC 
0.72;95%;CI 0.626-0.819;p<0.001] with OR=21.88(95%CI 8.20-
58.05;p<0.001). Smoking was a risk factor OR=3.48(95%CI 1.60-7.55, 
p=0.002). Related to the type of HC, progesterone derivatives HC 
OR=114.55(95%CI 13.94-941.56) and 0.020 mg ethinylestradiol dose 
OR=2.77(95%CI 1.19-6.42) showed association with higher CVT risk. A 
lower CTV risk was found in doses of ethinylestradiol 0,035 mg 
OR=0.12(95%CI 0.02-0.064; p=0.013) and second-generation testoster-
one derivatives OR=0.21(95%CI 0.10-0.47).
Conclusions: In our study, in women taking HC, smoking and older age 
were more frequent in the CVT group and might be risk factors. Regarding 
the type of HC, results point at progesterone derivatives and 0,020 mg 

Methods: All cases of stroke were identified through surveillance of mul-
tiple overlapping sources of hospitalised, ambulatory and deceased cases, 
using standardised diagnostic criteria in adult (age ⩾16 years) residents of 
6 urban districts of Ulaanbaatar (population person-years, N=1,896,965) 
between 1 January 2019 and 31 December 2020. Data of clinical charac-
teristics, hospital management and 1-year functional recovery (mRS) were 
collected.
Results: Among a total of 3803 strokes, 2962 were first-ever incident 
cases (mean age 59±13 yrs, female 39.2%). Median time from stroke 
onset to first CT was 10 (IQR 2.5-36.0) hours, and was longest for ischae-
mic stroke (16.0 [3.0-48.0]). Patients with intracerebral haemorrhage had 
greater severity (median NIHSS 11 [5-21]) at admission compared to 
ischaemic stroke and subarachnoid haemorrhage. Only 0.9% of ischaemic 
stroke patients received thrombolysis and 12.3% intracerebral haemor-
rhage received surgery treatment. The rate of death or disability at one-
year was 61.6% (95%CI 59.8-63.4), with highest in ICH (77.0 [74.5-79.5]), 
followed by subarachnoid haemorrhage 61.8 (57.0-66.5) and ischaemic 
stroke 47.5 (44.7-50.3).
Conclusions: Patients with stroke in Mongolia present with a long time 
to diagnosis, have low access to standard treatment, and poor outcome.
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ARE ASSOCIATIONS BETWEEN 
SOCIOECONOMIC STATUS AND SMALL 
VESSEL DISEASE INDEPENDENT OF 
VASCULAR RISK FACTORS IN MINOR 
STROKE?
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Background and aims: Low socioeconomic status is associated with 
higher SVD burden in community samples. Less is known about this rela-
tionship in people with stroke. We aimed to clarify associations between 
socioeconomic status and SVD in patients with mild stroke, and deter-
mine whether they are independent of vascular risk factors.
Methods: We prospectively recruited patients with mild ischaemic 
stroke, performed MRI within 3-months and assessed presence of SVD 
features, WMH volume and brain volumes. We measured neighbourhood 
deprivation using the Scottish Index of Multiple Deprivation (SIMD) 
(lower score=greater deprivation, median SIMD quintile=3), and socio-
economic status using age leaving education. We used logistic and linear 
models adjusted for age, sex, hypertension, diabetes and smoking.
Results: We recruited 230 participants (mean age 65.85 years, 33.5% 
female, 56.8% lacunar, 43.2% cortical stroke). Mean age leaving education 
was 16.9 years. Median SIMD quintile in lacunar stroke was 3 (IQR 2-4.25) 
and in cortical stroke was 4 (IQR 3-5) (χ2=7.87, p=0.01). SIMD was asso-
ciated with lacunar stroke independent of vascular risk factors (vs cortical 
stroke OR=0.73, 95%CI=0.59-0.90, p=0.003). SIMD was not associated 
with other SVD markers. There were trends for longer education and 
lower Fazekas WMH (OR=0.93 95%CI=0.86-1.01, p=0.08), lower WMH 
volume (β=-0.08, SE=0.01, p=0.05) and fewer microbleeds (OR=0.93, 
95%CI=0.85-1.01, p=0.09).
Conclusions: People with lacunar stroke are more likely to live in 
deprived areas, independent of vascular risk factors. It is unclear whether 
socioeconomic status is associated with SVD burden following minor 
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Background and aims: Sleep-disordered breathing (SDB) is common 
among acute stroke patients. We sought to investigate the prevalence, 
severity and type of SDB in acute stroke, to identify independent predic-
tors of SDB in acute setting and to investigate potential associations 
between SDB and functional outcomes at three months.
Methods: We prospectively studied stroke patients, who underwent 
overnight polysomnography within 72 hours from symptom onset. 
Demographics, clinical and imaging characteristics were documented. 
Daytime sleepiness preceding the stroke, stroke severity on admission 
and functional outcome at three months were evaluated. SDB was docu-
mented using standard polysomnography criteria.
Results: 130 consecutive acute stroke patients were prospectively evalu-
ated [110 with ischemia, 20 with hemorrhage, mean-age 60.5±10.9 years, 
77% men, median NIHSS-score on admission:3 (IQR:2–17)]. The SDB-
detection rate on polysomnography recordings was 79% (95%CI:71–86). 
Three variables were independently associated with the likelihood of SDB 
detection in multivariable analyses adjusting for potential confounders: 
age (OR per 10-year-increase:2.318, 95%CI:1.327–4.391, p=0.005), male 
sex (OR:7.901, 95%CI:2.349–30.855, p=0.001) and abnormal ESS-score 
(OR:6.064, 95%CI:1.560–32.283, p=0.017). Among patients with SDB, 
congestive heart failure was independently associated with the likelihood 
of central apnea (OR:18.295, 95%CI:4.464–19.105, p<0.001). Among all 
patients, increasing NIHSS-score on admission (OR:0.817, 95%CI:0.737-
0.891, p<0.001) and Apnea-Hypopnea-Index (OR:0.979, 95%CI:0.962–
0.996, p=0.020) emerged as independent predictors of excellent 
functional outcome at 3 months (mRS-scores 0-1).
Conclusions: The high prevalence and severity of SDB in acute stroke 
and its negative impact on functional outcome indicate the importance of 
polysomnography implementation in everyday clinical practice of acute 
stroke management.
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High fibrinogen and low antithrombin are 
associated with an increased risk of recurrent 
cardiovascular events in young ischemic stroke 
patients
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Background and aims: Patients with ischemic stroke at young age (18-
50 years) are at increased risk of recurrent cardiovascular events, despite 
antithrombotic treatment. Enhanced coagulation parameters is linked to 
an increased risk of venous thromboembolism but may also predict recur-
rent atherothrombotic events. The aim of this study is to determine the 
association between coagulation parameters and risk of recurrent 
ischemic arterial events after a first-ever ischemic stroke or transient 
ischemic attack (TIA) in young patients.
Methods: We included patients with first-ever TIA or ischemic stroke 
between 1980 and 2010 from the prospective FUTURE cohort. 

ethinylestradiol as possible risk factors, whereas a 0,035 mg dose of ethi-
nylestradiol and second-generation testosterone derivatives could be 
protective.
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COVID-19 PANDEMIC IMPACT ON STROKE 
MANAGEMENT IN TRIESTE: A LOOK IN 2020, 
2021 AND 2022 EMERGENCY EVOLUTION
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Background and aims: COVID-19 pandemic has been the most 
impactful health event of last century. Most of worldwide studies have 
focused on the pandemic consequences on Stroke management during 
first infection wave (spring 2020), even if in Italy emergency measures 
lasted until March 31st, 2022. We have aimed to expand the investigation 
to the whole pandemic period.
Methods: We selected all patients admitted to Trieste Stroke Unit from 
January 1st, 2018 until June 30st, 2022. We divided them into six groups 
according to COVID government restriction measures: pre-COVID 
phase, 1st COVID-wave, phase of easing measures, 2nd COVID-wave, 
“green-pass” phase, post-emergency phase. Endpoints were admission, 
outcomes (mRS and NIHSS scores) and treatments at various stages.
Results: We collected 1521 patients (mean age ±74), 667 thrombolysis 
and 213 thrombectomies. Patients hospitalized per day reached the mini-
mum during most restrictive measures (0,75 in 1st and 0,77 in 2nd wave 
vs. 0,97-0,98 in pre-/post-emergency). NIHSS scores at admission were 
higher during 1st wave (58% of patients with NIHSS>5) with a rebound 
in the immediately next phase (36% of patients with NIHSS>5) and a 
gradual return to normality in the following stages. Treatment perfor-
mance remained the same throughout the period.
Conclusions: The COVID-19 pandemic changed Stroke management far 
beyond 2020: after a first decrease in admission (especially for minor 
stroke patients), in the following phases we showed a gradual recovery to 
a classical contest even if the pre-emergency situation is still returning. 
Nevertheless, neurological emergency treatment was preserved all over 
the pandemic.
Disclosure of interest: No

EPIDEMIOLOGY & RISK FACTORS

1595

SLEEP-DISORDERED BREATHING IN ACUTE 
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Results: In the period between 2002 and 2008, 5,237 strokes were 
recorded and 16.04% were recurrent. In the second period, 5,781 strokes 
were recorded and 10.72% recurrent. The following graph represents the 
time of stroke recurrence in patients in the two defined periods. See 
image CDF (Cumulative Distribution Function).
The recurrence of stroke due to AF between 2010-2016 (60 recurrences 
of 1,025 strokes) was reduced compared to the first period (71 recur-
rences of 778 strokes) have likely been treated with this line of treatment, 
it is superior to the patients of the period 2002-2008.
Conclusions: The percentage of patients who had a recurrence after the 
period of implementation of these treatments is considerably reduced 
(33.16%). Additionally, it can be seen in the graph that the time of stroke 
recurrence is longer for patients in the first period, where these treat-
ments did not yet exist, and recurrence decreased by 35.07%.
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RATES OF ISCHEMIC STROKE MIMICS 
RECEIVING THROMBOLYSIS AND 
ASSOCIATIONS WITH OUTCOMES WITHIN 
THE NATIONAL READMISSION DATABASE 
(2017-2020)
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Background and aims: There are potential trade-offs between diag-
nostic certainty and time-to-treatment in managing acute ischemic 
stroke (AIS) which can then impact outcome. We examined associa-
tions between stroke mimic proportions at treating hospitals with 
patient outcomes after IV thrombolysis in the National Inpatient Sample 
(NIS).
Methods: Using the 2017-2020 NIS, we identified discharges with use of 
IV thrombolysis AND a documented NIHSS. Mimics were identified as 
discharges without diagnosis codes associated with AIS, cerebral ischemia 
or TIA. Effects of temporality and hospital characteristics on proportion 
of mimics among patients receiving thrombolysis were examined using 
Chi-squares. Logistic regression was used to examine associations 
between proportion of mimics at treating hospitals and (1) in-hospital 
mortality and (2) discharge home.
Results: 9125/159050 (5.7%) discharges with documented NIHSS receiv-
ing thrombolysis were stroke mimics (Table 1). The most common princi-
pal discharge diagnoses among mimics were: migraine (16%), functional 

Coagulation parameters (factor VIII, d-dimer, fibrinogen, antithrombin, 
and prothrombin) and thrombin generation (TG) using 1pM and 5pM tis-
sue factor, and thrombomodulin were measured in platelet-poor plasma 
collected in 2010. Primary outcome was recurrent ischemic arterial event 
between 2010-2023. We applied Cox proportional hazard models to esti-
mate hazard ratios (HR).
Results: Among 327 included patients (median age 42.1 years, 56% 
women), 69 patients experienced a recurrence (mean follow-up of 6.4 
years). In univariate analyses, only antithrombin (HR=0.86, 95% CI=0.77-
0.96) and fibrinogen (HR=1.45, 95% CI=1.04-2.02) were associated with 
recurrence. After correction for potential confounding, the association 
with antithrombin remained (HR=0.80, 95% CI=0.70-0.91), whereas  
the association with fibrinogen slightly diminished (HR=1.40, 95% 
CI=0.95-2.06).
Conclusions: In this study, a 10% increase of antithrombin activity was 
associated with a reduced risk of recurrent ischemic arterial event after 
ischemic stroke or TIA at a young age, whereas fibrinogen seemed to be 
associated with an increased risk.
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Historical review of the effectiveness of direct-
acting anticoagulants in stroke due to atrial 
fibrillation
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Background and aims: Analysis of large amounts of electronic medical 
records. The aim is to assess the incidence and recurrence of ischemic 
stroke in relation to atrial fibrillation (AF) and the impact of the introduc-
tion of new anticoagulants.
Methods: Record of 14,808 patients between January 1994 and 
September 2018, where 2,014 presented recurrence. Two periods were 
defined: 2002 to 2008 and 2010 to 2016. In the intermediate period, they 
demonstrated efficacy and safety, and the use of dabigatran (2009 end), 
rivaroxaban (2011) and apixaban (2011) were recommended.
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Conclusions: The prevalence of multimorbidity in Chinese has been rap-
idly increasing since 2014 and is higher in those aged 60 to 80 years than 
in other age groups. Efforts and preventive strategies should be adopted 
for early screening of multimorbidity in high-risk groups.
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Association of high-sensitivity cardiac Troponin T 
with cardiovascular events after ischemic stroke 
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Background and aims: High-sensitivity cardiac troponin T (hs-cTnT), a 
biomarker of cardiac injury, has been associated with cardiovascular dis-
ease (CVD) events in the general and various high-risk populations. We 
aimed to determine whether this increased risk also applies to patients 
with prior ischaemic stroke or transient ischaemic attack (TIA).
Methods: We analysed data from the STROKE-CARD trial 
(NCT02156778), a randomised controlled trial of a disease management 
programme in patients with acute ischemic stroke or high-risk transient 
ischaemic attack. Baseline hs-cTnT and relevant covariates were meas-
ured before hospital discharge (n=1611). Using Cox regression, we esti-
mated hazard ratios for a composite CVD outcome defined as nonfatal 
ischaemic or haemorrhagic stroke, nonfatal myocardial infarction, or vas-
cular death.
Results: Median hs-cTnT was 11.3 ng/L (interquartile range 6.6-19.9). Over 
a median follow-up of 12.1 months, 105 CVD events occurred. We observed 
positive associations of log-linear shape between baseline hs-cTnT and CVD 
risk. In a model adjusted for conventional CVD risk factors, the hazard ratio 
for CVD per 1-SD higher log hs-cTnT was 1.42 (95%CI: 1.17-1.73, P<0.001). 
The association did not materially change upon further adjustment for log 
N-terminal pro–B-type natriuretic peptide, estimated glomerular filtration 
rate, or log high-sensitivity C-reactive protein. Findings were consistent 
across various subgroups, including age, sex, assigned trial arm, and type of 
index event (all P values for interaction>0.05).
Conclusions: Hs-cTnT is associated with increased CVD risk in ischaemic 
stroke and TIA patients. Further studies are needed to investigate whether 
hs-cTnT is useful to improve risk prediction after stroke and TIA.
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Never too Young? – Comparison of first-ever 
stroke characteristics and outcomes in individuals 
aged under 60 years old vs. over 60 years old
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neurological illness (8.6%) and hemiplegia (7.2%). The proportions of 
mimics were higher at teaching hospitals (5.9% vs. 5.1%, p=0.037) with no 
effect of seasonality (i.e. July effect) or weekend admission. A higher pro-
portion of mimics had no association with inpatient mortality but was 
associated with increased odds of discharge home (OR 2.16, 95%CI 1.75-
3.44) for non-mimics which remained significant after adjustment for age, 
sex, NIHSS and hospital thrombolysis volume.
Conclusions: Patients with strokes treated with IV thrombolysis at hos-
pitals with a higher proportion of mimics had no difference in inpatient 
mortality and higher odds of discharge home.
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Background and aims: Multimorbidity is a major challenge for the 
health system in China, which faces unprecedented aging of its population. 
To examine the prevalence and trends in multimorbidity among Chinese 
adults since 1998.
Methods: Studies regarding the prevalence of multimorbidity in Chinese 
people published since 1998 were searched in databases of CNKI, 
Wanfang, and PubMed, and so on. Meta-analysis was performed to calcu-
late the pooled prevalence of multimorbidity based on random effects. 
Subgroup or Meta-regression analysis was conducted
Results: A total of 123 papers were included in the analysis, with 7 714 
313 participants. The pooled prevalence of multimorbidity in Chinese 
people was 36.3% (95%CI:32.8%-39.9%). The pooled prevalence was 
higher in urban than in rural Chinese, and higher in women (36.2%, 95% 
CI:33.8%-38.5%) than men (33.2%, 95%CI:30.9% -35.5%). Before 2004, 
the average prevalence showed 14.5%, with an annual increase rate of 
around 1.3%. Since 2014, the prevalence of multimorbidity was signifi-
cantly higher than before (P<0.001). Age group difference was also 
found (P<0.001), where the prevalence of multimorbidity for Chinese 
aged 60-79 years old was 38.1% (95%CI: 34.6% ~ 41.5%), followed by 
those aged 80 years and older, 40-59 years old, and younger than 40 
years old.
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linkage with the ASQAP database. We selected 23 key identifiers from 
the claims data and developed 43 conditions through combinations of 
those key identifiers. The key identifiers comprised brain CT, MRI, use of 
tissue plasminogen activator, endovascular treatment, carotid endarterec-
tomy or stenting, antithrombotics, anticoagulants, etc. The sensitivity, 
specificity, and diagnostic accuracy of the algorithm were 86.7%, 78.9%, 
and 82.7% in the development set, and 86.3%, 78.5%, and 82.2% in the 
validation set, respectively.
Conclusions: Our stroke identification algorithm may be useful to grasp 
the stroke burden in Korea. It can be utilized for the estimation of stroke 
epidemiologic data in countries using claims data.
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CONDITIONS THAT AFFECT BOTH SEXES: 
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Background and aims: Female participants have been historically 
underrepresented in clinical trials. To rectify this oversight, there are 
growing calls for the replication of randomized clinical trials (RCTs) in 
conditions that traditionally affect both sexes, but with exclusively female 
participants. This prospect raises important questions about the ethical 
justification of clinical trials. We conducted a scoping review to better 
understand if and how female-only RCTs are justified.
Methods: Reviewers searched electronic databases of medical litera-
ture for female-only RCTs in conditions that affect both sexes. We cap-
tured statements offering reasons to justify these RCTs, whenever 
available. A descriptive analysis of the extracted data was performed 
whereby reasons were coded into themes using a mixed-methods 
approach.
Results: From 7300 studies screened, 611 female-only RCTs were identi-
fied. Of these, 78 (13%) offered an explicit justification for the decision to 
recruit female participants. An additional 87 (14%) included statements 
that could be read as implicit justifications. The most common justifica-
tions were: 1) conditions disproportionately affected females (70/165, 
42%) 2) sex-based differences in presentation, diagnosis or outcome 
(32/165, 19%) or 3) conditions were well studied in males but not in 
females (29/165, 17%).
Conclusions: A sizeable number of female-only RCTs, assessing treat-
ments for conditions that affect both sexes, provided little-to-no justifica-
tion for their choice to exclusively enroll female participants. When 
justifications were offered, they varied significantly. In order to ensure 
that female participants are not being disadvantaged by their participation 
in these kinds of trials, a clear and specific ethical justification should be 
provided.
Disclosure of interest: No

Background and aims: Incidence of stroke in young adults is rising, 
with 15-25% of cases occurring in those aged <60 years. We compared 
patient characteristics and stroke-specific outcomes in those with first-
ever stroke aged <60 years (defined as ‘young stroke’[YS]) vs. >60 years 
(‘old-age stroke’[OS]).
Methods: Individuals presenting with first-ever stroke between January-
July 2022 were identified (n=565) and grouped into YS (n=135) or OS 
(n=430). Electronic medical records and Sentinel Stroke National Audit 
Programme data were reviewed.
Results: Median(IQR) age (years) of YS was 53 (46-57) vs. 78 (69-85) for 
OS. In YS, 69.6% were males(n=94/135) vs. 50.7%(n=218/430) in OS 
(p<0.0001). 83%(n=112/135) YS were non-white vs. 57.2%(n=246/430) 
OS (p<0.0001). 86.7% were of ischaemic aetiology in both YS(n=117/135) 
and OS(n=373/430) [p=0.98]. OS had significantly greater burden of risk 
factors vs. YS including hypertension (61.9%(n=266/430) vs. 40.7% 
(n=55/135)); atrial fibrillation (14.9%(n=64/430) vs. 0%(n=0/135)) and 
congestive cardiac failure (5.2%(n=22/430) vs. 0%(n=0/135)), all p<0.05. 
20.7%(n=28/135) of YS had type 2 diabetes (T2D) vs. 33.5%(n=144/430) 
in OS, p=0.005. Additionally, 11.1%(n=15/135) YS had pre-diabetes vs. 
34.9%(n=150/430) OS, p<0.001. YS with T2D had significantly higher 
admission HbA1C(mmol/mol) of 71 vs. 58 (p<0.0002). Median admission 
modified Rankin score increased from 0 to 2 upon discharge in YS vs. 
from 1 to 3 in OS. Mortality was significantly greater in OS (9.8%) vs. YS 
(2.2%), p<0.005.
Conclusions: YS individuals tend to be males, of non-white ethnicity. YS 
have lower mortality; however, this may result in longer-term disability. 
3-in-5 YS present with co-morbid cardiometabolic risk factors, therefore 
primary prevention remains fundamental.
Disclosure of interest: No

EPIDEMIOLOGY & RISK FACTORS

2052
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Background and aims: Identifying stroke among potential stroke cases 
is crucial for stroke research based on claims data. However, the accuracy 
of using the diagnostic codes of the International Classification of Diseases 
10th revision was less than expected.
Methods: From the Health Insurance Review and Assessment (HIRA) 
claims data, stroke cases admitted to the hospitals participating in the 
Acute Stroke Quality Assessment Program (ASQAP) during the assess-
ment period (2018) with a principal or additional diagnosis codes of I60-
I64 on the 10th revision of International Classification of Diseases were 
extracted. The datasets were validated with other separate periods of 
assessment (2016). A stroke identification algorithm using the claims data 
was developed and validated through the linkage between the extracted 
claims data and the ASQAP data.
Results: Altogether, 59,992 potential cases were extracted from the 
HIRA claims data, of which 47.8% were certified as acute stroke through 
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incidence is based on few population-based studies. Here, we investigated 
the incidence and 3-month outcome in stroke patients within the high-
income Geneva area.
Methods: We collected data from all patients with the diagnosis of 
stroke in the canton of Geneva (population 504’257 inhabitants), 
Switzerland from January 1st 2018, to December 31th, 2019. Patients were 
included if they suffered from ischemic stroke, intracerebral hemorrhage 
(ICH) or subarachnoid hemorrhage (SAH) based on the new WHO ICD-
11 criteria.
Results: During the study period, we identified 1175 patients (mean age 
was 72.8 years (SD 15.8); 613 men (52.2%)) with the diagnosis of first-
ever stroke. The incidence of stroke, age-adjusted to the European 
Standard population, was 116.5 (95% CI 109.8–123.2) per 100’000. For 
ischemic strokes, the age-adjusted incidence was 98.6 [92,4–104.7], 12.7 
[10.5–14.9] for ICH and 5.3 [3.8–6.7] for SAH. Three-month age-adjusted 
mortality was 21.4/100’000 [95% CI 18.6–24.3] for all stroke types 
(ischemic stroke 16.1 [13.7–18.6]; ICH 5.1 [3.7–6.4]; SAH 0.2 [0–0.5].
Conclusions: Our results highlight the burden of stroke even in high 
income areas. The high incidence of first-ever stroke in our population 
compared to other western European countries may be related to i) the 
use of the new ICD 11 stroke definition, based on imaging and clinical 
criteria and ii) the systematic use of MRI in the Geneva area. JBEP and ED 
contributed equally
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Influence of sex on prognosis and delay of care of 
acute ischemic stroke treated by Tenecteplase

Marion Yger*1,2, Edouard Januel3, Thomas Checkouri4,  
Pierre Seners5, Nicolas Chausson6, Stephane Olindo7,  
Jildaz Caroff8, Frédéric Clarençon9, Gaultier Marnat10,  
Jean-Claude Baron11, Guillaume Turc11, Gaspard 
Gerschenfeld1,12, Sonia Alamowitch2,13

1GHPS, APHP, Stroke unit, Paris, France, 2ICM, ICRIN STARE, Paris, France, 
3Paris, Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et 
de Santé Publique, Paris, France, 4Paris, Stroke unit, Paris, France, 5Fondation 
Rothschild, Stroke unit, Paris, France, 6Corbeil-Essonnes, Stroke unit, 
Corbeil-Essonnes, France, 7Hopital Pellegrin, Stroke unit, Bordeaux, France, 8Le 
Kremlin-Bicêtre, neuroradiological unit, Le Kremlin-Bicêtre, France, 9GHPS, 
APHP, neuroradiological unit, Paris, France, 10Bordeaux, neuroradiological unit, 
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Background and aims: Women have a worse prognosis after acute 
ischemic stroke (AIS) than men but age is a huge confounding factor. We 
aimed to assess the influence of sex on prognosis and delay of care in AIS 
patients treated by intravenous tenecteplase (IVT).
Methods: We included AIS patients from the TETRIS cohort treated by 
IVT and eventually mechanical thrombectomy (MT) between 2017 and 
2021. We evaluated the impact of sex on good functional outcome and on 
recanalization (mTICI⩾ 2b) in the IVT + MT population with propensity 
weighted analyses. We assessed the influence of sex on delay of IVT in the 
whole population (<180 min;>=180 min; unknown onset), by a multino-
mial logistic regression adjusted on age and pre-stroke mRS.
Results: 1134 patients treated with IVT (574 women, 560 men) among 
whom 668 patients (352 women, 316 men) treated also by MT were 
included. In the IVT + MT population, sex differences were observed on 
age (p<0.001), pre-Stroke mRS (p=0.05), TOAST classification (p<0.001) 
and delay from symptoms to IVT (p=0.018). In weighted analysis, sex did 
not affect functional outcome (P= 0.087) nor recanalization (P=0.124). 
Among patients treated by IVT alone, sex differences were observed on 
age (p<0.001), NIHSS (p=0.03) and pre-Stroke mRS (p<0.001). In 
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Background and aims: Significant age and sex differences have been 
reported at each stage of the stroke pathway from risk factors to out-
comes. However, there is some uncertainty with regard to the role of 
potential confounders and selection bias. Using German nationwide data, 
we aimed to investigate whether there were any true age- or sex-specific 
differences with respect to admission rates, risk factors, and treatments 
of ischaemic and haemorrhagic stroke.
Methods: We obtained and analyzed data from the Research Data 
Centers of the Federal Statistical Office for the years 2010-2020 with 
regard to all acute stroke hospitalizations, risk factors, and treatments, 
stratified by age, sex and stroke subtype.
Results: Over the 11-year study period, there were 3,375,154 stroke 
events (83.7% ischaemic) with peak rates for all age groups between 
2016-2017. There were more acute stroke admissions in men compared 
to women for both ischaemic (51 vs 49%) and haemorrhagic subtypes 
(52.4 vs 47.6%). This finding was consistent across all age groups and 
study years. Women were older than men (median age 79 vs 73 years) 
and had a greater burden of vascular comorbidities including hypertension 
(76.5 vs 74.3%), AF (33.6 vs 25.2%), CHF(12.5 vs 9.6%), CKD (14.7 vs 
12.3%), and dementia (6.9 vs 4.2%) (p<0.001). Rates of thrombolysis and 
thrombectomies were similar between the sexes.
Conclusions: Based on nationwide German data, sex-specific differ-
ences remain with regard to hospitalization rates and risk factor preva-
lence but not therapies. Unlike other population-based studies, we did 
not observe a recent increase in young stroke.
Disclosure of interest: No
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Background and aims: Stroke is the leading cause of disability world-
wide. However, even in high income countries, estimation of stroke 
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affected, experience less severe consequences. However, research on this 
topic in the German setting is limited. We aimed to measure the associa-
tions between nSES and stroke incidence as well as functional outcome in 
Berlin, Germany.
Methods: We used information from the Social-Structure Atlas of Berlin 
to determine nSES by postal code, which included parameters such as 
unemployment, need for social aid, or lack of professional qualifications in 
190 neighborhoods. We also used data from Berlin - SPecific Acute 
Treatment in Ischemic or hAemorrhagic Stroke With Long Term 
Follow-up (B-SPATIAL), a citywide registry of all acute stroke/TIA patients 
admitted to one of 15 stroke units across Berlin between 2016-2020. We 
estimated the association between nSES and stroke incidence using nega-
tive binomial regression and nSES and modified Rankin Scale scores at 3 
months using ordinal logistic regression.
Results: Across Berlin neighborhoods, the higher the nSES, the lower 
the stroke incidence (incidence rate ratio= 0.94; CI: 0.89-0.98). Among 
stroke/TIA patients, the median 3-month mRS score was more favorable 
in neighborhoods with higher nSES (odds ratio= 0.88, CI: 0.83-0.93).
Conclusions: Berlin neighborhoods with higher neighborhood socioec-
onomic status had lower stroke incidence and, among those affected, 
more favorable median mRS scores at 3 months. These results are in line 
with findings from other settings and may be useful to inform the planning 
of healthcare provision.
Disclosure of interest: Yes
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STROKE AND MULTIMORBIDITY:  
A NATIONWIDE DATABASE STUDY FROM 
CHILE

Francisca Gonzalez1,2, Marilaura Nuñez1, Iris Delgado3,  
Paula Jakszyn4, Paula Munoz Venturelli*1,5

1Faculty of Medicine Clinica Alemana Universidad del Desarrollo, Centro de 
Estudios Clinicos ICIM, Santiago, Chile, 2Universitat Ramon LLull, Facultad de 
ciencias de la Salud Blanquerna, Barcelona, Spain, 3Faculty of Medicine Clinica 
Alemana Universidad del Desarrollo, Centro de Epidemiología y Politicas de 
Salud, Santiago, Chile, 4Facultad de Ciències de la Salut, Institut Recerca, 
Santiago, Spain, 5The George Institute for Global Health, NMH, Sydney, 
Australia

Background and aims: The presence of ⩾2 chronic diseases is fre-
quent in stroke patients and has been associated with higher mortality, 
but scarce information from Latin American countries is available. We 
aimed to describe multimorbidity and determine its association with in-
hospital mortality in stroke patients in Chile during 2019, using a large 
national hospital registry.
Methods A retrospective analysis of the Chilean national database 
Diagnosis Related Groups (GRD) that includes all adults admitted to hos-
pital was performed. Multimorbidity in patients with stroke (CIE-10 
codes: I60, I61, I62, I63, I64) was defined as the coexistence of ⩾2 condi-
tions. In-hospital mortality in patients with principal diagnosis of ischemic 
stroke (IS) was calculated. Logistic regression was performed with STATA 
v17.1.
Results: During 2019, hospital discharge data for 811,407 patients and 
1,048,576 hospitalization events were registered; 17,490 stroke patients 
with complete information were identified. Multimorbidity was present in 
12,567 (71.8%) patients: 6,877 were male (54.7%), mean age of 68.3 years 
(SD=14.4) and 9,064 (72.1%) had 2 or 3 comorbidities. Principal diagnosis 
of IS was present in 10,744 patients: 732 (6.8%) received thrombolysis 
and 1,048 (9.8%) died during hospitalization. In-hospital mortality was 
independently associated to age (OR=2.1, 95%CI 1.77-2.42), admission to 
a hospital without stroke unit (SU) (OR=1.30 95%CI 1.14-1.49) and mul-
timorbidity (OR=1.22 95%CI 1.04-1.43).

weighted analysis, sex was not associated with functional outcome 
(P=0.884). In the whole population, female sex was associated to an 
unknown onset (OR =1.62 &#91;1.16-2.27&#93;).
Conclusions: Sex does not influence the prognosis of treated AIS. Being 
a woman is associated with an unknown onset of AIS.
Disclosure of interest: No
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Short and long-term prognosis after tissue 
negative transient ischemic attack: data from the 
REGITELL registry
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Background and aims: Recently, it has been proposed to retire this 
concept as, probably, patients with brief episodes of transient brain 
ischemia do not exist or if they exist are rare with no risk of stroke recur-
rence (SR). However, few observational studies have determined the risk 
of SR exclusively among tissue-negative TIA patients. Our aim was to 
assess the early and long-term prognosis of consecutive tissue-negative 
TIA patients attended at an emergency department
Methods: We carried out a prospective cohort study of consecutive 
patients with tissue negative TIA from January 2006 to June 2010. All 
patients underwent DWI (4.0 [SD 1.8] days after the index event. The 
risk and predictors of SR were determined at 1 year and after a median 
follow-up time of 6.6 (interquartile range, 5.0-9.6) years.
Results: A total of 370 patients were included. Previously, 244 DWI posi-
tive patients and 109 without DWI were excluded. ABCD2 score>5 was 
determined in 95 (26.2%) patients. 15 (4.1%) patients suffered SR at 1 
year and 18 (4.9%) beyond 1 year. Predictive models for short-term and 
long-term prognosis were different. Large artery atherosclerosis aetiol-
ogy (Hazard ratio [HR] 3.7 [1.2-11.0]) was the only predictor of 1 year 
SR. In contrast, sex male (HR 3.5 [1.1-10.7]), speech impartment (HR 
5.4[1.2-24.2]) and ABCD2>5 (HR 2.9[1.0-8.9]) were predictors of long-
term follow-up.
Conclusions: The risk of SR after tissue negative TIA is not insignificant. 
Predictors of short and long-term prognosis are different. Sex, clinical 
characteristics at onset and aetiology determine the risk of SR.
Disclosure of interest: No
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Background and aims: Neighborhood socioeconomic status (nSES) is 
known to contribute to stroke-related burden of disease. Population sub-
sets with higher SES are less prone to suffering from stroke, and when 
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HEMISPHERIC INFARCTION (LHI) IN 
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Background and aims: LHI –a severe form of ischaemic stroke affect-
ing the middle cerebral artery (MCA) territory and often complicated by 
brain oedema– does not have specific ICD codes, posing challenges to 
reporting medical claims and tracking disease statistics. We propose two 
LHI case definitions.
Methods: Using the U.S. Optum’s de-identified Clinformatics® Data 
Mart Database from 01/10/2015-30/09/2021, we examined two LHI case 
definitions: a narrow definition that included patients with diagnosis of 
MCA/carotid artery (CA) infarction and brain oedema diagnosis, manni-
tol/hypertonic saline injection, or decompressive craniectomy; and an 
expanded definition that added patients with other/unspecified cerebral 
infarction diagnoses, because in practice affected arteries are often not 
specified in coding and the infarction is likely in the MCA/CA when 
accompanied by brain oedema. Diagnoses and treatments were identified 
using ICD-10, HCPCS, NDC, and CPT codes.

Conclusions: Multimorbidity is frequent in admitted stroke patients in 
Chile, and is associated with in-hospital mortality, along with age and 
admission to a non-SU hospital. Further analyses will provide complemen-
tary data to inform local health system and policies.
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Background and aims: Large hemispheric infarction (LHI) is a severe 
form of acute ischaemic stroke (AIS) that is rarely examined at the popu-
lation level. We compared the demographic and clinical characteristics of 
the LHI patient population with the broader AIS patient population using 
electronic health records (EHR) data.
Methods: Data from the U.S. Optum® de-identified EHR database dur-
ing 01/10/2015-30/09/2021 were used. LHI cases were defined as indi-
viduals with diagnosis of middle cerebral artery or carotid artery infarction 
and ⩾1 brain oedema diagnosis, mannitol/hypertonic saline injection, or 
decompressive craniectomy code. AIS cases were determined using ICD-
10-CM diagnosis codes (I63*).
Results: Among the 13,242 identified LHI cases, 48.1% were female, 
74.2% were white, and mean age was 65 years. AIS cases (N=413,001) 
had similar demographic characteristics. Compared to AIS inpatients, 
LHI inpatients on average, had higher baseline NIHSS scores (16 vs. 7), 
longer hospital stay (13 days vs. 7 days), and higher proportion dis-
charged to another healthcare facility (57% vs. 40%). Additionally, a 
higher proportion of LHI inpatients underwent treatment with tissue 
plasminogen activator (24% vs. 11%), endovascular thrombectomy (28% 
vs. 5%), or decompressive craniectomy (12% vs. 1%) than AIS inpatients. 
LHI and AIS inpatients had similar pre-diagnosis comorbidities and medi-
cation use, however, more LHI inpatients had post-diagnosis medication 
use (Figures).
Conclusions: LHI patients had similar demographic characteristics and 
pre-diagnosis comorbidities as AIS patients but had longer hospital stays, 
higher rates of acute stroke interventions, and post-stroke medication use.
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Background and aims: Endovascular treatment (ET) is standard of care 
in patients with large vessel occlusion stroke (LVOS). Previous data sug-
gests that diabetes mellitus (DM) is associated with poor outcome after 
ET in LVOS patients. We aimed to study the outcome of DM patients 
with LVOS treated with ET.
Methods: We analyzed patients from the German Stroke Registry – 
Endovascular Treatment trial, an observational multicenter cohort with 
acute ischemic stroke undergoing endovascular treatment. Baseline char-
acteristics, procedural parameters and functional outcome at 90 days 
were compared between diabetic patients and matched controls and mul-
tivariable ordinal regression analysis was performed.
Results: Out of 6635 LVOS patients treated with ET, 1308 (20.8%) had 
diabetes mellitus. Compared to a matched cohort of non-diabetic 
patients, median NIHSS at 24 hours was higher (13, interquartile range 
[IQR] 5-20 vs. 10, IQR 4-19, p<0.001) and good functional outcome 
(mRS 0-2) at three months was less frequent (26.2 vs 37.3%, p<0.001) in 
diabetic patients. Diabetes mellitus was an independent predictor of func-
tional outcome at 90-day follow-up with an adjusted odds ratio of 0.61 
(CI 0.53-0.70, p<0.001).
Conclusions: LVOS patients with diabetes mellitus undergoing ET have 
worse outcomes compared to non-diabetic patient, even when matched 
for prestroke condition, comorbidities and stroke severity.
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Background and aims: Atrial fibrillation (AF) is a major risk factor for 
ischemic stroke, but its contribution to burden of stroke may vary by 
country income-level. We describe the variations in the association of AF 
with acute ischemic stroke by country income-level.
Methods: In the INTERSTROKE study, we recruited participants with 
acute first stroke (cases) who were matched to controls for sex and age, 
from 142 centres in 32 countries (n=20,696). Countries were grouped 
based on gross national income. We evaluated the risk factors for AF 
overall and by country income-level and evaluated variations in the asso-
ciation of AF with ischemic stroke.
Results: AF was documented in 11.9% of cases and 3.2% of controls. The 
prevalence varied by country income level, and the odds of atrial fibrilla-
tion was significantly lower in lower income regions compared to higher 
income regions. Hypertension, female sex, valvular heart disease and 
alcohol intake were stronger risk factors for AF in lower income coun-
tries, and obesity a stronger risk factor in higher income countries. The 
magnitude of association of AF with stroke was significantly higher in 
lower income countries compared to higher income countries on multi-
variable analysis.
Conclusions: Risk factors for AF vary significantly by country-income 
level and AF contributes to stroke burden to a greater extent in poor 
countries. These differences are not explained by differences in age or 
known clinical characteristics associated with AF and suggest that there 
may be unknown risk factors for AF that are more common in higher-
income countries.
Disclosure of interest: No

Results: Among 176,909 cases with MCA/CA infarction (mean NIHSS 
score:9), 13,999 (8%) cases developed brain oedema (mean NIHSS 
score:16) and met our narrow definition. Among 898,260 cases with 
MCA/CA infarction or other/unspecified cerebral infarction (mean NIHSS 
score:7), 41,773 (5%) developed brain oedema (mean NIHSS score:13) 
and met our expanded definition. Of the patients defined using the nar-
row definition, 47% were males, 62% were White, and the mean age was 
72 years; distributions were similar with the expanded definition.
Conclusions: Our narrow definition captures the clinical definition of 
LHI, whereas our expanded definition accounts for coding issues in prac-
tice and may capture a broader LHI patient population.
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Background and aims: Limited data is available regarding the very elderly 
stroke patients in India. In the present study, clinical profile, risk factors, and 
outcomes of very elderly stroke patients (⩾ 80 years) were studied and 
compared them to that of elderly stroke patients (age 60-79 years).
Methods: A single center, observational ambispective study was carried 
out at a tertiary care center in Northern India, including 1013 patients 
over a period of 8 years. Based on the age of patients, they were divided 
into elderly group (EG, n-873) and very elderly (VEG, n-140) groups.
Results: Mean age of patients in EG and VEG is 66.97 ± 5.4 years and 
VEG is 83.34 ± 3.7 years respectively. Male predominance with a sex 
ratio of 2.14:1 is seen in EG, while equal sex distribution seen in VEG.
Ischemic stroke constituted most common stroke type.CVT is rare in 
both groups with below 1%. Rate of atrial fibrillation esp., non-valvular 
was higher in VEG. In-hospital mortality is significantly higher in VEG 
(18.4% vs 8.6%) and so is the unfavorable functional outcome (mRS) at 
discharge (58.9% vs 52.5%).
Conclusions: While male predominance was seen in EG,female pre-
dominance was seen in VEG with hemorrhagic stroke. Stroke subtyping 
varied among both the groups with, predominance of large artery ath-
erosclerosis in EG and cardioembolic in VEG. VAP and sepsis were likely 
contributing factors for the worse outcomes in VEG. Annual electrocar-
diogram for VEG patients can be suggested for early AF detection for 
stroke prevention,with appropriate control of risk factors.
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Magnitude, and Variables of Ischemic Core 
Overestimation

Ahmad A. Ballout*1, Seok Yoon Oh1, Brendan Huang1,  
Richard B. Libman1, Athos Patsalides2

1Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, 
Neurology, Manhasset, United States, 2Donald and Barbara Zucker School of 
Medicine at Hostra/Northwell, Neurosurgery, Manhasset, United States

Background and aims: Ghost infarct core phenomenon has been 
coined to describe CTP core overestimation in the selection of patients 
with large vessel occlusion for mechanical thrombectomy. Our aim is to 
review the frequency, magnitude, and variables associated with core 
overestimation.
Methods: A primary literature search was performed with PubMed 
Database with the following terms: “ghost infarct core” and “ischemic 
core overestimation”. Eight studies documenting median time from symp-
tom onset to CTP, median estimated core size, median final infarct vol-
ume, median core overestimation of the ghost infarct core population, 
recanalization rates, and good outcomes were included.
Results: All studies investigated patients that underwent CTP within six 
hours of symptom onset, ranging from median times of 105 to 309 min-
utes. The frequency of core overestimation varied from 6% to 58.4%, 
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Good Leptomeningeal Collaterals are Associated 
with Large-Artery Atherosclerosis Stroke Etiology

Anna Toebak*1, Tolga Dittrich1, Camilla Gallino1,  
Marios Psychogios2, Leo Bonati3, Annaelle Zietz3, Mira Katan1, 
Gian Marco De Marchis1

1University Hospital Basel, Neurology and Stroke Center, Basel, Switzerland, 
2University Hospital Basel, Neuroradiology, Basel, Switzerland, 3Rehabilitation 
clinic, Neurology, Rheinfelden, Switzerland

Background and aims: Progressive atherosclerotic stenosis of brain-
supplying large arteries may promote collateral formation. Among 
patients with acute ischemic stroke (AIS), we aimed to assess the associa-
tion of large-artery atherosclerosis (LAS) and collateral status and com-
pare it with cardioembolic (CE) stroke and stroke due to small-vessel 
disease (SVD).
Methods: We analyzed the collateral status of consecutive adult patients 
with AIS at a certified Swiss stroke center. Stroke etiology was catego-
rized as LAS, CE and SVD according to the TOAST classification. 
Collateral status was assessed on admission single-phase CT-angiographies 
by an assessor blinded to clinical outcomes (0: no collaterals, 1: <50%, 2: 
>50%, and <100% 3: 100% of the supply region of the medial cerebral 
artery). We performed ordinal and binary (poor [⩽50%] vs. good [>50%] 
collateralization) logistic regression to evaluate the impact of stroke etiol-
ogy on collateral status. We adjusted for age, sex, hypertension, smoking 
status, and dyslipidemia.
Results: Of 147 included patients, 49 had LAS (Table 1). On admission, LAS 
patients presented with the lowest NIHSS scores (LAS: 1, SVD: 5, CE: 10, 
p=<0.001, Table 1) and the best collateralization status compared to SVD 
and CE stroke etiology (Table 2). In multivariable ordinal logistic regression, 
LAS was an independent predictor of better collateralization, whereas CE 
was associated with worse collateralization (acOR: LAS: 2.17 [95%CI: 1.10-
4.26], p=0.03; CE: 0.26 [95%CI: 0.13-0.53], p=<0.001; Table 2).
Conclusions: Stroke etiology may influence collateralization status on 
admission CT-angiography. LAS is associated with the best, CE with the 
worst collateral status on admission.
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Value of Immediate Flat Panel Perfusion Imaging 
After Endovascular Therapy (AFTERMATH):  
A proof of concept study

Adnan Mujanovic*1, Christoph Kurmann1,2, Michael Manhart3, 
Eike Immo Piechowiak1, Sara Pilgram-Pastor1,  
Bettina Serrallach2, Grégoire Boulouis4, Thomas Meinel5,  
David Seiffge5, Simon Jung5, Marcel Arnold5, Thanh N. Nguyen6, 
Urs Fischer5,7, Jan Gralla1, Pasquale Mordasini1,8,  
Tomas Dobrocky1, Johannes Kaesmacher1

1University Hospital Bern Inselspital, Department of Diagnostic and 
Interventional Neuroradiology, Bern, Switzerland, 2University Hospital Bern 
Inselspitak, Department of Diagnostic, Interventional and Pediatric Radiology, 
Bern, Switzerland, 3Siemens Healthineers, Advanced Therapies, Forchheim, 
Germany, 4University Hospital Tours, Department of Diagnostic and 
Interventional Neuroradiology, Tours, France, 5University Hospital Bern 
Inselspital, Department of Neurology, Bern, Switzerland, 6Department of 
Neurology, Boston Medical Center, Boston, United States, 7University Hospital 
Basel, Department of Neurology, Basel, Switzerland, 8Cantonal Hospital St. 
Gallen, Department of Diagnostic and Interventional Neuroradiology, St. 
Gallen, Switzerland

Background and aims: Clinical utility and diagnostic sensitivity of new 
generation flat-panel computed tomography perfusion imaging (FPCTP) 
performed immediately after mechanical thrombectomy (MT) is 
unknown. We aimed to assess if FPCTP obtained directly after MT could 
provide additional potentially relevant information on tissue reperfusion 
status.
Methods: Qualitative, single-center analysis of all consecutive acute 
stroke patients between 06/2019 and 03/2021 who underwent MT and 

while the median estimated ischemic core and final infarction volume 
ranged from 7 to 27mL, and 12 to 31mL, respectively. The median core 
overestimation ranged from 3.6 to 30mL with upper quartile ranges up 
to 58 mL. GIC was found to be a highly time-and-collateral-dependent 
process that increases in frequency and magnitude as the time from 
symptom onset to imaging decreases and in the presence of poor 
collaterals.
Conclusions: CTP ischemic core overestimation appears to be a rela-
tively common phenomenon that is most frequent in patients with poor 
collaterals imaged within the acute time window. Early perfusion imaging 
should be interpreted with caution to prevent the inadvertent exclusion 
of patients from highly effective reperfusion therapies.

Figure 1. 

Figure 2. 

Table 1.
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Association of plasma glucose levels and cerebral 
computed tomography perfusion imaging 
parameters

Laura Razaqi*1, Nicolas Martinez-Majander1, Gerli Sibolt1, Olli 
Suomalainen1, Katariina Bäcklund1, Ahmed Abou Elseoud2, 
Juha Järveläinen2, Nina Forss1, Sami Curtze1

1Helsinki University Hospital, Department of Neurology, Helsinki, Finland, 
2Helsinki University Hospital, Helsinki Medical Imaging Centre, Helsinki, Finland

Background and aims: Admission hyperglycemia is common and asso-
ciated with worse outcome in patients with acute ischemic stroke despite 
diabetic status, but strict glycemic control has yet failed to yield beneficial 
outcome. Whether admission hyperglycemia is a causal factor or rather a 
physiological consequence of severe ischemia remains unclear. We aimed 
to evaluate the still equivocal association between admission hyperglyce-
mia and Cerebral Tomography Perfusion (CTP) imaging parameters.
Methods: We included 1167 consecutive stroke code patients imaged with 
CTP from the prospective cohort of Helsinki Stroke Quality Registry. The 
CTP parameters, calculated by RAPID®, were ischemic core defined as 
Cerebral Blood Flow <30%, and hypoperfusion lesions were Time-to-
Maximum (Tmax) >6 s and Tmax >10 s. We used linear regression adjusting 
for age, sex, C-reactive protein, baseline NIHSS and onset-imaging time.
Results: In the 927 (79%) non-diabetic patients, admission glucose 
(median 6.6 mmol/L, interquartile range [IQR] 5.8-7.8 mmol/L) was asso-
ciated with Tmax >6 s with a regression coefficient (RC) 0.55 (95% con-
fidence interval [CI] 0.58-6.45, p=0.02), but also associated with ischemic 
core with a RC 0.44 (95% CI 0.41-3.12, p=0.01). Admission hyperglycemia 
(glucose >7.8 mmol/L) was stated in 271 (23%) patients. If acute recanali-
zation therapies were performed, Tmax >6 s was 39 mL (IQR 4-109 mL), 
Tmax >10 s was 6 mL (IQR 0-33 mL), and ischemic core was 0 mL (IQR 
0-13 mL). No statistically significant association was shown in diabetic 
patients.
Conclusions: Admission hyperglycemia appears to be most robustly 
associated with larger hypoperfusion lesion volume in non-diabetic stroke 
code patients.
Disclosure of interest: No

post-interventional FPCTP. A core-lab blinded to technical details and 
clinical data performed reperfusion grading on post-interventional digital 
subtraction angiography (DSA) images and time-sensitive FPCTP maps. 
All patients were allocated into groups depending on the hypoperfusion 
agreement between DSA and FPCTP.
Results: In 11/26 patients FPCTP revealed new, potentially clinically rel-
evant informations. Core lab adjudicated dichotomized detection of 
hypoperfusion (present/absent) was concurring in 21/26 (81%) patients. 
Of these, reperfusion findings showed perfect agreement in location and 
size in 15 (58%) patients, while in 6 (21%) patients with incomplete rep-
erfusion, FPCTP showed additional hypoperfused findings not noted by 
the readers on DSA. In the remaining 5 patients, there were 3 with com-
plete reperfusion on DSA but hypoperfusion on FPCTP, while 2 had 
incomplete reperfusion on the DSA without detectable hypoperfusion on 
FPCTP. FPCTP could have mitigated TICI overstimation in all false-posi-
tive operator-rated TICI3 cases.
Conclusions: In both core-lab and real-world operator assessment, 
FPCTP may provide additional clinically relevant information in a consid-
erable percentage of patients undergoing MT. Hence, FPCTP may consti-
tute a new standard for evaluating reperfusion efficacy and informed 
decision making in the angiography suite.
Disclosure of interest: No
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Radiological factors associated with poorer 
functional outcome in an Asian cohort of 
ischemic stroke patients undergoing mechanical 
thrombectomy

Joshua Yeo*1, En Ying Tan2, Clyve Yaow3,  
Cantiriga Subramaniam4, Andrew Makmur4, Leonard Ll Yeo3,5

1National University Hospital (NUH) - Singapore, Department of Medicine, 
Singapore, Singapore, 1National University Hospital (NUH) - Singapore, 
Department of Medicine, Singapore, Singapore, 3National University 
Singapore, Yong Loo Lin School of Medicine, Singapore, Singapore, 4National 
University Hospital (NUH) - Singapore, Department of Diagnostic Imaging, 
Singapore, Singapore, 5National University Hospital (NUH) - Singapore, 
Department of Neurology, Singapore, Singapore

Background and aims: Endovascular thrombectomy(EVT) is the cur-
rent standard of care. Unfortunately, up to half of patients with stroke 
have poor functional outcomes despite successful reperfusion post-EVT. 
Many radiological markers are purportedly associated with improved 
patient outcomes. We sought to determine which clinico-radiological fac-
tors may pre-procedurally guide patient selection.
Methods: A retrospective study of patients who underwent EVT 
from 2015-2020 was performed studying various clinical, demographic 
and radiological factors that had been reported in the literature to 
affect functional outcomes. Univariate and multivariate analysis was 
performed.
Results: Within our cohort of 333 consecutive patients, age, Alberta 
mCTA score, ASPECTS, clot length, thrombus Houndsfield Units(HU) 
and mTICI score were associated with good functional outcome at 3 
months on univariate analysis. On multivariate analysis, age, Alberta 
mCTA collaterals and ASPECTS were significantly associated with func-
tional outcomes.
Conclusions: Among the proposed radiological markers for patients in 
the hyperacute setting, existing well-validated clinico-radiological meas-
ures remain strongly associated with functional status.
Disclosure of interest: No

Univariate Analysis Multivariate Analysis

 mRS 0-2 mRS 3-6 P-value Adjusted  
OR(95% CI)

P-value

Age,mean 61.2 69.5 <0.000 1.057 
(1.016-1.099)

0.006

Female 56(42.4%) 92(47.6%) 0.366  
IV TPA 84(64.1%) 126(65.3%) 0.906  
Onset-to-
puncture(mean,mins)

283.7 280.3 0.880  

Alberta mCTA<3 86(95.6%) 79(70.5%) <0.000 17.012 
(1.979-146.234)

0.010

MCA Top-to-bottom 
distance(mean,cm)

0.689 0.704 0.627  

Aortic arch type(median) 2 2 0.871  
Clot burden 
score(median)

4 4 0.174  

ASPECTS(median) 9 7 <0.000 0.678 
(0.476–0.966)

0.031

MCA-hyperdensity 70(59.3%) 118(67.4%) 0.173  
Clot length(mean,cm) 1.26 1.54 0.014 1.001 

(0.488–2.056)
0.997

Thrombus HU(non-
contrasted CT)

117(39.10) 170(41.61) 0.040 1.031 
(0.980–1.085)

0.236

TICI2B/3 116(92.1%) 137(71.7%) < 0.000 0.294  
(0.050 – 1.710)

0.173
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1Stroke Unit. Department of Neurology, Hospital Universitari Vall d’Hebron, 
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d’Hebron., Barcelona, Spain

Background and aims: In the era of endovascular treatment (EVT), 
underlying intracranial atherosclerotic disease (ICAD) continues to be a 
therapeutic challenge. We aimed to analyze automated CT perfusion 
parameters and intracranial artery calcifications (IAC) in order to predict 
large vessel occlusion (LVO) with underlying ICAD before EVT.
Methods: Retrospective cross-sectional study of consecutive patients 
with stroke treated with EVT from January-2020 to April-2022. We 
included isolated intracranial LVO occlusions (internal carotid, segments 
1-2 of middle cerebral, vertebral and/or basilar arteries). We described 
the presence of occlusion-related IAC, CTP automated parameters, and 
clinical features. We analyzed their value to predict underlying ICAD 
(determined by angiographic residual stenosis or a significant re-occlusion 
during EVT procedure).
Results: Of 364 patients included, 38 patients (10.4%) presented a LVO 
with underlying ICAD. After adjusting for identifiable confounders, IAC 
(OR 6.28, 95%CI 1.82-21.67, p=0.004), hypoperfusion intensity ratio 
(Tmax>10s/Tmax>6s ratio, HIR; OR 0.01, 95%CI 0.00-0.09, p<0.001), 
M2-MCA occlusion (OR 0.12, 95%CI 0.03-0.57, p=0.008) and atrial fibril-
lation (OR 0.05, 95%CI 0.01-0.41, p=0.005) emerged as independent pre-
dictors of ICAD. In ROC analyses, a model with these features showed an 
excellent predictive capability to detect ICAD (area under the curve 0.88, 
95%CI 0.82-0.94, p<0.001).
Conclusions: Presence of symptomatic IAC, low HIR, absence of atrial 
fibrillation and occlusion location can predict underlying ICAD before EVT. 
This rapid assessment may guide optimal EVT strategy in selected patients 
that could benefit from an early intracranial angioplasty and/or stenting.
Disclosure of interest: No
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Acute infarct underestimation by CT perfusion 
imaging

Jelle Demeestere*1, Benjamin Verhaaren2, Soren Christensen3, 
Jeroen Bertels4, Gregory W Albers3, Maarten Lansberg3,  
Robin Lemmens4

1KU Leuven, Lab for neurobiology, Leuven, Belgium, 2Leuven University 
Hospital, Radiology, Leuven, Belgium, 3Stanford University, Stanford Stroke 
Center, Palo Alto, United States, 4Katholieke Universiteit Leuven, Lab for 
neurobiology, Leuven, Belgium

Background and aims: Cerebral perfusion during ischemic stroke is 
dynamic and may affect computed tomography perfusion (CTP) perfor-
mance. We aim to assess infarct underestimation by CTP in acute 
ischemic stroke with large vessel occlusions and evaluate detection of 
these underestimated areas by non-contrast CT (NCCT).
Methods: We coregistered baseline NCCT and CTP images to follow-up 
diffusion-weighted magnetic resonance images in 109 patients with suc-
cessful endovascular treatment (EVT). We obtained ischemic core vol-
umes on CTP based on reduction in relative cerebral blood flow (rCBF) 
and performed semi-automated detection of the acute stroke lesions on 
relative NCCT (rNCCT). We calculated lesion volumes and assessed the 
accuracy for detection of follow-up infarct using voxel-based analyses in all 
patients and compared early (⩽ 6h after symptom onset) vs late (> 6h) 
presenters.
Results: CTP undercalled the final infarct by median 11 mL (IQR 4-25). 
Infarct underestimation was greater in late (median 17mL [IQR 7-33]) vs 
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RADIOMICS IN ACUTE STROKE: 
INDIVIDUALIZED TISSUE OUTCOME 
PREDICTION AFTER MECHANICAL 
THROMBECTOMY USING CONVOLUTIONAL 
NEURAL NETWORKS

Kristin Stoll*1, Christina Gillmann2, Marie-Sophie von Braun2, 
Lucas Peter3, Florian Welle1, Max Wawrzyniak1, Julian Klingbeil1, 
Anika Stockert1, Hans R. Schneider1, Daniel Kaiser4, Elias Kellner5, 
Marco Reisert5, Donald Lobsien6, Gordian Prasse7,  
Jeanette Henkelmann8, Karl-Titus Hoffmann7,  
Gerik Scheuermann3, Dorothee Saur1

1Leipzig University Hospital, Neuroimaging Laboratory, Department of 
Neurology, Leipzig, Germany, 2Leipzig University, Center for Scalable Data 
Analytics and Artificial Intelligence (ScaDS.AI), Leipzig, Germany, 3Leipzig 
University, Signal and Image Processing Group, Institute for Informatics, 
Leipzig, Germany, 4University Hospital Carl Gustav Carus, Institute of 
Neuroradiology, Dresden, Germany, 5University of Freiburg Medical Center, 
Department of Medical Physics, Freiburg, Germany, 6Helios Hospital Erfurt, 
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Erfurt, Germany, 7Leipzig University Hospital, Department of Neuroradiology, 
Leipzig, Germany, 8Leipzig University Hospital, Department of Radiology, 
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Background and aims: The advent of mechanical thrombectomy sig-
nificantly improved the prognosis of stroke patients with proximal vessel 
occlusion. Perfusion CT based on thresholded perfusion parameter maps 
aids patient selection in the extended time window (> 6 h). However, 
machine-learning approaches can model complex relationships between 
multiparametric data and might better exploit the full information con-
tained in the high-dimensional perfusion data. We implemented a convo-
lutional neuronal network (CNN) to predict tissue outcome depending 
on recanalization success based on multimodal CT imaging and clinical 
biomarkers.
Methods: Our multicenter retrospective study included 405 stroke 
patients with acute proximal vessel occlusion in the anterior circulation 
that underwent mechanical thrombectomy. The model was trained with 
the knowledge of recanalization status and final infarct localization. For 
comparison, we also implemented a multiparametric mass-univariate 
logistic regression model serving as a methodological baseline.
Results: Preliminary data suggest that by taking multiparametric imaging 
data and patient-specific clinical factors into account, our CNN allows an 
individual voxel-based tissue outcome prediction depending on the reca-
nalization success. Thereby, the CNN outperforms classical single-param-
eter thresholding-based methods and the logistic regression approach.
Conclusions: The CNN-based tissue outcome prediction provides an 
individual biomarker for the benefit of mechanical thrombectomy in acute 
stroke care and might aid in selecting patients in the extended or unknown 
time window.
Disclosure of interest: No
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Prediction of intracranial atherosclerotic acute 
large vessel occlusion with baseline neuroimaging 
before endovascular treatment
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Background and aims: Non-contrast brain CT (NCCT) remains the 
routine imaging test for stroke patients to exclude intracranial hemor-
rhage, but the detection of early ischemia is low. We explored the clinical 
factors associated with the presence of acute ischemic signs (AI-signs) on 
NCCT among participants in the alteplase-dose arm of the ENCHANTED 
trial.
Methods: ENCHANTED assessed the effects of low- versus standard-
dose intravenous alteplase in acute ischemic stroke patients. All collected 
NCCT scans were assessed centrally by an imaging analysis team of 
trained individuals blind to clinical data using an electronic scoring system 
modified from the IST-3 trial. Logistic regression models were used to 
assess associations of clinical factors with AI-signs on baseline NCCT 
after covariables like time from stroke onset to NCCT scan adjustment.
Results: Among 2458 patients (mean±SD [range] age 67±13 [20-100] 
years, 38.3% female), there were 571 with AI-signs. Asians (adjusted odds 
ratio 1.41; 95% confidence interval 1.15, 1.72) and high NIHSS score 
(1.08; 1.07, 1.10) were independently associated with the presence of any 
AI-signs, hypoattenuation, or swelling. High NIHSS score (1.15; 1.11, 
1.19) and low baseline systolic blood pressure (0.99; 0.97, 1.00) were 
independently associated with large ischemic lesions. High NIHSS score 
(1.10; 1.08, 1.12), atrial fibrillation (1.62; 1.26, 2.07), no prior stroke (0.66; 
0.48, 0.99) and no diabetes mellitus (0.68; 0.47, 0.98) were independently 
associated with hyperattenuated arteries.
Conclusions: Specific clinical information related to the presence of 
AI-signs may help clinicians avoid overlooking early infarct change whilst 
reviewing the NCCT in their patients.
Disclosure of interest: No
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Computed Tomography Perfusion (CTP) 
predictors of hemorrhagic transformation after 
mechanical thrombectomy (MT): Implications for 
post thrombectomy care

Brian Wideman*1,1, Muhib Khan1, Nancy Abarca2, Alicia Stowe3, 
Anvita Potlur1, Jenny Tsai4, Malgorzata Miller1

1Michigan State University, Neuroscience Institute, Division of Neurology, 
Spectrum Health, Grand Rapids, United States, 2Michigan State University, 
College of Human Medicine, Grand Rapids, United States, 3Spectrum Health, 
Bioinformatics Core, Grand Rapid, United States, 4Michigan State University, 
Neuroscience Institute, Division of Neurosurgery, Spectrum Health, Grand 
Rapids, United States

Background and aims: Hemorrhagic Transformation (HT) is a major 
complication of mechanical thrombectomy (MT) associated with higher 
morbidity and mortality. The aim of this study is to identify CTP predic-
tors of post-MT HT.
Methods: National Institutes of Health Stroke Scale (NIHSS), ASPECTS, 
mTICI scores, infarct core, Tmax and mismatch volumes, hypoperfusion 
index ratio (HIR), HT (ECASS III) on immediate post-MT imaging were 
retrospectively collected in patients undergoing MT between 01/2021 and 
01/2022. Comparisons were made between HT vs non-HT and early 
(defined as <12h post-MT) vs. late (>12h) HT groups.
Results: We analyzed 272 adult patients with acute ischemic stroke 
treated with MT. 145 (53.3%) patients had HT (HI 40.6%, PH 28%, 
Isolated SAH 36.5%). Occurrence of HT was associated with higher 
NIHSS score (12 [IQR 6,19] vs. 9 [IQR 4,17], p=0. 029), lower ASPECTS 
(9 [IQR 7,10] vs. 9 [IQR 8,10], p=0.008), larger CTP core volume (ml) (11 
[IQR 0,26] vs. 5 [0,16], p=0.034) and lower (0-2B) mTICI scores 
(p<0.001). After adjustment, NIHSS (OR=1.035, 95% CI 1.002-1.069, 
p=0.035) and mTICI (OR=0.684, 95% CI 0.508-0.919, p=0.012) scores 
remained independently associated with post-MT HT. Larger core volume 

early presenters (median 7 mL [IQR 4-25], p = 0.005). rNCCT detected 
median 10% (IQR 1-31) of the CTP core undercall (median 3% [IQR 
0-15]) in early and median 24% [IQR 9-48] in late presenters. Balanced 
accuracy for infarct detection increased from 0.56 (IQR 0.50-0.67) for 
CTP core to 0.67 (IQR 0.53-0.74; p < 0.001) after combining CTP core 
and the rNCCT lesion segmentation.
Conclusions: Infarct underestimation by CTP is substantial and partially 
detectable by NCCT, especially in patients presenting in the later time 
window. Combining NCCT and CTP lesions increases the diagnostic 
accuracy to predict the infarct.

Disclosure of interest: No

IMAGING – HYPERACUTE

381

Clinical Characteristics Associated with Acute 
Ischemic Signs on Non-contrast Computed 
Tomography

Zien Zhou*1, Cheryl Carcel1, Sohei Yoshimura2,  
Shoujiang You3, Takako Torii-Yoshimura2, Alejandra Malavera1, 
Xiaoying Chen1, Grant Mair4, Candice Delcourt1,  
Joanna Wardlaw4, Craig Anderson1, Richard Lindley5

1The George Institute for Global Health, Faculty of Medicine, University of 
New South Wales, Neurology, Sydney, Australia, 2National Cerebral and 
Cardiovascular Center, Cerebrovascular Medicine, Osaka, Japan, 3The Second 
Affiliated Hospital of Soochow University, Neurology, Suzhou, China, 4Centre 
for Clinical Brain Sciences, University of Edinburgh, Edinburgh Imaging, 



Abstracts 281

Disclosure of interest: No

IMAGING – HYPERACUTE

608

Diffusion-Weighted Imaging for the Identification 
of Acute Central Retinal Artery Occlusion - 
Results from a Bicentric Cohort Study
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Eberhard Siebert4, Leon Alexander Danyel*1
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Background and aims: To investigate the utility of diffusion-weighted 
imaging (DWI) for the early diagnosis of acute central retinal artery occlu-
sion (CRAO).
Methods: Consecutive CRAO patients with DWI performed within 24 
hours after onset of visual impairment were included in a bicentric, retro-
spective cohort study. Scans were assessed for the presence of retinal 
ischemia (retinal restricted diffusion, RDR) by two blinded neuroradiolo-
gists. We evaluated detection rates of RDR in CRAO, false positive rat-
ings and interrater agreement.
Results: Sixty-eight CRAO patients (68.4 ± 16.8 years; 25 female) with 
72 DWI scans (76.4% 3T, 23.6% 1.5T) were included. Mean time-delay 
between onset of visual impairment and DWI acquisition was 13.4 ± 
7.0h. Overall RDR detection rates ranged from 52.8-62.5% with false 
positive ratings in 4.2-8.3% of cases. RDR detection rates were higher in 
DWI performed 12-24h after onset, when compared with DWI acquired 
within the first 12h (79.5% vs. 39.3%, p < 0.001). The share of false posi-
tive ratings was highest for DWI performed within the first 6h of CRAO 
(up to 14.3%). Interrater reliability was “moderate” for DWI performed 
within the first 18h (κ = 0.57-0.58), but substantially improved for DWI 
acquired between 18- 24h after onset (κ = 0.94).
Conclusions: The diagnostic utility of DWI resonance imaging in the 
setting of early CRAO improves with increasing time interval between 
onset of visual disturbance and image acquisition. Future, prospective 
studies with improved technical protocols are required to explore the full 
potential of retinal DWI in hyperacute CRAO.
Disclosure of interest: No

(ml) 13.5 [IQR 0,46] vs. 7.5 [IQR 0,17.5], p=0.016), larger area of 
Tmax>10 sec (35.5 [IQR 12,75] vs. 20.5 [IQR 6.5, 41.5], p=0.018) and 
higher HIR (0.5 [IQR 0.2, 0.6] vs. 0.3 [IQR 0.1, 0.45], p=0.009) were 
associated with late-occurring post-MT HT.
Conclusions: CTP parameters on initial imaging are associated with late 
post-MT HT and may help identify patients requiring more intensive post-
MT monitoring.
Disclosure of interest: No
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Jochen B. Fiebach5, Salvador Pedreza12, Christian Gerloff3, 
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Neurology, Leuven, Belgium, 3University Medical Center Hamburg-
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University Hospital, Department of neurology, Aarhus, Denmark, 5Charit. 
– Universit.tsmedizin Berlin, Center for Stroke Research Berlin (CSB), Berlin, 
Germany, 6Medical Park Berlin Humboldtmühle, Klinik für Neurologie, 
Berlin, Germany, 7Universit. Claude Bernard Lyon 1, Department of Stroke 
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Neuroscience, Glagow, United Kingdom, 9Charit. – Universit.tsmedizin 
Berlin, Klinik und Hochschulambulanz für Neurologie, Berlin, Germany, 
10partner site Berlin, German Center for Cardiovascular Research (DZHK), 
Berlin, Germany, 11partner site Berlin, German Center for 
Neurodegenerative Diseases (DZNE), Berlin, Germany, 12Parc Hospitalari 
Marti i Julia de Salt – Edifici M2, Biomedica de Girona (IDIBGI), Girona, 
Spain, 13University of Melbourne, Florey Institute of Neuroscience and 
Mental Health, Heidelberg, Australia, 14Austin Health, Department of 
Neurology, Heidelberg, Australia

Background and aims: Blood-brain barrier disruption in acute ischemic 
stroke is a well described phenomenon associated with hemorrhagic 
complications. The hyperintense acute reperfusion marker (HARM) repre-
sents gadolinium leakage in the cerebrospinal fluid and gadolinium leakage 
into ocular structures (GLOS) might represent a dysfunction of the blood-
ocular barrier. Here we studied the presence of GLOS in the WAKE-UP 
trial and its association with HARM, hemorrhagic transformation (HT) 
and poor functional outcome (modified Rankin scale 3-6).
Methods: Randomized patients from the WAKE-UP trial who received 
gadolinium at baseline, for perfusion weighted imaging, and fluid attenu-
ated inversion recovery (FLAIR) imaging at both baseline and follow-up, 
were included. GLOS was visually defined in patients as an increase in 
intensity on FLAIR imaging in the aqueous and/or vitreous fluid between 
baseline and follow-up (Figure 1).
Results: We could include 192/504 (38.1%) of the randomized WAKE-UP 
patients. GLOS was detected in 56 (29.2%) cases. GLOS positive patients 
were older (73 IQR (68-75) vs 65 (IQR 63-68) y, p<0.01), had a lower 
glomerular filtration rate (GFR 79.5 (IQR 70-88) vs 87.2 (IQR 83-91 ml/
min; p = 0.01) and less often presented with a large vessel occlusion 
(26.8% vs 44.1%, p=0.02). We identified HARM more often in GLOS posi-
tive patients (16.1% vs 2.9%; p<0.01). The presence of GLOS was not 
associated with HT nor with poor functional outcome.
Conclusions: GLOS is a frequent finding in ischemic stroke patients and 
is associated with HARM, age, and renal function but not with HT or 
functional outcome.
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defined as a visible CTP deficit and follow-up DWI lesion within the pos-
terior circulation territory were included. All other participants were 
included into a reference group out of which a random selection was 
taken (1:4 PCS-reference ratio). A 3D-DenseNet was trained to classify 
participants into a PCS and reference group (70:30 testing-training ratio).
Results: 88 participants with PCS were included (median age: 69 with 
interquartile range [60-78]; NIHSS at baseline: 8 [5-14]; DWI lesion vol-
ume: 3 [0.6-16] ml). 352 participants from INSPIRE were used as the 
reference group (median age: 72.5 [61-80.8]; NIHSS at baseline: 12 [6-17]; 
DWI lesion volume: 15.1 [3–50] ml). An accuracy of the 3D-ResNet deep 
learning model of 0.89 was achieved using Delay Time (sensitivity: 0.77; 
specificity: 1). Mean Transit Time and Cerebral Blood Flow yielded lower 
accuracies, 0.83 (sensitivity/specificity: 0.61/0.97) and 0.80 (sensitivity/
specificity: 0.51/0.97), respectively.
Conclusions: Classification of PCS using CNNs is highly accurate, par-
ticularly when using Delay Time maps. Future directions include a pro-
spective clinical study to validate model performance.
Disclosure of interest: No
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Sensitivity of native-phase cranial CT (NCCT) 
compared to fluid attenuated inversion recovery 
(FLAIR) - MRI for detection of early signs of 
infarction in acute stroke

Johanna Ernst*1, Gerrit M. Grosse1, Firas Saker1,  
Mohammad Almohammad2, Wolfgang Koestner2,  
Karin Weissenborn1, Peter Raab2

1Hannover Medical School, Department of Neurology, Hannover, Germany, 
2Hannover Medical School, Institute of Diagnostic and Interventional 
Neuroradiology, Hannover, Germany

Background and aims: Selection of imaging modality is a substantial 
challenge in acute ischemic stroke. Currently, MRI-FLAIR/diffusion 
weighted imaging (DWI) is discussed as being more sensitive for early 
signs of stroke than NCCT. In clinical practice, we repeatedly observed 
that early signs of ischemia were detectable in the NCCT and in DWI, but 
not in FLAIR-imaging. We performed an imaging analysis of acute stroke 
patients who received an NCCT and an MRI within a short time interval 
to evaluate the diagnostic accuracy of NCCT and FLAIR in comparison to 
gold standard DWI.
Methods: We retrospectively analysed NCCT and MRI images of 65 
patients with anterior circulation acute ischemic stroke, who first under-
went an NCCT and thereafter an MRI at Hannover Medical School 
between January 2017 and March 2020. Two neuroradiologists and two 
neurologists assessed Alberta Stroke Program Early Computed 
Tomographic Scoring (ASPECTS) of MRI-FLAIR and NCCT, separately, 
blinded for the gold standard DWI-ASPECTS, which was assessed by a 
senior neuroradiologist.
Results: Full-scale agreement was nominally higher for NCCT-ASPECTS 
(intraclass correlation coefficient CT vs. FLAIR: 0.88 (95%CI 0.82-0.92) vs 
0.79 (95%CI 0.67-0.87)). For dichotomized ASPECTS (⩽7 vs >7) the 
AUC for NCCT- (0.72 (95%CI 0.64-0.81)) was equal to AUC for FLAIR-
ASPECTS (0.71 (95%CI 0.61-0.81)) both compared to MRI-DWI-
ASPECTS (AUC-difference NCCT-FLAIR: 0.013 (95%CI -0.07-0.10)).
Conclusions: Our data suggest that NCCT is as sensitive as the FLAIR-
sequence in detection of early signs of ischemia. In consequence acute 
stroke imaging could be simplified in favour for NCCT - “back to the 
roots”.
Disclosure of interest: No
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Hypoperfusion intensity ratio: An automated tool 
to predict failed reperfusion

Marc Rodrigo-Gisbert*1, Alvaro García-Tornel Garcia-Camba1, 
Manuel Requena1,2, Marta Rubiera1, Marta de Dios Lascuevas2, 
Marta Olive Gadea1, Carlos Piã±ana2, Federica Rizzo1, Marian 
Muchada Lopez1, Noelia Rodriguez-Villatoro1, David Rodríguez-
Luna1, Juega Jesus1, Jorge Pagola1, David Hernández2, Carlos A. 
Molina1, Alejandro Tomasello2, Marc Ribo1

1Stroke Unit. Department of Neurology, Hospital Universitari Vall d’Hebron, 
Barcelona, Spain, 2Department of Neuroradiology, Hospital Universitari Vall 
d’Hebron, Barcelona, Spain

Background and aims: In the era of endovascular treatment of acute 
ischaemic stroke, a patient-tailored thrombectomy must be the goal in 
order to achieve successful reperfusion, thereby improving clinical out-
comes. We aimed to explore automated CT perfusion parameters and 
analyze their value to predict endovascular treatment outcomes.
Methods: We performed a retrospective cross-sectional study of con-
secutive patients with stroke treated with EVT from January 2020 to 
April 2022. We included isolated intracranial LVO occlusions (internal 
carotid, segments 1-2 of middle cerebral artery, vertebral and/or basilar 
arteries). We described CTP automated parameters (such as hypoperfu-
sion intensity ratio, a good surrogate of collateral circulation, defined as 
Tmax>10s/Tmax>6s ratio - HIR), presence of occlusion-related intracra-
nial artery calcifications (IAC), and clinical features in order to evaluate its 
capability to predict failed reperfusion (eTICI 0-2a).
Results: Of 363 patients included, 60 patients (16.5%) did not achieve a 
successful reperfusion before the use of rescue treatments (intracranial 
angioplasty and/or stent placement). After adjusting for identifiable con-
founders, HIR<0.25 (OR 4.12, 95%CI 2.14-7.94, p<0.001) and occlusion-
related IAC (OR 3.88, 95%CI 1.42-10.60, p=0.008) were independently 
associated with higher odds of failed reperfusion. Occlusion location, 
ASPECTS or intravenous fibrinolysis did not significantly modify reperfu-
sion rates.
Conclusions: An hypoperfusion intensity ratio lower than 0.25 can help 
to predict failed reperfusion, suggesting underlying intracranial athero-
sclerotic disease. This approach could select patients with an acute LVO 
occlusion that require a more intensive endovascular treatment strategy, 
including mechanical or pharmacological rescue treatments
Disclosure of interest: No
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A deep learning approach to classification of 
posterior circulation stroke using CT perfusion 
data

Milanka Visser*1, Leon Edwards2, Freda Werdiger1,  
Mark Parsons2, Andrew Bivard1

1University of Melbourne, Melbourne Brain Centre, Parkville, Australia, 
2University of New South Wales, Department of Neurology, Sydney, Australia

Background and aims: Clinical diagnosis of posterior circulation stroke 
(PCS) is challenging despite advances in imaging. Optimal CT perfusion 
(CTP) core/penumbra thresholds have been validated using anterior cir-
culation stroke and recent studies suggest that they are unsuitable for 
PCS. We aimed to develop a convolutional neural network (CNN) to 
classify PCS using CTP imaging.
Methods: High-resolution CTP-derived maps (MIStar; Apollo Medical 
Imaging) from participants in the International Stroke Perfusion Registry 
(8 scanners from 4 manufacturers across 14 sites) in patients with PCS 
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Background and aims: The collateral circulation is an important deter-
minant of outcome in stroke patient with large-vessel-occlusion(pwLVO). 
We aimed to explore relation of the Circle of Willis(CW) anatomical 
characteristics ipsilateral to occlusion site; specifically proximal ACA(A1-
ACA) and PCOM-arteries in a prospective cohort of pwLVO undergoing 
endovascular-thrombectomy(EVT). Our hypothesis was that larger 
caliber CW-vessels improves outcome due to increased perfusion-pres-
sure through collateral conduits.
Methods: This is a retrospective cohort study performed in a tertiary 
comprehensive stroke-center. Study population consisted of all consecu-
tive pwLVO with proximal-MCA occlusion(M1) presenting between 
June-2016-to-April-2021,undergoing EVT. Demographic, clinical and 
imaging information was extracted from patient files. Patency and diam-
eters of ipsilateral A1 - ACA and PCOM arteries were core-lab, manually 
measured on admission CTA(Figure1).
Results: One-hundred-and-fifteen pwLVO comprised the study cohort, 
mean-age 72.02, 46% male, median-NIHSS of 15. Figure 2 shows grouping 
according to CW patency. On univariate analysis, a well-developed PCOM 
was associated with lower disability and mortality rates (mean discharge 
NIHSS 8.9vs.14.6,p=0.022; mortality rate 8.1%vs.22.6%,p=0.21,Table1). 
No associations were found with A1-ACA patency, vessel diameter/
cross-sectional-area and stroke outcomes. On multiple regression models 
the only independent predictors for survival were a well-developed 
PCOM(p=0.028) and pre-morbid mRS(p=0.44).
Conclusions: In a cohort of pwLVO undergoing EVT,a well-developed 
PCOM-artery ipsilateral to occlusion site was associated with lower dis-
ability and independently predicted survival. This might be due to com-
pensatory flow through brain stem structures.The integrity of the 
ipsilateral-CW, with connections to the posterior-circulation may influ-
ence stroke outcome.Larger studies are needed to understand the dif-
ferential effect of each collateral conduit in pwLVO
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Regional leptomeningeal collateral score versus 
hypoperfusion intensity ratio in large vessel occlusion

Viveka Biswas*1, Amith Sitaram1, Christopher Pollard1, 
Mohamed Wazim Kaleel Izzath2, Keith Muir1

1University of Glasgow, School of Psychology and Neuroscience, Glasgow, 
United Kingdom, 2NHS Greater Glasgow & Clyde, Institute of Neurological 
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Background and aims: The regional Leptomeningeal Collateral [rLMC] 
scale is a 20-point score based on collateral opacification of anatomic 
ASPECTS regions. Hypoperfusion intensity ratio (HIR) is an alternative 
index of collaterals on CTP. We compared rLMC scores and HIR, and 
their prognostic value.
Methods: We analysed patients imaged <24h after symptom onset in a 
prospective observational single-centre study. Two experienced assessors 
categorised arterial occlusion sites and scored rLMC on CTA. HIR (Tmax 
>10s / Tmax>6s volume - rounded to the nearest 0.1) was obtained 
from CTP processed by RAPID (version 4.7 Ischemaview). High HIR was 
defined as >0.2. Binary logistic regression modelling for day 90 good 
(mRS<3) and excellent outcomes (mRS <2) adjusted for age, thromboly-
sis, and onset to CTP time explored HIR and rLMC separately.
Results: We selected 95 patients with LVO and evaluable imaging. 
Correlation between HIR and rLMC was significant (Spearman’s rho 
-0.432, p<0.001). Day 90 mRS 0-2 was significantly associated with rLMC 
score (OR 1.16 [1.04-1.29], p=0.006) but not HIR (OR 0.45 [0.007-
2.997], p=0.411). rLMC remained associated when both HIR and rLMC 
were included in the model (OR 1.17 [1.04-1.32], p=0.009). Day 90 mRS 
0-1 was significantly associated with rLMC (OR 1.13 [1.00-1.26], p=0.049) 
but not HIR (OR 0.27 [0.03-2.22], p=0.224).
Conclusions: In patients with LVO imaged within 24h of onset, good 
collateral status assessed by rLMC score was significantly associated with 
favourable day 90 outcome after stroke.

Disclosure of interest: No
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The presence of Posterior Communicating Artery 
improves neurological outcome in acute Middle 
Cerebral occlusion undergoing thrombectomy
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in mTICI3 patients. mTICI score (2c vs. 3) was significantly associated 
with hypoperfusion (OR 2.23 (95%CI: 1.34-3.71, Peto’s method). No 
study reported the impact of no-reflow on functional outcome separately 
for TICI-3 patients.
Conclusions: Given the very definition of TICI-2c, the true no-reflow 
incidence in this category remains unclear. Regarding no-reflow in TICI-3, 
its incidence appears rare and may have been overestimated as all or some 
potential confounders were not excluded in some studies, while its 
impact on functional outcome remains unstudied.
Disclosure of interest: No
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INFARCT CORE ANALYSIS WITH RAPID CT 
PERFUSION SOFTWARE: THE CLINICAL 
RELEVANCE OF GHOST INFARCTION CORE 
AND EXPANSIVE CORE

Marta Domínguez Gallego*1, Santiago Trillo Senin1,  
Pablo Iriarte1, Alba Somovilla1, Juan Vega2, Carlos Hervás Testal1, 
Carmen Ramos1, Ines Muro1, Jaime Alonso1, Esther Valiente1, 
Alvaro Ximénez-Carrillo1, Jose Vivancos1

1Hospital La Princesa, Stroke Center, Madrid, Spain, 2Hospital La Princesa, 
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Background and aims: The concept of ghost infarction core(GIC) has 
been described as the overestimation of the infarction core(IC) in CT 
perfusion(CTP) compared to the final injury. We aim to evaluate the clini-
cal impact of GIC compared to expansive core(EXC), using automated 
RAPID®CTP(RAPID) software.
Methods: Retrospective observational study of patients with acute 
ischemic stroke due to occlusion of the MCA or carotid terminus treated 
with endovascular mechanical thrombectomy, with scan images processed 
by RAPID. The correlation between the estimated IC by RAPID with 24h 
follow-up infarct volume(24h-INF) and the frequency of GIC(defined as 
overestimation of IC>10mL) and EXC(defined as underestimation of 
IC>10mL) were studied.

Disclosure of interest: No
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‘No-reflow’ despite complete recanalization:  
re-appraisal from a comprehensive review

Adrien ter Schiphorst*1, Wagih Ben Hassen2, Guillaume Turc3, 
Catherine Oppenheim2, Jean-Claude Baron3
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Background and aims: Impaired microcirculation despite complete 
recanalization (‘no-reflow’) after LVO anterior circulation stroke may 
partly account for ‘futile recanalizations’. Reported incidence of no-reflow 
has varied widely, likely reflecting differences in recanalization assessment 
- notably given the evolving TICI grading scheme - and no-reflow opera-
tional definition, resulting in some confusion. Although designating the 
TICI 2c and 3 categories has clarified matters, eTICI2c and mTICI-2c 
-defined as reperfusion ⩾90% and near-complete perfusion save for slow 
flow or emboli in a few distal cortical vessel on DSA, respectively- do not 
equate total recanalization, and accordingly post-thrombectomy hypoper-
fusion in TICI-2c may not always reflect no-reflow. Additional confound-
ing factors include carotid stenosis, re-occlusion and post-thrombectomy 
hemorrhage.
Methods: We selected from the literature studies assessing brain perfu-
sion early after thrombectomy and reporting no-reflow separately follow-
ing TICI-2c vs TICI-3 recanalization.
Results: We identified 5 articles (DOI: 10.1177/0271678X20954929; 
10.1212/WNL.0000000000013210; 10.1161/STROKEAHA.121.034581; 
10.1002/ana.26474; 10.1161/STROKEAHA.122.040063; https://n.neurol-
ogy.org/content/reader-response-prevalence-and-significance-impaired-
microvascular-tissue-reperfusion), altogether reporting 553 patients. 
Random-effects meta-analysis pooled prevalence of hypoperfusion was 
17.6% (95%CI: 12.9%-22.8%) in mTICI2c and 12.9% (95%CI: 0.0%-40.5%) 
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infarction and edema,which were identified in a broader temporal 
margin,even the first 72 hours.
Disclosure of interest: No

IMAGING – HYPERACUTE

1757

Hyperintense Acute Reperfusion Marker Sign in 
Patients with Transient Ischemic Attack

Taewoo Kim*1, Sung Hyuk Heo1, Ho Geol Woo1, Eui Jong Kim2
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Korea, 2Kyung Hee University Hospital, Department of Radiology, Seoul, South 
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Background and aims: The hyperintense acute reperfusion marker 
(HARM) is known as a delayed enhancement of cerebrospinal fluid on 
FLAIR images, and it is supposed to indicate a blood brain barrier disrup-
tion in acute stroke. HARM with or without the hyperintensities on DWI 
is occasionally found in patients with TIA. Our study was to determine 
the prevalence of HARM sign in TIA patients and to identify the charac-
teristics of HARM-positive patients.
Methods: From JAN 2015 to JUN 2019, we included the patients who 
had TIA and underwent MRI including DWI and gadolinium-enhanced 
FLAIR sequences within 7 days after onset from our prospective registry. 
We then identified the presence of HARM sign in the relevant brain region.
Results: We identified a total of 269 consecutive patients from our reg-
istry. DWI lesions were found in 43 patients (16.0%), and 25 patients (9 
with DWI lesion and 16 without DWI lesion) had HARM sign corre-
sponding to the neurological symptoms. Previous history of TIA was 
more frequent in HARM(+) group rather than HARM(-) group (32.0% vs. 
8.2%, p=0.002), and the number of patients with symptom less than 60 
minutes was higher in HARM(+) group than HARM(-) group (68.0% vs. 
34.4%, p=0.001). Other demographic and clinical characteristics were 
similar between these groups.
Conclusions: The observation of HARM sign can help to confirm the 
true ischemic TIA patients. In addition, recurrent TIA and early recovery 
could be predicted in patients with HARM sign. Further studies including 
more patients are needed to confirm our observation.
Disclosure of interest: No
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Predicting thrombi histopathologic composition in 
acute basilar artery oclussion through CT image 
features: a review and guide for the radiologist
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Rafael Ocete Pérez3, Asier de Albóniga-Chindurza2,  
Joaquin Ortega-Quintanilla2, Aynara Zamora4,  
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Background and aims: Bibliography indicates that there are certain 
imaging characteristics in basal tomography and angio-tomography that 
point towards a certain composition of thrombi in acute arterial occlu-
sions. The objective of this study is to review these findings and to cor-
rectly quantify and characterize them.

Results: N=115, mean age 72.67(13.65), 44.3% women. Mean time from 
start to CT 132 min(110), mean 24h-INF 20.86mL(36.7). The correlation 
of IC with 24h-INF was higher with RAPID parameter CBV<42%(rho 
spearman=0.55;p<0.001) vs CBF<30%(rho=0.49;p<0.001). GIC was 
identified in 24 subjects(20.9%). The GIC group showed significantly 
shorter(<2h) time interval from onset to CTP scan(p=0.02). There was 
no association identified between GIC and 24h-INF or prognostic factors 
such as mRS at 3 months and mortality.
EXC was identified in 24 patients(20.9%) and was associated with 
DM(p=0.035), hyperglycemia(p=0.033) and ipsilateral intracranial 
stenosis(p=0.041). Among prognostic factors, they presented higher 
24h-INF(p<0.001), mRS at 3months(p<0.001), and mortality(p<0.001).
Conclusions: In our study, the GIC was relatively frequent using 
RAPID(especially in patients with <2h of evolution), and its interpreta-
tion could be useful in the clinical management. The EXC appeared with 
the same frequency, but its clinical utility might be higher, showing asso-
ciation with a worse prognosis.
Disclosure of interest: No
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Radiological evolution of cerebral venous 
thrombosis in the acute and subacute phases: 
V-POSITIVE study
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Background and aims: The radiological evolution of cerebral venous 
thrombosis(CVT) has been scarcely studied in its acute/subacute 
phase,although its knowledge could have a clinical impact.The objective of 
this V-POSITIVE study(Valoration of PrOgreSsion In cErebral Venous 
Thrombosis)is to assess said evolution and to explore its prognostic 
value.
Methods: Multicentric,observational and retrospective study with pro-
spective data collection.Data were obtained from patients suffering from 
CVT in 4 stroke units from Madrid,Spain,from 2008 until 2022,whose 
radiologic and angiographic control images were available in the first 14 
days.Clinical characteristics and prognosis estimated by mRS at 3 months 
were collected.The radiological evolution was defined as improvement(RI) 
if there was angiographic tendency to improvement,worsening(RW) if 
there was thrombosis progression or parenchymatous lesions,and 
stability(RS) if no changes were recorded.
Results: N=80.Mean age 47,5 years(SD 19,3); 55% women. Mean time to 
radiological control was 4.9 days(SD 3,6).Evolution was as follows:RI in 
20%,RW in 43,8% and 36,3% and RS in 43,8% of cases.Imaging follow-up 
was perfomed later in RI cases with an average of 7 days(5-8) vs in RW 
with 3 days(2-5)(p=0,002).Both RW and RS were associated to venous 
infarct(p=0,032) and edema(p=0,002).36 cases had available imaging fol-
low-up in the first 72 hours,presenting the following evolution:RI 2.8%, 
RW 44,4% and RS 52.8%.
Conclusions: In our study radiological improvement in CVT cases was 
identified around a week from onset,it being associated to younger age 
and better prognosis.Stability and worsening were linked to venous 



286 European Stroke Journal 8(2S)

IMAGING – HYPERACUTE

2450

DETECTION OF HYPOPERFUSION DURING 
ACUTE ISCHAEMIC STROKE USING DYNAMIC 
CT ANGIOGRAMS
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Background and aims: In acute ischaemic stroke (AIS), multiphase CT 
angiograms (mCTA) can provide similar perfusion information as CT per-
fusion (CTP) acquisition with reduced radiation dose and operating 
expenses, while being more generalizable to existing CT infrastructure. 
This work evaluates two machine learning (ML) models for the identifica-
tion of hypoperfusion using mCTA.
Methods: The three phase mCTA was analyzed using the SPIRAL 
method. Two ML models were assessed in the current work: 1) random 
forest (RF) and 2) extreme gradient boosting trees (XGB). CTP T-MAX 
quantitative maps were thresholded at 9.9s to create a penumbra refer-
ence standard. An atlas was used to evaluate the models in different vas-
cular regions. An 80/20 split between training and testing sets was applied 
to the data set to produce AUCs and independently tested accuracies.
Results: A 295 AIS patient dataset was used that included mCTA and 
CTP (median age = 71 – SD = 15, 54.5% male, median NIHSS = 11 – 
SD= 8). The performance of the XGB and RF models varied based on 
vascular territory as indicated by the AUCs and accuracies (Table-1).
Conclusions: The SPIRAL perfusion maps generated by RF and XGB can 
accurately predict penumbra perfusion deficits compared to CTP T-MAX.

Methods: Bibliography on how to perform a correct reading of thrombi 
image characteristics on both non-contrast CT and Angio CT was gath-
ered, and a review was made on which of them were useful for the predic-
tion of thrombus histology. These techniques were subsequently applied 
in retrospective readings in studies at our center.
Results: We selected all patients over 18 years of age who suffered a 
stroke involving the basilar artery in our hospital during 2017-2021. A 
retrospective reading of the multimodal CT images upon admission was 
performed, following the suggestions and steps for a correct reading 
suggested by bibliography. The purpose of this review is to create a 
consensus or protocolized guide on how to correctly characterize 
thrombus images in CT studies and thus be able to make a better diag-
nostic approach. Characteristics such as density, length, ROIs and  
others are vital in this regard and it is necessary to know how to manage 
them.
Conclusions: Tomography is a useful tool that allows determining, based 
on imaging characteristics, the probable histological composition of 
thrombi in basilar artery occlusions. Baseline CT images as well as CTASI 
and other signs, such as hyperdense artery, are some of the useful tools 
mentioned in this review.
Disclosure of interest: No
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DETERMINANTS OF LEPTOMENINGEAL 
CEREBRAL COLLATERALS IN PATIENTS 
WITH ACUTE ISCHEMIC STROKE AND LARGE 
VESSEL OCCLUSION

Martina Sperti*1, Francesco Arba2, Amedeo Acerbi1,  
Giorgio Busto3, Enrico Fainardi3, Sarti Cristina1,2

1University of Florence, NEUROFARBA Department, Florence, Italy, 2Careggi 
University Hospital, Stroke Unit, Florence, Italy, 3Careggi University Hospital, 
Neuroradiology, Florence, Italy

Background and aims: Leptomeningeal cerebral collaterals (LCC) have 
a pivotal role in acute ischemic stroke (AIS), but their pathophysiology has 
been scarcely understood. We explored factors associated with collater-
als in patients with AIS.
Methods: We retrospectively reviewed data of patients with AIS and 
Internal Carotid Artery and/or Middle Cerebral Artery occlusion regard-
less of reperfusion treatment. LCC grade was scored according to the 
Menon Score (MS) into good and poor (MS ⩾4 and <4, respectively). 
Logistic regression models were used to investigate independent associa-
tions between selected determinants and LCC grade.
Results: We enrolled 335 patients, mean age 74.5 (SD: ±13.6) years, 147 
(43.9%) males, median NIHSS 18 (IQR 13-23), median ASPECTS 8 (IQR 
6-9), 206 (62%) with good LCC. In logistic regression analysis, age, sex, 
vascular risk factors, use of antihypertensives, statins, antithrombotic 
drugs did not influence LLC, except for previous strokes/TIA that were 
associated with poor LCC (OR=0.44;95%CI=0.23-0.85). Higher ASPECTS 
(OR=1.61; 95%CI=1.35-1.92), lower NIHSS (OR=0.95;95%CI=0.91-0.99), 
and left hemispheric stroke (OR=2.13;95%CI=1.19-3.79), were associ-
ated with higher odds of good LCC. Only higher ASPECTS was associated 
with good LCC after 6 hours from onset (OR=2.11;95%CI=1.26-1.86).
Conclusions: This study confirms protective role of LCC on the sever-
ity of ischemia. In recent years several studies investigated LCC deter-
minants with not conclusive results. Our study did not find factors 
influencing LCC. Previous events seem to contrast, whereas involvement 
of the dominant hemisphere to favour LCC development. These findings 
deserve further exploration and may help to better understand LCC 
pathophysiology.
Disclosure of interest: No

Table 1. AUCs and accuracies for each model & vascular region.

AUC 
(accuracy)

Middle Cerebral 
Artery (MCA)

Anterior 
Cerebral 
Artery (ACA)

Posterior 
Cerebral  
Artery (PCA)

Basal Ganglia
(BG)

Cerebellum (CB)

RF 0.861(0.77) 0.80(0.68) 0.759(0.655) 0.868(0.751) 0.867(0.758)
XGB 0.843(0.795) 0.847(0.732) 0.842(0.691) 0.844(0.791) 0.838(0.752)

Note: Accuracies in

Disclosure of interest: No
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network (eRAD, Hungary). CT scans completed under an acute stroke 
protocol are automatically transmitted through the network to a cen-
tral server which applies an AI based software (eStroke, Brainomix 
Ltd.) to analyze native CT-s, CT Angiograms and CT Perfusion studies 
providing ASPECT scores, Large Vessel Occlusion site (LVO), collateral 
score and standard CTP parameters. Both numerical data and inter-
preted images are transmitted back in an anonymized fashion to the 
sender and to the relevant thrombectomy center simultaneously via a 
secure network within < 15 minutes. All results become immediately 
available via PACS and through the cloud by desktop computer or 
mobile application.
Results: The required technical, legal and data protection preparations 
were completed within 4 months and the system was installed in another 
2 months. From October till December a total of 5924 scans on 2290 
cases were processed by the system.
Conclusions: Using AI based centralized stroke imaging network fast 
and reliable decision support can be provided to a large nationwide stroke 
care system. The system was installed with the support of an EU grant 
EFOP 5.2.6.
Disclosure of interest: Yes
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CORRECT-CTP: A CORRELATIONAL 
ANALYSIS OF ISCHEMIC CORE VOLUMES 
FROM NON-CONTRAST CT AND CT-
PERFUSION

Christian Herweh*1, Malte Schlump1, Pelin Mertan1,  
Sung Jason1,2, Simon Nagel3,4, Thorsten Steiner4,5,  
Arne Potreck1, Markus Möhlenbruch1, Martin Bendszus1

1Heidelberg University Hospital, Neuroradiology, Heidelberg, Germany, 
2Klinikum Frankfurt-Höchst, Neuroradiology, Frankfurt a.M., Germany, 
3Klinikum Ludwigshafen, Neurology, Ludwigshafen a. R., Germany, 4Heidelberg 
University Hospital, Neurology, Heidelberg, Germany, 5Klinikum Frankfurt-
Höchst, Neurology, Frankfurt a.M., Germany

Background and aims: We investigated whether the infarct core (IC) 
in acute ischemic stroke (AIS) can be estimated from non-contrast CT 
(NCCT) using the e-Stroke software (Brainomix, UK) as opposed to CT 
perfusion (CTP).
Methods: We retrospectively identified patients who presented between 
2016 and 2019 with suspected AIS to a primary stroke center and had 
NCCT and CTP at presentation. CTP was processed with RAPID 
(iSchemiaView, USA) to determine the IC and NCCT with e-Stroke 
(Brainomix) to determine the acute ischemic volume (AIV). Diffusion 
weighted MRI (DWI) within 7 days from onset was used to determine the 
final infarct volume (FIV).
Results: We included 375 patients; in 170 of these the presence and 
location of infarcts were detected and located correctly by both methods. 
IC and AIV strongly correlated in these patients (16 + 32ml vs 12 + 
21ml; r=0.79; p<0.01). In 83/170 patients where DWI was available, the 
IC (13 + 25ml; r=0.93) and AIV (12 + 20ml; r=0.79; p<0.01, each) cor-
related strongly with the FIV (34 + 69ml). 70/83 patients exhibited either 
no relevant CTP mismatch (<20%) initially or showed early neurological 
improvement i.e., a reduction in NIHSS of at least 4 points. In this sub-
group the correlation with FIV (28 + 57ml) further increased for IC (13 
+ 24ml; r=0.96) and AIV (12 + 19ml; r=0.84; p<0.01, each).
Conclusions: Estimates of the ischemic core from CTP and NCCT 
show strong correlations with each other and with final infarct volume, 
especially in patients unlikely to have progressive infarction.
Disclosure of interest: Yes
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Multi-centre comparison of artificial intelligence-
based detection of large vessel occlusion and 
neuro-radiologist reporting

Nicola Vella*1, James Garrard2, Natalia Hackett1,  
Sophie Baron1, Matthew Burn2, Kiruba Nagaratnam1

1Royal Berkshire Hospital, Stroke Medicine, Reading, United Kingdom, 
2Buckinghamshire Healthcare NHS Trust, Stroke Medicine, High Wycombe, 
United Kingdom

Background and aims: The identification of large vessel occlusion 
(LVO) on CT angiograms (CTA) is vital in order to identify suitable 
patients for mechanical thrombectomy. Several UK hospitals are using 
artificial intelligence CTA decision aid tools (Brainomix) for this purpose. 
This study combines the data from two non-thrombectomy acute stroke 
centres to assess the performance of the algorithm in a representative 
prospectively analysed NHS cohort.
Methods: Consecutive patients who underwent a CTA for suspected 
stroke over a 12 month period in one centre and a 6 month period in the 
other were included. The e-CTA output was compared with the final 
neuro-radiology report, considered the ground truth.
Results: Four hundred and three CTAs were included in the study after 
excluding scans with posterior circulation events and those of poor qual-
ity. The mean age was 71.4 years; females 42%. The prevalence of LVO in 
this cohort was 25%. Neuro-radiologists reported 101 LVOs and e-CTA 
identified 80 of these cases. The number of false positives was 26 (6.5%). 
The sensitivity of e-CTA was 79% and specificity 91%. In this cohort, 
e-CTA had a PPV of 75% and a NPV of 93%. When analysed separately 
the results were similar in both centres.
Conclusions: In this real-life representative multi-centre cohort, e-CTA 
performance was consistent with that observed in previous validation 
studies. The high sensitivity and specificity values make e-CTA a useful 
decision support tool for identifying large vessel occlusion by the stroke 
physician in the emergency context.
Disclosure of interest: No
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Artificial Intelligence based nationwide 
centralized decision supporting system for 
improving stroke care efficiency in Hungary

Istvan Szikora*1, Bence Magyar1, Gábor Szudi1, Máté Kondor1, 
Máté Czencz1, Sándor Nardai1, Zoltan Chadaide2,  
Edvard Benes3, Csaba Ovary4, Lorand Eross1

1National Institute of Mental Health Neurology and Neurosurgery, 
Neurointerventions, Budapest, Hungary, 2Brainomix Ltd, Brainomix Ltd, 
Oxford, United Kingdom, 3eRAD-BB, eRAD-BB, Budpest, Hungary, 4Bajcsy-
Zsiliszky Hospital, Director Office, Budapest, Hungary

Background and aims: Completion and interpretation of imaging stud-
ies may delay treatment and negatively impact outcome following 
Mechanical Thrombectomy. The purpose of this study is to demonstrate 
the feasibility of building a nationwide stroke imaging network providing 
fast automated image analysis for all stroke centers of the country using 
Artificial Intelligence (AI).
Methods: A total of 28 stroke centers including 24 primary and 4 
comprehensive ones were incorporated within the same teleradiology 
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LARGE VARIATIONS IN LOCALIZATION AND 
QUANTIFICATION OF THE ISCHEMIC CORE 
IN ACUTE ISCHEMIC STROKE BETWEEN 
DIFFERENT COMMERCIAL CT PERFUSION 
SOFTWARE PRODUCTS

Malte Schlump1, Pelin Mertan1, Simon Nagel2,3,  
Thorsten Steiner3,4, Arne Potreck1, Markus Möhlenbruch1, 
Martin Bendszus3, Christian Herweh*1

1Heidelberg University Hospital, Neuroradiology, Heidelberg, Germany, 
2Klinikum Ludwigshafen, Neurology, Ludwigshafen a. R., Germany, 3Heidelberg 
University Hospital, Neurology, Heidelberg, Germany, 4Klinikum Frankfurt-
Höchst, Neurology, Frankfurt a.M., Germany

Background and aims: CT perfusion (CTP) can be used to assess the 
ischemic core (IC) in acute ischemic stroke (AIS) and is recommended by 
international guidelines for indication of recanalizing therapies in patients 
presenting late. Several commercial products which offer a fully auto-
mated CTP analysis are available.
Methods: We compared IC values for ischemic core from 4 commer-
cially available software packages for CTP analysis: RAPID (A; iSchemia-
View), eCTP (B; Brainomix), OleaSphere (C; Olea) and Neuro (D; 
TeraRecon) in 695 patients who presented between 2014 and 2018 with 
suspected AIS to a primary stroke center. We calculated the side-specific 
sensitivity and specificity with regard to the clinical prevalence as well as 
receiving-operator-characteristics (ROC) and correlation coefficients for 
core volumes.
Results: Sensitivity, specificity and areas under the curve (AUC) differed 
considerably between the products. Products A and B had a higher speci-
ficity than C & D, C & D had a higher sensitivity. This resulted in similar 
AUC values for A, B & C (0.7, 0.7 & 0.7, respectively) compared to D (0.5). 
When including only AIS cases with large vessel occlusions (LVO) the AUC 
improved only for A & B (0.8, both), but not for C & D. In 123 cases where 
all products located the core correctly, absolute values showed correla-
tions between 0.94 (A vs B; p=0.01) and 0.67 (C vs D; p=0.01).
Conclusions: The correct localization and quantification of the ischemic 
core differs considerably between different commercial products. This 
should be taken into account when using this method.
Disclosure of interest: Yes
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A NOVEL CT ANGIOGRAPHY AUTOMATED 
DETECTION TOOL FOR BASILAR ARTERY 
OCCLUSION

Davide Carone*1,2, Rafael Namias3, George Harston1,2, 
Timothy Kleinig4, Andrea Morotti5, Francesco Arba6,  
Nawaf Yassi7,8, Stephen Davis7, Daniel Vaclavik9,  
Petr Mikulenka10, Waleed Brinjikji11, David F. Kallmes11,  
Bruce Campbell7, Fana Alemseged7

1Oxford University Hospitals, Stroke Medicine, Oxford, United Kingdom, 
2Brainomix Ltd, Translational Research, Oxford, United Kingdom, 3Brainomix 
Ltd, Research and development, Oxford, United Kingdom, 4Royal Adelaide 
Hospital, Department of Neurology, Adelaide, Australia, 5ASST-Spedali Civili, 
Neurology Unit, Department of Neurological Sciences and Vision, Brescia, 
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Automated Assessment of DWI-FLAIR Mismatch 
in Patients with Acute Ischemic Stroke: Added 
Value to Routine Clinical Practice

Elham Tavakol1, Shingo Kihira1, Mark Mcarthur1,  
Phoebe Ann1, Jennifer Polson2, Haoyue Zhang2, Corey Arnold2, 
Bryan Yoo1, Michael Linetsky1, Banafsheh Salehi1,  
Luke Ledbetter1, Christine Kim1, Reza Jahan1,  
Gary Duckwiler1, Jeffrey Saver3, David Liebeskind3,  
Kambiz Nael*1

1University of California, Los Angeles, Radiological Sciences, Los Angeles, 
United States, 2University of California, Los Angeles, Biomedical Engineering, 
Los Angeles, United States, 3University of California, Los Angeles, Neurology, 
Los Angeles, United States

Background and aims: DWI-FLAIR mismatch is used to determine 
thrombolytic eligibility in patients with acute ischemic stroke (AIS) when 
time-to-stroke symptom (TSS) is unknown. Commercial software pack-
ages for automated classification of TSS have been developed. We aimed 
to assess the potential added value of such a tool in assessment of diag-
nostic performance of neuroradiologists in determination of TSS in a 
cohort of patients with AIS.
Methods: In this retrospective study, patients with AIS who had pre-
treatment MRI and known TSS were included. DWI-FLAIR module V1.0 
(Olea Medical) was used to classify DWI-FLAIR mismatch by automatic 
segmentation of infarct and quantification of FLAIR signal intensity ratios. 
Two expert neuroradiologists (R1, R2) blinded to TSS independently 
assessed the DWI-FLAIR mismatch status. In a separate experiment (4 
weeks later), the neuroradiologists reevaluated the DWI-FLAIR status 
this time by using the automated predicted results as a computer assisted 
tool (CAT) to help their interpretation. TSS was dichotomized using a 4.5 
hr cutoff to assess the diagnostic performance of the neuroradiologists 
with and without CAT.
Results: Among 100 patients included, TSS ⩾ 4.5 in 47 patients and < 
4.5 hrs in 53. Diagnostic performance (sensitivity/specificity/accuracy %) 
for determination of TSS using DWI-FLAIR mismatch was 53/83/68 for 
R1 and 72/64/68 for R2. Using automated predictions as CAT, diagnostic 
accuracies of neuroradiologists were significantly improved (sensitivity/
specificity/accuracy %): 62/85/73.5% for R1 (p=0.03) and 72/79/75.5% for 
R2 (p=0.02) (Figure).
Conclusions: Automated quantitative approach for DWI-FLAIR mis-
match can improve diagnostic accuracies of expert neuroradiologists in 
determination of TSS.

Disclosure of interest: Yes
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AUTOMATED QUANTIFICATION 
OF ISCHEMIC CORE FOR STROKE 
THROMBECTOMY USING NON-CONTRAST 
CT AND CT ANGIOGRAPHY COMPARED TO 
CT PERFUSION ESTIMATES

Waleed Brinjikji1, Davide Carone*2,3, Olivier Joly4,  
Rafael Namias4, George Harston2,3, Alejandro Rabinstein5, 
David F. Kallmes1

1Mayo Clinic Rochester, Department of Radiology, Rochester, United States, 
2Brainomix Ltd, Translational Research, Oxford, United Kingdom, 3Oxford 
University Hospitals, Stroke Medicine, Oxford, United Kingdom, 4Brainomix 
Ltd, Research and development, Oxford, United Kingdom, 5Mayo Clinic 
Rochester, Departments of Neurology, Rochester, United States

Background and aims: Patient selection for endovascular thrombec-
tomy (EVT) in the late time-window relies on CTP estimates of tissue 
viability. Limited access to this modality and the delay in treatment intro-
duced by requiring additional scans has fuelled interest in using artificial 
intelligence to obtain equivalent estimates using more accessible imaging. 
This study explored the relationship between lesion estimates derived 
from NCCT, CTA and CTP using automated image analysis.
Methods: Baseline NCCT, CTA and CTP from 161 consecutive patients 
referred for EVT were processed using e-Stroke (Brainomix, UK) to gen-
erate lesion estimates for each imaging modality. NCCT lesion estimates 
were compared to rCBF estimates of ischemic core. CTA estimates were 
compared to both Tmax and rCBF derived perfusion deficits as the patho-
physiological equivalent is less well established. Comparisons were made 
in terms of volumetric concordance (intraclass-correlation-coefficient) 
across multiple CTP thresholds.
Results: NCCT lesion estimates showed greatest volumetric concord-
ance with rCBF maps when using 35% threshold (ICC 0.56). The con-
cordance between CTA and CTP was greater when using a threshold of 
12s for Tmax (ICC:0.54) and of 35% for rCBF (ICC:0.56). CTA acquisi-
tion-phase significantly (p<0.001) affected concordance across modali-
ties. ICC between CTA and CBF, and between CTA and Tmax was 
respectively greatest at equilibrium (ICC:0.74) and during early arterial 
phase (ICC:0.62).
Conclusions: Automated image analysis of NCCT and CTA can provide 
equivalent volume estimates of ischemic core to CTP derived metrics. 
The ability to extract information on tissue viability from simple imaging 
might aid patient selections for stroke treatment across more hospitals.
Disclosure of interest: Yes
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PORTABLE, LOW-FIELD MRI FOR WAKE-UP 
STROKE
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Gordon Sze3, Joseph Schindler2, Adam de Havenon2,  
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Kevin Sheth2, W. Taylor Kimberly1

1Massachusetts General Hospital and Harvard Medical School, Department 
of Neurology and the Center for Genomic Medicine, Boston, Massachusetts, 
United States, 2Yale New Haven Hospital and Yale School of Medicine, 

Italy, 6Careggi University Hospital, NEUROFARBA Department, Florence, Italy, 
7Royal Melbourne Hospital, University of Melbourne, Department of Medicine 
and Neurology, Parkville, Australia, 8The Walter and Eliza Hall Institute of 
Medical Research, Population Health and Immunity Division, Parkville, 
Australia, 9Agel Hospital in Ostrava – Vitkovice, Department of Neurology, 
Ostrava, Czech Republic, 10Fakultní nemocnice Královské Vinohrady, 
Neurologická klinika, Prague, Czech Republic, 11Mayo Clinic Rochester, 
Department of Radiology, Rochester, United States

Background and aims: Artificial Intelligence (AI)-guided imaging detec-
tion tools are increasingly used to identify large-vessel occlusion stroke 
patients. Despite the severity of basilar artery occlusion (BAO), no detec-
tion tool exists for this condition. Automated detection is challenging in 
the basilar artery due to anatomical variants and the absence of a con-
tralateral vessel for comparison. We aimed to evaluate the performance 
of a novel CT-Angiography (CTA) automated detection tool for BAO.
Methods: The algorithm was tested using an international multicenter 
registry including controls, BAO and middle cerebral artery (MCA) stroke 
patients. CTA images were processed using a development version of 
Brainomix e-Stroke software. Vessels were segmented using a convolu-
tional neural networks approach. A decision-tree approach was used to 
detect the presence of BAOs based on: 1)loss of connectivity between 
basilar artery origin and tip, 2)drop in signal intensity along the vessel, and 
3)presence of an anterior circulation large vessel occlusion.
Results: Overall, 152 cases were included to develop the automated 
detection tool. Among these, 47 subjects presented with BAO, 38 with a 
MCA occlusion (n=26 proximal, n=12 distal) and 64 with no large vessel 
occlusion. Sensitivity and specificity for the detection of BAO were 87.2%, 
90.5%, respectively. Positive and negative predictive values were 80.4% 
and 94.1%.
Conclusions: We describe a novel AI-CTA tool that detects BAO with 
high accuracy. BAO detection is time critical and may be challenging for 
less experienced readers. This tool may assist clinicians in identifying BAO 
patients and aid with acute treatment decision-making.

Disclosure of interest: Yes

Figure. 1 Examples (left:BAO, right:no-occlusion)
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had significantly higher rMTT and Tmax of the lenticula compared with 
those without (P=0.041, P=0.012 respectively). Multivariate analysis 
revealed ASPECTS (OR=0.56, P=0.03) and rCBF of the lenticula 
(OR=0.02, P=0.04) as the independent predictors adjusted for age, 
weight, baseline NIH stroke scale, baseline hypoperfusion, endovascular 
treatment and door to needle time, with optimal threshold ⩽8 and 
threshold <68% respectively.
Conclusions: For acute anterior ischemic stroke within 24 hours, admis-
sion ASPECTS and rCBF of the lenticula showed association with hemor-
rhagic transformation after reperfusion therapy.
Disclosure of interest: No
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USE OF PERFUSION IMAGING FOR TRIAGE 
OF PATIENTS WITH ACUTE ISCHEMIC 
STROKE: SECULAR TRENDS AND EFFECTS 
ON ENDOVASCULAR TREATMENT AND 
OUTCOMES

Jeong-Yoon Lee*1, Yong Soo Kim2, Kyusik Kang2, Jae Guk Kim3, 
Soo Joo Lee3, Dae-Hyun Kim4, Jae-Kwan Cha4, Jonguk Kim1, 
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Joon-Tae Kim10, Dong-Seok Gwak11, Dong-Eog Kim11,  
Chul-Hoo Kang12, Joong-Goo Kim12, Jay Chol Choi12,  
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Jee-Hyun Kwon14, Seong Hwa Jang15, Hyungjong Park15,  
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Jong-Moo Park18, Juneyoung Lee19, Ji-Yoon Lee19, Ji Sung Lee20
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Gwangju, South Korea, 11Dongguk University Ilsan Hospital, Department of 
Neurology, Goyang, South Korea, 12Jeju National University Hospital, 
Department of Neurology, Jeju, South Korea, 13Chungbuk National University 
Hospital, Department of Neurology, Cheongju, South Korea, 14Ulsan 
University Hospital, Department of Neurology, Ulsan, South Korea, 
15Keimyung University Dongsan hospital, Department of Neurology, Daegu, 
South Korea, 16Hallym University Chuncheon Sacred Heart Hospital, 
Department of Neurology, Gangwon-do, South Korea, 17Chung-Ang University 
Hospital, Department of Neurology, Seoul, South Korea, 18Uijeongbu Eulji 
Medical center Eulji University, Department of Neurology, Uijenongbu, South 
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Background and aims: There is lack of data about perfusion imaging 
(PI) utilization for acute ischemic stroke (AIS) in real-world practice.

Division of Neurocritical Care and Emergency Neurology, Department of 
Neurology, Yale Center for Brain & Mind Health, New Haven, Connecticut, 
United States, 3Yale School of Medicine, Department of Radiology and 
Biomedical Imaging, New Haven, Connecticut, United States, 4Massachusetts 
General Hospital and Harvard Medical School, Department of Emergency 
Medicine, Boston, Massachusetts, United States, 5Massachusetts General 
Hospital and Harvard Medical School, Division of Neuroradiology, Department 
of Radiology, Boston, Massachusetts, United States, 6Massachusetts General 
Hospital and Harvard Medical School, Athinoula A. Martinos Center for 
Biomedical Imaging, Boston, Massachusetts, United States

Background and aims: Tissue plasminogen activator (tPA) for acute 
ischemic stroke (AIS) must be administered within 4.5 hours of symptom 
onset, yet a subset of patients wake-up with symptoms and time of onset 
is unknown. Mismatch between fluid-attenuated inversion recovery 
(FLAIR) and diffusion-weighted imaging (DWI) MRI can be used to qualify 
wake-up strokes for thrombolytic treatment. In this study, we sought to 
establish the utility of a low-field (LF), portable MRI system to identify 
DWI-FLAIR mismatch.
Methods: Patients with a diagnosis of AIS underwent DWI and FLAIR 
acquisition on a 0.064T MRI (Hyperfine Research Inc.) at <6 hours (n=8) 
and >24 hours (n=8) since last known well (LKW). Conventional high-
field (HF) MR images were acquired within 72 hours of LF-MRI. LF-FLAIR 
images were co-registered to HF-DWI and the hyperintense DWI region 
outlined and superimposed on the FLAIR. Regions of interest were mir-
rored to the contralateral hemisphere to establish a FLAIR signal intensity 
ratio (SIR).
Results: The FLAIR SIR on images <6 hours since LKW was 1.2±0.32. 
For cases <4 hours (n=3) the SIR was 0.98±0.08. The SIR for cases >6 
yet <24 hours was 1.34 ±0.33. Cases >24 produced a SIR of 1.54 ±0.36. 
The SIR on LF-MRI at <4 hours was significantly less than that observed 
>24 hours (p=0.02).
Conclusions: A 0.064T portable MRI is capable of distinguishing hypera-
cute stroke from later stroke onset using FLAIR SIR. Future research is 
needed to determine whether this imaging technology can be used to 
guide thrombolysis in the setting of wake-up stroke.
Disclosure of interest: Yes
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Basal Ganglia Perfusion Parameters Predict 
Hemorrhagic Transformation after reperfusion 
therapy of Acute Ischemic Stroke

Xinyu Liu*1, Lan Hong1, Siyuan LI1, Yiran Zhang1, Xin Cheng1, 
Qiang Dong1

1Huashan Hospital, Fudan University, Shanghai, China

Background and aims: Hemorrhagic transformation (HT) is a disas-
trous complication after acute ischemic stroke (AIS). We aimed to iden-
tify parameters from multimodal CT with CT angiography (CTA) and CT 
perfusion (CTP) most predictive of HT.
Methods: AIS patients from the CHABLIS trial who received thrombo-
lytic therapy with rhTNK- tPA in extended time window were included 
and categorized according to whether developed HT at follow-up imaging. 
Infarct extent (measured by ASPECTS and degree of hypoattenuation) 
was evaluated on NCCT. The CTP source images were registrated to the 
standard anatomic regions from the ASPECTS system and absolute perfu-
sion parameters were recorded separately from each region of both sides.
Results: Among the 86 patients (age, 68 (59-75) years; 56 [65%] men), 
34 patients (39.5%) developed HT. In univariate analysis, the rCBF and 
rCBV of the lenticula and ASPECTS for the HT group were significantly 
lower than that for the non-HT group (all P<0.05). Patients in HT group 
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penumbral volume, defined as the volume of critically hypoperfused tis-
sue (Tmax>6sec) minus the volume of the ischemic core.
Results: 424 patients were included. Median core and penumbra vol-
umes were 24mL (IQR, 8-76) and 58mL (IQR, 29-89), respectively. An 
increment in onset-to-imaging time by 1hr resulted in a decrease by 
3.1mL of penumbral volume (95%CI, 1.5-4.6; P<0.001) and an increase by 
3.0mL of core volume (95%CI, 1.3-4.7; P<0.001) after adjustment for 
confounders. The presence of a significant penumbra ranged from ≈80% 
in patients imaged at 1hr, to 70%, 60%, and 40% in those imaged at 5hrs, 
10hrs, and 15hrs, respectively.
Conclusions: Time is associated with increasing core and decreasing 
penumbral volumes. Despite this, a substantial percentage of patients 
have significant penumbra in extended time windows.
Disclosure of interest: No
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DELAYED SECONDARY ISCHAEMIC 
INJURY FOLLOWING ENDOVASCULAR 
THROMBECTOMY (EVT): RESULTS FROM  
THE REPERFUSE NA1 STUDY

George S. Tadros*1,2, Joachim Fladt2,3, Meng Wang2, Jen Guo4, 
Jacinta Specht1, Ryan Mctaggart5, Richard Swartz6,  
Thalia Field7, Ruchir Shah8, Mayank Goyal9, Michael Hill2, 
Andrew Demchuk2, Michael Tymianski10,11,  
Christopher D’esterre2, Philip Barber2,4,12,13,14

1University of Calgary, Department of Neuroscience, Calgary, Canada, 2Foothills 
Medical Centre, Department of Clinical Neurosciences, Calgary, Canada, 
3University Hospital Basel, Department of Neurology, Basel, Switzerland, 
4Foothills Medical Centre, Calgary Stroke Program, Calgary, Canada, 5Rhode 
Island Medical Imaging, Department of Neurology and Neurosurgery, 
Providence, United States, 6Sunnybrook Health Sciences Centre, Department of 
Medical Imaging, Toronto, Canada, 7University of British Columbia, Vancouver 
Stroke Program, Vancouver, Canada, 8UT Erlanger Neurology, Department of 
Neurology, Chattanooga, United States, 9Foothills Medical Centre, Department 
of Clinical Radiology, Calgary, Canada, 10University of Toronto, Departments of 
Surgery and Physiology, Toronto, Canada, 11NoNO Inc., Board of Directors, 
Toronto, Canada, 12Foothills Medical Centre, Seaman Family MR Center, Calgary, 
Canada, 13University of Calgary, Hotchkiss Brain Institute, Calgary, Canada, 
14University of Calgary, Department of Radiology, Calgary, Canada

Background and aims: Brain damage due to stroke is an important 
determinant of long-term disability. MRI is sensitive to the acute stroke 
injury, but the delayed selective neuronal loss cannot be conspicuously 
detected with MRI. We sought to capture delayed secondary injury by 
measuring the whole brain volume loss at 90-days.
Methods: REPERFUSE-NA1 is a prospective, multisite MRI sub-study of 
ESCAPE–NA1 (ClinicalTrialGov #NCT02930018). MRI was acquired 
immediately after therapy (Day 1, <5 hours post-EVT) and at Day 90. 
Primary outcome was whole-brain volume loss between Day 1 and 
90-days assessed on T1-weighted MRI using FreeSurfer longitudinal auto-
mated quantitative measurements.
Results: Total of 42 patients (mean age 65 years, SD=15.1, 52% female, 
median NIHSS 15 (IQR=9)) were included; 22 received NA1 and 20 
received placebo. Median DWI volumes post-EVT (5h) were 8.78 mL 
(IQR=23.64) in patients randomized to NA1 and 10.58 mL (17.62) in 
those receiving placebo. At 90-days, FLAIR volume was 6.12 mL (12.27) in 
NA1 and 6.21 mL (21.80) in placebo, and the Day 90 whole brain volume 
loss was 15.65 mL (30.21) in patients receiving NA1 and 15.56 mL (27.46) 
in the placebo group. There was no significant association between NA1 
treatment and whole-brain volume loss at Day 90.

Methods: Using a prospective multicenter stroke registry in South 
Korea, we identified 49,449 patients with AIS who presented within 24 
hours from onset (last-known-well) between 2011 and 2021. We divided 
study period into 3 epochs, and patients into 2 groups of the early (onset-
to-arrival within 6 hours) and late window (6-24 hours). Using PI for tri-
age was operationally defined as acquisition of PI before endovascular 
treatment (EVT), or within 180 minutes from arrival in those not receiv-
ing EVT.
Results: PI utilization decreased in the overall and early window, and 
increased in the late window; 36.9%, 48.4% and 23.5% in 2011-2014, 
30.8%, 36.2% and 24.6% in 2015-2017, and 30.1%, 32.4% and 27.8% in 
2018-2021, respectively (Ptrend’s <0.0001). In the early window group with 
anterior large-vessel occlusion (aLVO) and receiving EVT (n=3,090), PI did 
not increase the odds of 3-month modified Rankin scale (mRS) 0-2 
(adjusted odds ratio, 1.06; 95% confidence interval, 0.90-1.25), but in the 
late window group with aLVO (n=3,823), PI increased the odds of receiv-
ing EVT significantly (2.19; 1.86-2.57). In the overall (early and late win-
dow) patients with aLVO (n=10,315), PI did not increase the odds of 
3-month mRS 0-2 (1.06; 0.96-1.17), but increased the odds of 3-month 
mRS 0-1 (1.13; 1.02-1.25) and decreased the odds of symptomatic hem-
orrhagic transformation (0.77; 0.61-0.97).
Conclusions: This study suggests that implementation of PI is unsatisfac-
tory, albeit effective in triage for EVT.
Disclosure of interest: No
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Time is Penumbra: Quantification of Penumbra 
Volume in Relation to Time from Stroke  
Onset in Acute Ischemic Stroke with Large  
Vessel Occlusion

Pierre Seners1,2, Nicole Yuen1, Michael Mlynash1,  
Sarah J Snyder3, Jeremy Heit3, Maarten Lansberg1,  
Soren Christensen1, Jean Francois Albucher4,  
Christophe Cognard5, Igor Sibon6, Michael Obadia2,  
Julien Savatovsky7, Jean-Claude Baron8, Jean Marc Olivot4, 
Greg Albers*1

1Stanford Stroke Center, Neurology Department, Stanford, United States, 
2Rothschild Foundation Hospital, Neurology Department, Paris, France, 
3Stanford Stroke Center, Radiology Department, Stanford, United States, 
4Toulouse University Hospital, Stroke Unit, Toulouse, France, 5Toulouse 
university hospital, Radiology Department, Toulouse, France, 6Bordeaux 
University Hospital, Stroke unit, Bordeaux, France, 7Rothschild Foundation 
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Neurosciences, Neurology Department, Paris, France

Background and aims: The benefit of reperfusion therapies for acute 
ischemic stroke decreases over time. This association is presumably due 
to the disappearance of salvageable ischemic brain tissue (i.e., the 
penumbra). We studied the association between onset-to-imaging time 
and penumbral volume in acute stroke patients with a large vessel 
occlusion.
Methods: Retrospective study including acute stroke patients with wit-
nessed symptom onset, ICA or M1 occlusion and adequate quality base-
line MRI, including perfusion, performed <24hrs from onset. Patients 
were selected from (1) the prospective registries of two centers with 
systematic use of MRI perfusion imaging, including both thrombectomy-
treated and untreated patients, and (2) one thrombectomy trial where 
MRI perfusion imaging was acquired per protocol but treatment deci-
sions were made blinded to the results. The primary outcome was 
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3D TRANSESOPHAGEAL 
ECHOCARDIOGRAPHY AS A RELIABLE 
TOOL IN THE DIAGNOSIS OF COMPLICATED 
ATHEROSCLEROTIC PLAQUES IN THE 
THORACIC AORTA IN STROKE PATIENTS

Alexander Vrublevsky*1, Alla Boshchenko2, Olga Shnaider2

1Cardiology Research Institute, Tomsk National Research Medical Center, Russian 
Academy of Science, Coronary Artery Disease, Tomsk, Russian Federation, 
1Cardiology Research Institute, Tomsk National Research Medical Center, Russian 
Academy of Science, Coronary Artery Disease, Tomsk, Russian Federation

Background and aims: Complicated atherosclerotic plaques (AP) in the 
thoracic aorta (TA) may be the cause of a stroke, thrombosis and dissec-
tion of aortic wall. The use of 3D transesophageal echocardiography (TEE) 
appears to be a promising non-invasive technique to estimate AP with 
mobile or ulcerated components in the TA. We aimed to compare 2D and 
3D multiplane TEE in the diagnosis of complicated AP in the TA.
Methods: 2D and 3D TEE were performed in 180 consecutive CAD 
patients using IE33 xMatrix and X7-2t multiplane probe. A history of 
stroke was revealed in12 (6.6%) patients. The ascending aorta, accessible 
parts of the arch, and descending aorta were assessed. The height of each 
plaque was measured. 5 stages of TA atherosclerosis were distinguished.
Results: 620 AP were analysed: 109 in the ascending part, 8 in the arch 
and 503 in the descending part. AP height in 3D was significantly higher 
(p<0.001), than in 2D, being 0.38±0.09 cm and 0.26±0.07 cm, respec-
tively. AP height increase in 3D was 0.12±0.06 cm. In 3D 88% of AP have 
shown crypts and caverns while in 2D only 35% of AP had rough 

Conclusions: This study confirms that whole-brain volume loss is a fea-
sible measurement of delayed secondary ischaemic injury. Treatment with 
NA1 was not associated with reduced whole-brain volume loss, but the 
study is limited by small sample size.
Disclosure of interest: Yes
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BLOOD-BRAIN BARRIER LEAKAGE IN STROKE 
OF UNKNOWN TIME OF ONSET – A POST-
HOC ANALYSIS OF DSC-MRI DATA OF THE 
WAKE-UP TRIAL

Felix Nägele*1, Marlene Heinze1, Marvin Petersen1,  
Maximilian Schell1, Carola Mayer1, Iris Lettow1,  
Martin Ebinger2, Matthias Endres3, Jochen B. Fiebach4,  
Jens Fiehler5, Ivana Galinovic4, Robin Lemmens6, Keith Muir7, 
Norbert Nighoghossian8, Salvador Pedreza9,  
Josep Puig Alcantara9, Claus Ziegler Simonsen10,  
Vincent Thijs11, Anke Wouters6, Christian Gerloff1,  
Götz Thomalla1, Bastian Cheng1

1University Medical Center Hamburg-Eppendorf, Department of Neurology, 
Hamburg, Germany, 2Medical Park Berlin Humboldtmühle, Department of 
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for Stroke Research Berlin, Berlin, Germany, 5University Medical Center 
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Department of Neurology, Leuven, Belgium, 7University of Glasgow, School of 
Psychology & Neuroscience, Glasgow, United Kingdom, 8Université Claude 
Bernard Lyon 1, Department of Stroke Medcine, Lyon, France, 9Institut 
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Spain, 10Aarhus University Hospital, Department of Neurology, Aarhus, 
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Background and aims: Perfusion magnetic resonance imaging (MRI) 
studies have demonstrated disruption of the blood-brain barrier (BBB) in 
acute ischemic stroke of known onset and associations with subsequent 
intracranial hemorrhage. However, little is known about BBB changes in 
patients with stroke of unknown onset (e.g., wake-up stroke) and their 
relationship with outcomes.
Methods: Here, we analyzed dynamic susceptibility contrast-enhanced 
MRI data of 174 patients of the WAKE-UP Trial (36.8% female, mean age 
66.03±11.59, mean baseline NIHSS 7.03±4.76). BBB leakage was esti-
mated as extraction fraction (EF) and z-scored to account for different 
scanners. Utilizing t-tests and linear models, EF was compared between 
the lesion (EFLesion), the penumbra (Tmax>6s, excluding the lesion; 
EFPenumbra), as well as normal tissue (EFNorm), and related to intracranial 
hemorrhage on follow-up MRI (ICH).
Results: EF was significantly different between the lesion, penumbra and 
normal tissue (F=115.03(2), P<.001). BBB leakage was highest within the 
penumbra (0.65±0.71), followed by the lesion (0.08±0.55) and normal 
tissue (-0.15±0.45) (Ps<.001). EFPenumbra was higher in patients with ICH 
compared to those without (Punadjusted=0.01, Padjusted=.05, after adjusting for 
age, sex and baseline NIHSS). EFLesion did not differ between ICH and non-
ICH patients (P>.05).
Conclusions: Our results indicate the presence of BBB leakage in 
patients with stroke of unknown time of onset presenting with FLAIR-
DWI mismatch. Interestingly, these changes were more prominent in the 
penumbra compared to the infarct core. Increased EF in patients with 
ICH suggest that BBB imaging may provide useful information for out-
come prediction in wake-up stroke.
Disclosure of interest: No
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NEUROLOGICAL IMPROVEMENT 
AMONG PATIENTS WITH FAVOURABLE 
ANGIOGRAPHIC RECANALISATION

Zanariah Mohd*1,2, Viveka Biswas1, Sam Neilson1,  
Amith Sitaram1, Christopher Pollard3, Keith Muir1

1School of Psychology and Neuroscience, University of Glasgow, Glasgow, 
United Kingdom, 2Faculty of Health Sciences, Universiti Teknologi MARA 
(UiTM), Puncak Alam, Malaysia, 3Department of Neurology-radiology, Queen 
Elizabeth University Hospital, Glasgow, United Kingdom

Background and aims: Reperfusion of the microcirculation at capillary 
level may not occur despite complete angiographic recanalisation. We 
investigated whether reperfusion quality modified outcomes in patients 
with recanalised large vessel occlusion (LVO) 48 – 72h after stroke onset.
Methods: Patients <24h from stroke onset were included in a prospec-
tive, single centre observational study. Hypoperfusion volume (Tmax>6s) 
on baseline computed tomography perfusion (CTP) imaging was calcu-
lated by RAPID. Follow-up 3T MRI 48-72h from admission included ASL. 
Only patients with initial LVO and follow-up angiographic arterial occlu-
sion lesion (AOL) score of II or III (recanalisation) were included. 
Reperfusion index (RI) was the difference between Tmax>6s and ASL 
hypoperfusion volume (rCBF<20%). Follow-up radiological and neuro-
logical outcomes were compared between RI was dichotomised into 
moderate (RI: 0.41 – 0.70) and high (RI: 0.71 – 1.0) groups.
Results: We included 48 patients, mean age 67 ± 12 years, and median 
baseline NIHSS 8 (IQR: 5 – 11). ASL was acquired at mean 60 ± 23h after 
symptom onset. Median follow-up NIHSS was 2 (IQR: 1-6). Mean RI was 
0.6 ± 0.2. Patients with high RI had significantly smaller infarct volume 
growth (p = 0.048) and improved NIHSS compared to the group with 
moderate RI (p = 0.014) (Figure 1 and 2).
Conclusions: Different qualities of microcirculatory reperfusion were 
associated with infarct growth and neurological improvement even among 
those with good angiographic recanalisation of LVO.

Disclosure of interest: No

contours. The mobile component in 6 (66.6%) out of 9 AP was revealed 
only in 3D: 2 – ascending aorta, 1 – arch, 3 – descending aorta (Figures). 
With 3D TEE 72% of patients were found to have higher gradation of TA 
atherosclerosis stage.
Conclusions: 3D TEE is a more precise method for assessing compli-
cated AP in the TA and diagnosis of TA atherosclerosis stage.
Disclosure of interest: No
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EVOLUTION OF LEPTOMENINGEAL 
COLLATERALS IN MIDDLE CEREBRAL 
ARTERY STENOSIS POSSIBLY DRIVEN BY THE 
TRANSLESIONAL PRESSURE GRADIENT

Yuying Liu*1, Xuan Tian1, Shuang LI1, Jill Abrigo2, Yu Liu1, 
Linfang Lan1,3, Haipeng Liu1,4, Sze Ho MA1, Ka Yan Karen MA1, 
Bonaventure Ym Ip1, Sin Ying Fan1, Hing Lung Ip1,  
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Vincent Ct Mok1, K.S. Wong1, Thomas Leung1, Xinyi Leng1

1The Chinese University of Hong Kong, Department of Medicine and 
Therapeutics, Hong Kong, Hong Kong, 2The Chinese University of Hong Kong, 
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3The First Affiliated Hospital of Sun Yat-sen University, Department of 
Neurology, Guangzhou, China, 4Coventry University, Faculty of Health and Life 
Science, Research Centre of Intelligent Healthcare, Coventry, United Kingdom

Background and aims: The mechanisms and evolution patterns of lep-
tomeningeal collaterals (LMCs) in symptomatic intracranial atheroscle-
rotic stenosis (sICAS) remain elusive. We aimed to investigate the 
evolution patterns of LMCs over 1 year in medically treated sICAS 
patients, and the association with translesional pressure gradient (PG) of 
sICAS assessed by CT angiography (CTA)-based computational fluid 
dynamics (CFD) models.
Methods: In a longitudinal, observational study, patients with sympto-
matic, atherosclerotic stenosis (50-99%) of M1 middle cerebral artery 
(MCA), who had CTA at baseline and 1 year, were recruited. Good or 
poor LMCs, assessed by the laterality of distal vessels in anterior and pos-
terior cerebral artery territories in CTA, was recorded at baseline and 1 
year. LMCs at 1 year was defined as being worse, similar or better versus 
baseline. CFD models based on baseline and 1-year CTA were constructed 
to simulate blood flow across the culprit MCA lesion in each patient, and 
the translesional PGs (difference between pre- and post-stenotic pres-
sures) were quantified and compared between baseline and 1 year.
Results: Among 32 patients (median age 62 years; 65.6% males), 12 
(37.5%), 15 (46.9%) and 5 (15.6%) patients had worse, similar and better 
LMCs at 1 year versus baseline, respectively. Larger translesional PG at 1 
year versus baseline was associated with good 1-year LMCs (adjusted 
odds ratio 6.78, 95% confidence interval 1.19-38.74; p=0.032), independ-
ent of the baseline LMC status.
Conclusions: LMCs may evolve over time in medically treated sICAS 
patients, which may be partially driven by increased PG across the sICAS 
lesion.
Disclosure of interest: No
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ARTERIAL SPIN LABELLING (ASL) 
REPERFUSION INDEX IS ASSOCIATED 
WITH INFARCT GROWTH AND EARLY 
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variable was recanalisation, the mediating variable was FIV, and outcome 
variables were day 90 modified Rankin scale (mRS) and National Institute 
of Health Stroke Scale (NIHSS) change at 24 hours (numerically or ‘major 
change’ defined as decrease by 8 or to 0-1).
Results: In 75 cases meeting selection criteria, median NIHSS was 15 
(13-18), 56 achieved recanalisation, median FIV was 32ml (16.1-75.7) and 
38 cases had mRS 0-2 at day 90.
Recanalisation was a significant predictor of all outcome variables tested. 
Addition of FIV as a mediating variable resulted in recanalisation becoming 
non-significant for all variables except likelihood of mRS 0-2.
FIV was a significant mediator between recanalisation and all 4 outcomes. 
FIV accounts for 63%, 44%, 74% and 56% of the effect of recanalisation on 
likelihood of mRS 0-2, mRS change, major NIHSS change, and 24hr NIHSS 
respectively.
Conclusions: FIV is a significant mediator of the relationships between 
recanalisation and functional outcome or early neurological recovery. The 
degree of mediation was significantly higher in our study than previous 
literature.

Disclosure of interest: No
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Multi-omics and 3D-imaging reveal bone 
heterogeneity and unique calvaria cells in 
neuroinflammation

Ilgin Kolabas*1,2, Louis Kuemmerle3, Robert Perneczky4,  
Laura Bartos5, Farida Hellal1, Anna Kopczak2, Fabian Theis3, 
Martin Dichgans2, Matthias Brendel5, Ali Erturk1,2
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Research Center, München, Germany, 5Großhadern Clinic, Department of 
Nuclear Medicine, München, Germany

Background and aims: The meninges of the brain are an important 
component of neuroinflammatory response. Diverse immune cells move 
from the calvaria marrow into the dura mater via recently discovered 
skull-meninges connections (SMCs). However, how the calvaria bone 
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Vertebral Artery Foraminal Segment Doppler 
Sonography for the Detection of Vertebral and 
Basilar Artery Stenosis

Seung-Jae Lee*1, Tae Ick Chung2, Tae-Kyeong Lee1

1Soonchunhyang University Bucheon Hospital, Department of Neurology, 
Bucheon, South Korea, 2Gangneung Dong-In hospital, Department of 
Neurology, Gangneung, South Korea

Background and aims: The diagnostic value of vertebral artery forami-
nal segment (V2) sonography remains understudied. This study aims to 
estimate the predictive value of V2 Doppler for the detection of verte-
brobasilar steno-occlusion on the magnetic resonance angiography 
(MRA).
Methods: Three hundred sixty-four vertebral arteries were investigated. 
Abnormal Doppler spectra were categorized into high resistance flow 
(resistive index >0.9), low resistance flow (resistive index <0.5), increased 
flow velocity (peak systolic velocity ⩾ 137.5 cm/s), or no flow signal. On 
the MRA, stenosis and occlusion were defined as > 50 % narrowing and 
absent flow signal, respectively. Sensitivity, specificity, positive predictive 
value (PPV), and negative predictive value (NPV) were calculated.
Results: Sixty of 364 vertebral arteries (16.5%) had V2 Doppler abnor-
malities (high resistance flow 11.3%, no flow signal 3.8%, low resistance 
flow 1.4%) while 89 vertebrobasilar arteries (24.5%) had a steno-occlu-
sion. The Doppler abnormality predicted a vertebrobasilar stenosis with 
a sensitivity of 56.2% and a specificity of 96.4% (PPV 83.3%, NPV 87.2%). 
The sensitivity and specificity changed to 90.0% and 90.1% respectively 
with regard to the vertebrobasilar occlusion (PPV45.0%, NPV 99.0%). 
Hypoplastic vertebral artery (HVA, lumen dimeter ⩽ 2.7mm) more fre-
quently presented abnormal V2 Doppler spectra (mostly, high resistance 
flow) even when it was non-stenotic than normal-diameter vertebral 
artery (p<0.001). In addition, HVA was associated with vertebrobasilar 
stenosis (p<0.001).
Conclusions: Our data shows that the V2 sonography has a moderate 
predictive value for the detection of vertebrobasilar stenosis, and HVA is 
associated with abnormal Doppler as well as vertebrobasilar stenosis.
Disclosure of interest: No
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Infarct volume mediates majority of the effect of 
recanalisation on outcome

Ammad Mahmood*1, Mark Parsons2, Andrew Bivard3,  
Bruce Campbell3, /Christopher Levi/2, Stephen Davis3,  
Xuya Huang4, Keith Muir1

1University of Glasgow, School of Neuroscience and Psychology, Glasgow, 
United Kingdom, 2UNSW Sydney, Neurology, Sydney, Australia, 3University of 
Melbourne, Neurology, Parkville, Australia, 4Queen Elizabeth University 
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Background and aims: Early recanalisation improves outcome after 
acute ischaemic stroke (AIS). The extent that outcome is mediated by 
follow-up infarct volume (FIV) varies in literature. We explored the medi-
ating effect of FIV on the relationship between recanalisation and out-
come in patients with AIS receiving intravenous thrombolysis (IVT).
Methods: We selected M1 occlusion participants from two trials of IVT 
in AIS. FIV and recanalisation were assessed on 24-hour CT/MRI/CTA. 
Mediation analysis was performed using PROCESS on SPSS. The predictor 
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Results: Among eighteen articles included, most studies were conducted 
in Asia. Eight and one studies respectively focused on anterior- and pos-
terior-circulation lesions, and nine articles involved both circulations. In 
most studies, CT angiography was used as the source image, for CFD 
modeling with generic boundary conditions, rigid vessel wall and 
Newtonian fluid assumptions, in sICAD of 50-99% stenosis. Translesional 
changes in pressure and wall shear stress (WSS) were promising indica-
tors for stroke recurrence in sICAD. Focal WSS measures were associ-
ated with plaque rupture and lesion evolution. Some of these hemodynamic 
metrics were also associated with the collateral status, cerebral perfu-
sion, platelet function, and in-stent restenosis. Other hemodynamic 
parameters studied inlcuded flow velocity, vorticity and helicity.
Conclusions: CFD modeling has been increasingly used in investigating 
hemodynamics in sICAD, which has important clinical implications. 
However, no widely-accepted modeling methodology has been estab-
lished. Rigorous validations are required, to extend the application into 
clinical practice
Disclosure of interest: No
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ARTERIAL SPIN LABELLING (ASL) 
REPERFUSION INDEX PREDICTS EARLY 
NEUROLOGICAL RECOVERY AND GOOD 
FUNCTIONAL OUTCOME IN ACUTE 
ISCHAEMIC STROKE PATIENTS

Zanariah Mohd*1,2, Viveka Biswas1, Sam Neilson1, Keith Muir1

1University of Glasgow, School of Psychology and Neuroscience, Glasgow, 
United Kingdom, 2Universiti Teknologi MARA (UiTM), Faculty of Health 
Sciences, Puncak Alam, Malaysia

Background and aims: ASL allows quantification of cerebral blood 
flow (CBF) without contrast administration. We investigated reperfusion 
index using ASL-measured CBF in patients 48–72 hours after stroke 
onset.
Methods: Patients presenting <24h from stroke onset were included in 
a prospective, single centre observational study. Hypoperfusion volume 
(Tmax>6s) on baseline computed tomography perfusion (CTP) imaging 
was calculated using RAPID software. Follow-up 3T MRI undertaken at 
48-72h from admission included ASL. Reperfusion index was the differ-
ence between Tmax>6s and ASL hypoperfusion volume (CBF20%). 
Relationships between ASL reperfusion index, radiological outcomes, and 
follow-up National Institutes of Health Stroke Scale (NIHSS) were 
assessed using Spearman’s correlation. Regression analyses were per-
formed to determine independent predictors of radiological outcomes, 
early neurological recovery, and 90-day good functional outcome.
Results: We analysed data from 63 patients, mean age 67 ± 13 years and 
median baseline NIHSS 7 (IQR: 4 – 11). ASL was acquired at mean 59 ± 
23 hours after symptom onset. Median follow-up NIHSS was 3 (IQR: 1-8). 
Mean reperfusion index was 0.5 ± 0.2. Reperfusion index was significantly 
negative correlated with infarct growth (r = - 0.421, p < 0.001) and posi-
tively correlated with penumbra salvage (r = 0.297, p= 0.021). Regression 
analyses showed reperfusion index was a significant independent predic-
tor for early neurological improvement (OR 1.370, 95% CI 0.572 to 
16.721; p < 0.036) and 90-day good functional outcome (OR 49.817, 95% 
CI 3.097 – 801.435, p = 0.006).
Conclusions: ASL reperfusion index correlated with radiological out-
comes, early neurological improvement, and day 90 functional outcomes.
Disclosure of interest: No

marrow is different from the other bones and whether and how it con-
tributes to human diseases remain unknown.
Methods: We used single-cell RNA sequencing, mass spectrometry-
based proteomics, tissue clearing of mouse and human tissues as well as 
TSPO-positron-emission tomography imaging data of patients with vari-
ous neurological disorders (stroke, Alzheimer’s disease, Multiple sclerosis, 
4-repeat Tauopathy) to decipher molecular profile of the skull bone mar-
row in addition examining its involvement in human diseases.
Results: The calvaria harbors the most distinct molecular signature with 
hundreds of differentially expressed genes and proteins. Stroke induces 
skull-specific alterations including increased calvaria cell numbers in mice. 
Moreover, TSPO-positron-emission tomography imaging of stroke, multi-
ple sclerosis and neurodegenerative disease patients demonstrate dis-
ease-associated uptake patterns in the human skull, mirroring the 
underlying brain inflammation.
Conclusions: Our study indicates that the calvaria is more than a physi-
cal barrier, and its immune cells may present new ways to control brain 
pathologies.
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CEREBRAL HEMODYNAMICS BY 
COMPUTATIONAL FLUID DYNAMICS 
MODELING IN SYMPTOMATIC 
INTRACRANIAL ATHEROSCLEROTIC  
DISEASE AND THE CLINICAL RELEVANCE:  
A SYSTEMATIC REVIEW

Yu Liu*1, Shuang LI1, Xuan Tian1, Yuying Liu1, Haipeng Liu2, 
Thomas Leung1, Xinyi Leng1

1The Chinese University of Hong Kong, Department of Medicine and 
Therapeutics, Hong Kong, Hong Kong, 2Coventry University, Research Centre 
for Intelligent Healthcare, Coventry, United Kingdom

Background and aims: Computational fluid dynamics (CFD) has been 
introduced to investigations of hemodynamics and the clinical relevance in 
symptomatic intracranial atherosclerotic disease (sICAD) in recent years. 
We aimed to systematically review the characteristics and findings of CFD 
studies in sICAD.
Methods: Following the PRISMA and MOOSE statements, we searched 
PubMed and Embase up to December 2022, and screened for articles 
reporting the associations of hemodynamic parameters derived from 
CFD models with imaging markers and/or clinical outcomes in sICAD. 
Technical papers or case reports with no clinical association studies were 
excluded.
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Methods: Systematic literature review of articles reporting patients sub-
mitted to both CTA and DUS with CaW diagnosed by at least one of 
these methods. PUBMED and EMBASE were searched from inception to 
31/08/2022. Patients’ characteristics and CTA and DUS results were ana-
lyzed as well as the main categories of incorrect diagnosis by DUS. 
Sensitivity and agreement rate of DUS vs CTA were calculated.
Results: We included 27 articles (121 patients). DUS identified 94 
patients with CaW and CTA identified 116 patients with CaW. CaW was 
detected by DUS but not by CTA in 4.13% (5 patients). Sensitivity of DUS 
compared to CTA was 76.7% (95%CI 68.0-84.1%) and agreement rate 
was 73.6% (95%CI 64.8-81.2%). DUS misdiagnoses were most commonly 
reported as normal exam (44.4%), atherosclerosis (22.2%) and carotid 
dissection (7.4%).
Conclusions: Sensitivity and agreement rate of DUS compared to CTA 
were moderate. DUS remains useful as an ancillary test for AIS, and it can 
diagnose some CaW not recognized by CTA. Greater awareness of CaW 
and additional ultrasound protocols might enhance CaW diagnosis 
through DUS.
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Vertebrobasilar recording of right-to-left shunt: 
a prospective study in patients with cryptogenic 
stroke

Beatriz Martínez García*1, Sebastian García Madrona1,  
Juan Luis Chico García1, Daniel Pérez1, Ana Llanes1,  
Patricia Garay1, Consuelo Matute Lozano1, Alicia De Felipe1, 
Rocio Vera1, Antonio Cruz Culebras1, Jaime Masjuan1

1Ramón y Cajal Hospital, Neurology, Madrid, Spain

Background and aims: Right-to-left shunt (RLS) represents an impor-
tant cause of cryptogenic stroke (CS). Transcranial Doppler (TCD) with 
an agitated saline bubble study is a highly sensitive modality for RLS diag-
nosis with a transtemporal approach (TCD-TT). However, a minority of 
patients has insufficient temporal windows. Our aim was to evaluate the 
accuracy of transoccipital TCD (TCD-TO) for RLS diagnosis.
Methods: Prospective, single-centre, observational study including 
patients with CS or transient ischemic attack (TIA) who were included in 
a standard protocol for RLS diagnosis between January 2022 and January 
2023. We compared TCD-TT and TCD-TO approaches. We also evalu-
ated the concordance of RLS grade between TCD-TO and transesopha-
geal echocardiogram (TEE) through kappa index.
Results: Eighteen patients were included (66.7% men, median age: 49 
years old, IQR: 43-53,75). The most frequent diagnosis was hemispheric 
stroke (55.6%). RLS was found in ten patients (55.6%) after the Valsalva 
maneuver with TCD-TT, and nine with TCD-TO (50%). Sensitivity and 
specifity of TCD-TO reached 90% and 100% respectively, whereas posi-
tive predictive value was 89% and negative predictive value was 79%. 
Moreover, the concordance of RLS grade between TCD-TT and TCD-TO 
was 0.76 (p<0.001).
All nine positive-RLS screened by TCD-TO were confirmed by TEE, with 
medium or large RLS. Only one patient with negative screening for RLS 
underwent TEE, where a small RLS was shown. The concordance between 
TCD-TO and TEE was 0.688 (p<0.004).
Conclusions: TCD-TO is a sensitive and specific test for RLS diagnosis, with 
a substantial concordance with TEE, especially for medium and large RLS.
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Doppler ultrasound in the diagnostics of the 
disease of small cerebral vessels

Marina Vikarenko*1, Denis Khramtsov2

1Expert Health Center, Neurology, Odesa, Ukraine, 2Petro Mohyla Black Sea 
National University, Therapeutic Disciplines, Myckolaiv, Ukraine

Background and aims: Disease of the small cerebral vessels (DSV) of 
the brain causes 25% of strokes and contributes to 45% of dementia 
cases. The prevalence of the disease increases with age, affecting approxi-
mately 5% of people in their 50s to nearly 100% of people over 90.
The purpose of the study was to evaluate the diagnostic value of Doppler 
ultrasound examination in the disease of small cerebral vessels
Methods: The study was conducted in 2020-2021. 38 patients aged 
65-78 years with SVD verified by means of neuroimaging (MRI 1.5 T) were 
examined. In addition, a Doppler study of cerebral vessels was performed 
using a Toshiba Aplio 500 device ( Japan). As a control, 30 people of the 
same age without signs of SVD were examined. Statistical processing was 
carried out by methods of dispersion and correlation analysis using 
Statistica 14.0 software (TIBCO, USA).
Results: All patients with SVD showed an increase in Gosling’s index 
up to 1.15±0.03, and the value of the index was correlated with the 
Fazekas score (r=0.68) and age (r=0.71). In the control group, the index 
values averaged 0.79±0.03 (p<0.001). Thus, for patients with normal 
values of the index, the probability of manifested disease of small vessels 
is low.
When assessing the diagnostic value of the method, it was determined 
that its sensitivity is 0.96, and specificity is 0.85 ( J=0.81).
Conclusions: Doppler imaging of brain vessels has a high diagnostic 
value for detecting small vessel disease and can be used to select candi-
dates for MRI neuroimaging.
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Sensitivity and agreement rate of Doppler 
Ultrasound compared to CT angiography for 
Carotid Web diagnosis: systematic review

Miguel Serôdio*1, Maria Fátima Soares2, Tiago Muxagata2, 
Vanessa Almeida2, Ana Catarina Fonseca2,3,4

1Department of Neurology, Hospital Egas Moniz, Centro Hospitalar Lisboa 
Ocidental, Lisboa, Portugal, 2Cerebral Hemodynamics Laboratory, Department 
of Neurology, Hospital de Santa Maria, Centro Hospitalar e Universitário 
Lisboa Norte, Lisboa, Portugal, 3Centro de Estudos Egas Moniz, Faculdade de 
Medicina, Universidade de Lisboa, Lisboa, Portugal, 4Instituto de Medicina 
Molecular João Lobo Antunes, Lisboa, Portugal

Background and aims: Carotid webs (CaW) are shelf-like non-athero-
sclerotic lesions of the internal carotid arteries. CaW prevalence is as 
high as 37% in patients with cryptogenic ischemic stroke and it is fre-
quently reported as a cause of recurrent stroke. Prompt recognition and 
treatment of CaW is therefore important. Several studies suggest that 
DSA and CTA might be better to diagnose CaW than Doppler ultrasound 
(DUS), but the best diagnostic method remains to be defined.
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Little is known about baseline clinical and ‘brain frailty’ in patients under-
going thrombectomy.
Methods: Consecutive patients who underwent thrombectomy at 
University Hospitals Birmingham NHS Foundation Trust, UK from 
November 2020 to December 2021 were included. Modified Rankin Scale 
(mRS) was recorded pre-thrombectomy. Clinical frailty was measured 
retrospectively using the Clinical Frailty Score (CFS) from 1 ‘very fit’ to 9 
‘terminally ill’. Markers of ‘brain frailty’ (leukoaraiosis, cerebral atrophy 
and old vascular lesion) were measured on baseline CT brain imaging 
blinded to clinical information (maximum score 3). Data are n (%), mean 
(standard deviation), median [interquartile range], Spearman’s correlation 
co-efficient with 2-sided p-values.
Results: 100 patients were included; mean age 64 (16.3) years, 41% 
female, 84% baseline mRS 0, 12% mRS 1, 3% mRS 2, 1% mRS 3. Median 
CFS 3 [1, 4] and ‘brain frailty’ score 1 [0, 2]. In those with mRS 0, CFS 
ranged 1-5 (‘very fit’ to ‘mild frailty’) and ‘brain frailty’ score 0-3. ‘Brain 
frailty’ score was weakly positively correlated with baseline mRS (r=0.315, 
p=0.001). Correlations between mRS and CFS, and ‘brain frailty’ and CFS 
were non-significant.
Conclusions: In patients undergoing thrombectomy who are independ-
ent at baseline according to mRS, there is wide variation in CFS and ‘brain 
frailty’ scores. Further research is needed to establish whether prospec-
tive recording of clinical and ‘brain frailty’ is useful in decision-making for 
clinicians prior to thrombectomy.
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Geometry at terminal internal carotid artery 
bifurcation associated with middle cerebral artery 
plaque ulceration: a three-dimensional rotational 
angiography study

Xinyi Leng*1, Bonaventure Ip1, Sze Ho MA1, Ka Yan Karen MA1, 
Hing Lung Ip1, Sin Ying Fan1, Yin Yan Anne Chan1,  
Wing Chi, Lisa Au1, Yannie, Oi Yan Soo1, Alexander Lau1, 
Howan Leung1, Vincent Ct Mok1, Simon Yu2, Thomas Leung1

1The Chinese University of Hong Kong, Department of Medicine and 
Therapeutics, Hong Kong, China, 2The Chinese University of Hong Kong, 
Department of Imaging & Interventional Radiology, Hong Kong, China

Background and aims: The geometric features at terminal internal carotid 
artery (ICA) bifurcation may affect initiation and development of atheroscle-
rosis in middle cerebral artery (MCA). We aimed to investigate the associa-
tion between ICA bifurcation geometry and MCA plaque ulceration.
Methods: In a prospective, cross-sectional study, patients with sympto-
matic, high-grade (60-99%), atherosclerotic MCA-M1 stenosis confirmed 
in three-dimensional rotational angiography (3DRA) were recruited. We 
classified the MCA-M1 plaques as smooth, irregular and ulcerative by the 
surface contour, and assessed the geometric features at terminal ICA 
bifurcation in 3DRA. We compared patients’ characteristics and ICA 
bifurcation geometry between those with different plaque types in all 
patients, and in those with proximal MCA-M1 plaque (within 10mm of the 
ICA bifurcation) as sensitivity analysis.
Results: Among 164 patients (median age 60 years; 64.6% males) with 
symptomatic MCA-M1 stenosis, 53 (32.3%), 89 (54.3%) and 22 (13.4%) 
respectively had smooth, irregular and ulcerative plaques, with a median 
stenosis of 77%. Patients’ characteristics were similar between those with 
different plaque types. Yet, there were smaller MCA/anterior cerebral 
artery (ACA) area ratio (medians 1.39 versus 1.72; p=0.007), MCA/ICA 
area ratio (0.55 versus 0.68; p=0.065), and a smaller MCA-ACA angle 
(101.4 versus 112.4 º; p=0.032) in those with an ulcerative MCA plaque 
than otherwise. There were similar findings in the 137 patients with prox-
imal MCA-M1 plaque (p<0.05 for these three geometric metrics).
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ASSOCIATIONS OF RETINAL 
MICROVASCULATURE AND BRAIN 
PHENOTYPES IN PATIENTS WITH SLEEP 
APNOEA SYNDROME

Ylenia Giarratano*1, Stewart Wiseman2, Elizabeth Hill2,3,  
Tom Macgillivray2, Miguel Oscar Bernabeu1,4, Joanna Wardlaw2

1The University of Edinburgh, Usher Institute, Centre for Medical Informatics, 
Edinburgh, United Kingdom, 2The University of Edinburgh, Centre for Clinical 
Brain Sciences, Edinburgh, United Kingdom, 3University of Oxford, Nuffield 
Department of Clinical Neurosciences, Oxford, United Kingdom, 4The 
University of Edinburgh, Bayes Centre, Edinburgh, United Kingdom

Background and aims: Individuals suffering from obstructive sleep 
apnoea (OSA) are at higher risk of developing small vessel disease (SVD), 
a major cause of stroke worldwide. Here, we investigate associations 
between retinal vascular phenotypes and SVD features such as white mat-
ter hyperintensities (WMH) and perivascular spaces (PVS), and brain 
microvascular reactivity.
Methods: Retinal Optical Coherence Tomography (OCT) and OCT-
Angiography images were obtained from 40 patients clinically diagnosed 
with moderate/severe OSA pre-treatment. WMH, Fazekas score, brain 
atrophy scores, and PVS (basal ganglia (BG), centrum semiovale (CSO)) 
and cerebrovascular reactivity to 6%CO2 were assessed using brain MRI. 
Retinal phenotypes (vessel density in parafoveal and foveal regions, vessel 
radius and tortuosity of large vessels and capillaries, branching points, 
foveal avascular zone area, and retinal nerve fiber layer RNFL thickness) 
were calculated by using a previously published framework for OCTA 
analysis consisting in image binarization, skeletonization, and modeling of 
the vasculature as a network. Associations were investigated using a gen-
eralized estimating equation model adjusted for sex, age, systolic BP, dia-
betes status, BMI, and image quality index.
Results: We found associations between: large vessel radius and PVS 
count in the BG (standardized β=0.06, p=0.04); large vessel tortuosity 
and multiple PVS phenotypes in the CSO (e.g., average width, β=0.13, 
p=0.04); parafoveal and foveal vessel density and most of PVS variables 
(p<0.05); and RNFL thickness and deep brain atrophy (β=-0.20, 
p<0.01). Cerebrovascular reactivity was associated (β=0.21, p=0.05) 
with capillary radius.
Conclusions: These results provide further evidence that SVD features 
and vascular dysfunction reflect underlying microvascular morphological 
change.
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Clinical and Brain frailty in Independent Patients 
Undergoing Mechanical Thrombectomy

Shauni Chong Mei Kuan1, Molly Dodd1, Adam Botkai2,  
Lauren White3, Don Sims1, Jason Appleton*1,4

1University Hospitals Birmingham NHS Foundation Trust, Stroke, Birmingham, 
United Kingdom, 2University of Birmingham, Medical School, Birmingham, 
United Kingdom, 3Worcester Royal Hospital, Stroke, Worcester, United 
Kingdom, 4Nottingham University Hospitals NHS Trust, Stroke, Nottingham, 
United Kingdom

Background and aims: Baseline imaging markers of ‘brain frailty’ are 
independently associated with worse clinical outcomes after acute stroke. 
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Preto Medical School, Ribeirão Preto, SP, Brazil, 4University Hospital Bonn, 
Division of Vascular Neurology, Department of Neurology, Bonn, Germany, 
5German Center for Neurodegenerative Diseases (DZNE), Bonn, Bonn, 
Germany, 6Institute of Cognitive Neurology and Dementia Research, (IKND), 
Magdeburg, Germany, 7Institute of Cognitive Neuroscience, Institute of 
Cognitive Neuroscience, London, United Kingdom, 8Otto-von-Guericke 
University, Department of Neurology, Magdeburg, Germany

Background and aims: Transient global amnesia(TGA) is characterized 
by sudden and short-lasting amnesia. The hippocampus is involved in its 
pathophysiology, which manifests through the presence of hippocampal 
diffusion-weighted-imaging (DWI) signal restriction. Diminished perfusion 
and ischemic lesions have been proposed as possible underlying patho-
physiological mechanisms, but the etiology of TGA remains unclear. A 
recent 7 Tesla(T) MRI study showed that arterial hippocampal supply 
originating from both the anterior choroidal artery(AchA) and the poste-
rior cerebral artery(PCA) (double-supply) correlates with higher vascular 
reserve and cognition. We investigated whether a single-hippocampal-
supply(PCA only) represents a risk-factor for TGA.
Methods: A 7T time-of-flight(ToF) angiography(0.28-0.4 mm, isotropic 
resolution) and T1-weighted and DWI MRI were performed in 23 TGA 
patients(mean[SD] age: 62.0[7.2] years, 30%F) recruited through the 
University Clinic of Bonn and in 27 healthy elderly controls(71.1[8.1] 
years, 52%F) from the DZNE Magdeburg. A hippocampal mask was cre-
ated using FreeSurfer and adopted as an anatomical landmark to analyze 
7T-ToF data. The hippocampal vascularization of each hemisphere was 
classified using MeVisLab and logistic regression was performed, setting 
TGA-diagnosis as dependent variable and presence of one single-hip-
pocampal-supply, age, and sex as predictors. Furthermore, hippocampal 
DWI lesions were assessed.
Results: 52% healthy controls and 51% TGA patients showed a single-
hippocampal-supply in at least one hemisphere, which had no significant 
effect in the logistic regression analysis. 11 hemispheres displayed a DWI-
hippocampal-lesion(7/22 TGA patients; 4 bilateral lesions). Only 4/11(34%) 
of these hemispheres corresponded to a single-hippocampal-supply.
Conclusions: These results suggest that arterial hippocampal supply is 
not a significant risk-factor for TGA.
Disclosure of interest: No
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IMPACT OF THE IMPLEMENTATION OF 
FOCUSED CARDIAC ULTRASOUND IN A 
STROKE UNIT

Maria Luisa Ruiz Franco1, Rodrigo José Milán Pinilla1,  
Laura Amaya-Pascasio1, Antonio Arjona1, Marina Blanco-Ruiz1, 
Eva Guevara Sánchez1, Manuel Payán Ortiz1,  
Patricia Martínez Sánchez*1

1Torrecárdenas University Hospital, Neurology, Stroke Unit, Almería, Spain

Background and aims: Focused cardiac ultrasound (FCU) is a screen-
ing test for embolic heart diseases that can be performed by neurologists 
to reduce in-hospital stays. In the second quarter of 2020, FCU was intro-
duced in our Neurosonology Laboratory. It is routinely performed 
depending on the availability of the accredited neurosonologist. Our 
objective is to analyze the impact of this FCU in the reduction of the 
length of hospital stay (LOS).
Methods: Observational retrospective study including stroke patients, 
admitted in our center for two years period (2020-2021), who needed an 

Conclusions: Geometry at the terminal ICA bifurcation may play a role 
in MCA plaque ulceration. Rheological studies may reveal the possible 
hemodynamic mechanisms.
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DIAGNOSTIC ACCURACY OF MR CAROTID 
PLAQUE IMAGING COMPARED TO 
HISTOPATHOLOGY IN SYMPTOMATIC 
CAROTID ARTERY STENOSIS

Akash J*1, Anoop A2, Deepthi AN3, Sapna E. Sreedharan1,  
Jissa Vt4, Pn Sylaja1

1Sree Chitra Tirunal Institute for Medical Sciences & Technology, 
Comprehensive Stroke Care Program, Department of Neurology, 
Thiruvananthapuram, India, 2Sree Chitra Tirunal Institute for Medical Sciences 
& Technology, Department of Imaging Science and Interventional Radiology, 
Thiruvananthapuram, India, 3Sree Chitra Tirunal Institute for Medical Sciences 
& Technology, Department of Pathology, Thiruvananthapuram, India, 4Sree 
Chitra Tirunal Institute for Medical Sciences & Technology, Achutha Menon 
Centre for Health Science Studies, Thiruvananthapuram, India

Background and aims: The MR carotid plaque imaging using 3T MRI 
can identify the high-risk plaques and help in deciding on need of carotid 
intervention and may predict periprocedural ischemic events. We evalu-
ated the diagnostic accuracy of MR carotid plaque imaging in identifying 
the plaque vulnerability and compared with histopathological findings in 
patients with symptomatic carotid stenosis.
Methods: Forty five consecutive patients with moderate to severe ste-
nosis who underwent carotid endarterectomy (CEA) and had 3T MRI 
plaque imaging with multi-sequence protocol (T1, T2, Time of flight, 
Diffusion, Proton density weighted and T1-postcontrast) were analyzed. 
Images were reviewed by neuroradiologist who is blinded to histopatho-
logical data. The high-risk plaque characteristics such as lipid rich necrotic 
core (LRNC), intraplaque hemorrhage (IPH), thin fibrous cap and ulcera-
tion were assessed and compared with histopathological findings as per 
American heart association (AHA) classification.
Results: The mean age was 65±7.7 years (males 84.4%) and the mean 
duration of CEA from recent event was 57 days (57± 4 days). A signifi-
cant congruence between MR Plaque imaging and histopathology was 
noted for IPH (sensitivity- 91%, specificity- 86%, k=0.77, p=<0.001), 
LRNC (sensitivity- 91%, specificity- 90%, k=0.67, p=<0.001), and ulcera-
tion (sensitivity- 90%, specificity- 74%, k=0.56, p=<0.001). The overall 
sensitivity and specificity in discriminating high risk plaque characteristics 
with MRimaging was 92.3% and 84.2% respectively (k- 0.57, p-<0.001).
Conclusions: The MR plaque imaging is capable of identifying the unsta-
ble plaque characteristics with high accuracy. This may have implication in 
selection for carotid revascularization in patients with asymptomatic 
carotid stenosis.
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THE TYPE OF ARTERIAL HIPPOCAMPAL 
SUPPLY, ASSESSED AT 7T MRI, IS NOT A RISK-
FACTOR FOR TRANSIENT GLOBAL AMNESIA

Valentina Perosa*1,2, Maria Clara Zanon Zotin1,3,  
Christine Kindler4,5, Felix J Bode4,5, Renat Yakupov2,  
Emrah Düzel2,6,7, Stefanie Schreiber2,8, Anand Viswanathan1, 
Gabor Petzold4,5
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Background and aims: The presence of hyperdense lesions in 24-hour 
control CT after mechanical thrombectomy (MT) have been attributed to 
cerebral hemorrhage (CH) or contrast extravasation (CE) without clear 
criteria to differentiate between them. Transcranial ultrasound (TU) has a 
high reliability to detect cerebral hemorrhages. In the second part of the 
study we aim to assess if TU performed in the first 24 hours allows to 
differentiate between CH and CE.
Methods: Prospective unicentric study of diagnostic test validation with 
blind reviewers. Developed from 2018 to 2022 in a stroke center. Patients 
suffering from acute ischemic stroke, treated with MT with presence in 
control CT of hyperdense lesions in the MCA area suitable for TU study 
(basal ganglia). TU was compared with cranial MRI (SWI and T2*-GRE 
sequences included) or a second CT within 72 hours.
Results: 36 patients (7,2%) of the 497 treated with MT presented CT 
hyperdense lesions. TU was performed in 34 (94,4%) and 31 (86,1%) pre-
sented an optimal acoustic window. The presence of underlying CH was 
demonstrated by MRI or second CT in all cases. TU showed hyperecho-
genic lesions in 30 (96’7%) patients (sensitivity for TU 96,7%, PPV 100%; 
specificity and PNV not valuable). Correlations of major and minor diam-
eters of lesion between basal CT and TU were R 0,80 and 0,74. 
Correlations between MRi (SW) and TU were R 0,77 and 0,92.
Conclusions: Transcranial ultrasound showed high reliability to detect 
and delimit the hyperdense lesion in basal CT which correspond to hem-
orrhagic transformation.
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Robot-assisted transcranial Doppler versus 
transthoracic echocardiography for right to left 
shunt detection: “Real World” First-Look

Mark Rubin1, Ira Chang*2, Michael Waters3, Ruchir Shah4, 
Thomas Devlin4, Andrei V Alexandrov5

1Edward Hines, Jr. Veterans Affairs Medical Center, Department of Neurology, 
Hines, United States, 2Swedish Medical Center, Department of Neurology, 
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Background and aims: A device trial of robot-assisted TCD (raTCD) 
vs transthoracic echocardiography (TTE) for right to left shunt (RLS) 
detection (BUBL, NCT04604015) was completed, in which raTCD 
detected all and large RLS at approximately 3 times the rate of TTE. It is 
unknown if these results are generalizable to routine practice.
Methods: We conducted a multi-site retrospective review of prospec-
tively collected “real world” clinical data of raTCD for RLS diagnosis. All 
patients who underwent raTCD were included. These results were com-
pared to the results of BUBL with descriptive statistics and 2-sample pro-
portion tests.
Results: There were 350 patients who underwent clinical raTCD across 
three participating sites. The mean age was 56 ± 13 years compared to 
59 ± 14 years in BUBL (p = 0.03, 95% CI 0.20-5.49). Both cohorts were 
46% female. The clinical population had any RLS on raTCD in 54% 
(189/350) compared to 64% in BUBL (p= 0.14, 95% CI -0.02-0.18). Large 
RLS was detected in 26% (91/350) of the clinical population as compared 
to 27% in BUBL (p = 0.89, 95% CI -0.08-0.11). The “no window” rate in 

ultrasonographic cardiac study for the aetiological diagnosis of stroke. 
Variables: demographic data, vascular risk factors, stroke subtype, diagno-
sis tests, LOS, transthoracic echocardiography findings (TTE) and FCU 
findings. Two groups were compared: patients with FCU (FCU-group) 
and without FCU (no-FCU-group).
Results: Out of 808 patients with cerebral infarction, 318 were selected 
with FCU and/or TTE during admission, 207 in FCU-group and 111 in 
no-FCU-group. 60.4% were males, mean age was 68.44 (SD 13.3) years 
and 46.4% had an NIHSS>=5 on admission. Median (IQR) LOS was 7 (4) 
days in FCU-group vs. 8 (5) in no-FCU group (P=0.002).
Conclusions: The implementation of FCU in a Stroke Unit reduces  
the LOS.
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THE USE OF ELECTROPHYSIOLOGY IN 
POSTERIOR CIRCULATION STROKES
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Background and aims: Electrophysiological methods can be used as 
additional testing to imaging for verification of small ischemic lesion in 
vertebrobasilar area. Main goal of our study is to compare motor evoked 
potentials (MEP) and blink reflex (BR) abnormities with magnetic reso-
nance imaging (MR) in posterior circulation stroke patients.
Methods: Our group includes 38 patients aged 30-88 (median 67 years) - 
75.4% of men and 24.6% of women - with a clinically diagnosed posterior 
circulation stroke (normal acute CTA findings, DWI MR posterior circula-
tion stroke verification). Within 7 days of the start of the event, electro-
physiological testing of MEP (upper limbs) and blink reflex (BR) were 
performed. Following variables were statistically correlated: MR localization, 
MR side BR normal/abnormal, MEP side, MEP normal/abnormal. All patients 
without DWI MR acute ischemic lesion were excluded from the study.
Results: Variable MR localization of ischemia can be distinguished by BR, 
especially in medulla oblongata localization (p = 0.00563), but variable 
MR side is independent to BR. Variable MR localization of ischemia can be 
distinguished by MEPs, especially in pontomesencephalic and cerebellar 
regions (p = 0.0442).
Conclusions: Motor evoked potentials and blink reflex can be used as 
additional testing in the brainstem strokes diagnosis. The advantage is the 
simplicity of the examination especially in case of unavailability of mag-
netic resonance examination.
Disclosure of interest: No
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EVALUATION OF THE NATURE OF 
HYPERDENSITY ON CRANIAL CT AFTER 
THROMBECTOMY (II). USEFULNESS OF 
TRANSCRANIAL ULTRASOUND
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volumes were independently associated with CA severity (acOR 1.34 
[1.16-1.56]).
Conclusions: CA was prevalent in almost half of all admitted patients 
and in almost two-third of patients with IAC. A larger IAC burden was 
independently associated with a higher severity of CA.
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IMAGING – NON ACUTE INCLUDING 
NEUROSONOLOGY

2527

Rim sign on CTA as marker for IPH on MRI: 
making stroke prediction easier

Dianne van Dam-Nolen*1,2, Eline Kooi3, Jeruen Hendrikse4, 
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Rotterdam, Neurology, Rotterdam, Netherlands, 3CARIM School for 
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Background and aims: IPH has become an important risk indicator for 
stroke recurrence in patients with carotid stenosis. Although IPH can 
easily be assessed using standard-MRI, carotid MRI in the (sub)acute clini-
cal phase is cumbersome. Since CTA is widely implemented, investigation 
of which CTA markers could be indicators of IPH is relevant because it 
can simplify identification of patients at high-risk for recurrent stroke. Yet, 
there are no well-performing markers.
Methods: This study is based on the Plaque-At-RISK-study including 
patients with recent symptomatic <70% carotid stenosis from whom 
blood and carotid CTA+MRI were available. At the symptomatic side, we 
assessed presence of a rim sign on CTA (definition: adventitial calcification 
<2mm with adjacent soft plaque ⩾2mm in thickness) and IPH presence 
on T1-weighted-MRI (definition: hyperintense signal in the plaque). We 
determined the sensitivity, specificity, and association between the two 
markers.

the clinical population was 5% (18/350), compared to 7% in BUBL (p = 
0.39, 95% CI -0.03-0.08).
Conclusions: The same raTCD device that was safe and 3 times more 
likely to diagnose RLS than TTE in the BUBL trial detected all and large 
RLS in clinical practice at a rate similar to that demonstrated in BUBL.
Disclosure of interest: Yes
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Intracranial Artery Calcification is Associated with 
Cerebral Atrophy in Ischemic Cerebrovascular 
Disease – Erasmus Stroke Study
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4KU Leuven, Department of Cardiovascular Sciences, Bruxelles, Belgium, 
5Harvard T.H. Chan School of Public Health, Department of Epidemiology, 
Boston, United States

Background and aims: Imaging performed during acute stroke workup 
often provides a trove of information on overall cerebral health. Aspects 
such as intracranial artery calcification (IAC) and cerebral atrophy (CA), 
both considered important factors in post-stroke cognitive decline, are 
easily identifiable on these images. However, their coexistence at the time 
of stroke has not been quantified previously.
Methods: Between December 2005 and October 2010, 1137 patients 
(mean age 62.7 (SD ±14.0) years, 46.9% female, 61.2% ischemic stroke 
and 38.8% TIA) were recruited. Non-contrast CT and CT-angiography 
were conducted as part of the routine stroke workup. CTA images were 
assessed for presence and volume (in mm³) of arterial calcifications in the 
intracranial carotid and vertebrobasilar arteries, whereas non-contrast 
images were assessed for presence and severity of CA. We investigated 
the association of IAC with presence and severity of CA using binominal 
and ordinal logistic regression models, adjusting for age, sex, ethnicity and 
cardiovascular risk factors.
Results: CA was prevalent in 546 (48.0%) patients. Furthermore, CA 
was prevalent in 428 (62.3%) of 687 (60.4%) patients with IAC. After full 
adjustment, prevalent IAC remained associated with prevalent CA 
(adjusted Odds Ratio: 1.60 (95% CI [1.15-2.23])) and CA severity 
(adjusted cumulative Odds Ratio (acOR): 1.56, [1.15-2.16]). Larger IAC 
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QUANITATIVE VESTIBULAR TESTS CAN 
ACCURATELY SEPARATE POSTERIOR 
CIRCULATION STROKE AND VESTIBULAR 
NEURITIS

Benjamin Nham*1,2, Chao Wang1,3, Nicole Reid3,  
Belinda Kwok1, Deborah Black4, Andrew Bradshaw3,  
G. Michael Halmagyi3, Miriam Welgampola1,3
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Background and aims: Clinical assessment of the acutely vertiginous 
patient presenting to emergency-department is superior to neuroimaging 
in separating posterior-circulation stroke (PCS) and vestibular-neuritis 
(VN) but remains challenging for the clinician. However, clinical bedside 
head-impulse-nystagmus-and-test-of-skew (HINTS) test is not perfect in 
achieving this. This study sought to assess whether quantitative vestibu-
lar-tests could help separate PCS and V
Methods: Patients were prospectively recruited from the emergency-
department within 72 hours of presentation. Video-nystagmography 
(VNG), three-dimensional video head-impulses testing (vHIT), vestibular-
evoked myogenic potentials (VEMPs) and subjective visual-horizontal 
(SVH) were performed.
Results: There were 128 PCS and 134 VN patients. Common stroke-
territories were: posterior-inferior-cerebellar-artery, basilar-perforators, 
multi-territory and anterior-inferior-cerebellar-artery (41.4%, 21.1%, 
14.1%, 7.8%). Most VN and stroke patients presented with acute vestibu-
lar syndrome (96.6%, 61.7%).
In PCS, absent-nystagmus (53.9%), horizontal (32%) or vertical/torsional 
(14.1%) nystagmus was recorded whilst in VN, horizontal (98.5%) or ver-
tical/torsional spontaneous-nystagmus (1.5%) was recorded. Ipsilesional 
horizontal-canal (HC) vHIT-gain was lower in VN than in stroke 
(0.47±0.24, 0.92±0.20, p<0.001). Ipsilesional SVH deviation >2.5○ 
occurred more often in VN than in PCS (97.6% and 24.3%, p<0.01). 

Results: We included 148 patients (107 men, mean age 68±8years). Of 
the 60 patients with IPH on MRI, 29 had a rim sign on CTA. Of the 41 
patients with a rim sign, 29 had IPH. This yields a sensitivity of 48% and 
specificity of 86% for a positive rim sign as marker for presence of IPH. 
Positive rim sign was highly correlated to IPH(OR=5.9,95%CI:2.7-13.5, 
P<0.001).
Conclusions: A rim sign on CTA has a good specificity as marker for IPH 
presence on MRI, which means a good performance to prove presence of 
IPH. So, a rim sign on CTA is potentially useful to identify IPH and thereby 
improve stroke prediction.
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INTERNAL AND CORTICAL BORDERZONE 
INFARCTS IN SYMPTOMATIC INTRACRANIAL 
ATHEROSCLEROTIC STENOSIS: DIFFERENT 
HEMODYNAMIC IMPAIRMENT AND RISKS OF 
RECURRENT STROKE

Shuang Li*1, Xueyan Feng2, Bonaventure Ym Ip1, Hing Lung Ip1, 
Jill Abrigo3, Linfang Lan4, Haipeng Liu5, Xuan Tian1, Yuying Liu1, 
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Background and aims: Different pathogenesis may lie behind internal 
(IBZ) and cortical borderzone (CBZ) infarcts attributed to intracranial 
atherosclerotic stenosis (ICAS). We aimed to explore differences in the 
clinical and imaging features and risks of recurrent stroke in those with 
IBZ and CBZ infarcts due to ICAS.
Methods: Patients with acute borderzone infarcts due to 50-99% steno-
sis of M1 middle cerebral artery were recruited in this cohort study. 
Presence of IBZ or CBZ infarcts in diffusion-weighted imaging was 
recorded, which was also classified as isolated IBZ, isolated CBZ and 
IBZ+CBZ infarcts. CTA-based computational fluid dynamics models 
were constructed to calculate translesional pressure ratio (PR = post-
stenotic pressure/pre-stenotic pressure) of ICAS lesions. Recurrent 
same-territory ischemic strokes within 3 months despite optimal medical 
treatment were recorded.
Results: Among 84 patients (median age 62 years; 59 (70.2%) males), 37, 
31 and 16 had isolated IBZ, isolated CBZ and IBZ+CBZ infarcts, respec-
tively. PR⩽median (OR=3.13, 95%CI 1.20-8.19; p=0.020) were associated 
with IBZ infarcts, while small cortical infarcts (OR=3.85, 1.50-9.92; p=0.005) 
were associated with CBZ infarcts. In 68 patients with isolated IBZ or CBZ 
infarcts, PR ⩽median was associated with isolated IBZ infarcts (OR=4.00, 
1.12-14.26; p=0.033); more patients with isolated IBZ infarcts had recur-
rent same-territory ischemic stroke within 3 months than those with iso-
lated CBZ infarcts (17.9% versus 0.0%; log-rank p=0.022).
Conclusions: In borderzone infarcts due to ICAS,IBZ infarcts may be 
more closely associated with hemodynamic impairment, which may also 
associate with a higher risk of recurrent stroke in 3 months.
Disclosure of interest: No
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Evaluation of Adhesive Cardiac Rhythm 
Monitors for Investigation of Embolic Stroke of 
Undetermined Source (ESUS)
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Valley Hospital, Ageing and Health, Dartford, United Kingdom

Background and aims: Atrial fibrillation (AF) is a well-known aetiology 
of embolic stroke and is difficult to identify due to its paroxysmal nature. 
Optimum duration and modality of cardiac rhythm monitoring to detect 
AF in patients following possible embolic stroke or transient ischaemic 
attack (TIA) is unclear. Within our stroke service, we trialled a new car-
diac monitoring pathway using AI-led patch technology (Zio XT) in 
patients following embolic stroke or TIA. We compared this with the 
previous pathway using traditional Holter monitoring.
Methods: Retrospective comparison of 2 consecutive patient cohorts 
referred for ambulatory monitoring with either Zio (14-day continuous 
monitoring) or Holter (24hr or 7-day) following recent diagnosis of ESUS 
or recurrent TIA. 100 patients in each group.
Results: AF detected in 8.16% of the Zio group vs 1.79% in the Holter 
group. All patients were subsequently anticoagulated. A separate clinic 
appointment for monitor fitting was required in 9% of the Zio group vs 
98.2% and 100% in the Holter group for 24-hour and 7-day recordings 
respectively. Waiting time (median) from referral to result was 14 days in 
Zio group vs 107 days for Holter group. Additional monitoring was 
requested in 7.14% of Zio group vs 25% of Holter group.
Conclusions: Zio resulted in significantly higher detection of AF. Time 
from referral to diagnosis and subsequent anticoagulation was also signifi-
cantly reduced. It also reduced requirement for repeat monitoring due to 
inconclusive results. Overall, use of Zio has patient and system benefits 
compared with traditional Holter monitoring in patients with ESUS.
Disclosure of interest: No
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PREVALENCE OF NON-CONTRAST CT 
ABNORMALITIES IN ADULTS WITH 
REVERSIBLE CEREBRAL VASOCONSTRICTION 
SYNDROME: A SYSTEMATIC REVIEW AND 
META-ANALYSIS
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Background and aims: Reversible cerebral vasoconstriction syndrome 
(RCVS) is characterized by recurrent thunderclap headaches and vasocon-
striction of cerebral arteries on neuroimaging that resolve within 3 
months. Abnormalities on initial non-contrast CT (NCCT) such as 
ischemic strokes, intracerebral hemorrhage (ICH) and subarachnoid 

Abnormal bone-conducted ocular-VEMP (oVEMP) asymmetry-ratio was 
more common in VN than PCS (50% and 14.4%, p<0.01)
Using the ten best discriminators (VNG, vHIT, SVH and oVEMP metrics), 
VN was separated from PCS with a sensitivity of 92.9% and specificity of 
89.8%. Adding VNG and vHIT to the HINTS test enhanced sensitivity and 
specificity from 95.3% and 63.4% to 96.5% and 80.6%.
Conclusions: Quantitative vestibular-testing helps separate PCS from 
VN and could improve diagnostic accuracy in the emergency-room.
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H-FABP AS A BIOMARKER OF VASCULAR 
BRAIN DAMAGE IN TRANSIENT ISCHEMIC 
ATTACK
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Background and aims: The accurate diagnosis of transient ischemic 
attack (TIA) appears to be a challenge in clinical practice. Our objective 
was to explore the potential value of heart fatty-acid binding protein 
(H-FABP) for the differential diagnosis of TIA versus mimics.
Methods: A retrospective analysis with data from two large prospective 
cohorts was performed. We selected 175 patients from the StrokeChip 
multicenter study and 91 patients from a blood sample collection includ-
ing patients diagnosed with TIA and available diffusion-weighted imaging 
(DWI) data. Blood was collected within 6 or 24 hours of symptom onset 
respectively. H-FABP was measured using a rapid Point-of-care-test 
(POCT). Biomarker levels were compared between TIA and mimics, and 
between positive and negative DWI lesions. Accuracy was evaluated with 
Receiver-operating-characteristic (ROC) curves. Cut offs were obtained 
using PanelomiX algorithms.
Results: H-FABP levels were higher in patients with TIA compared to 
mimic [3.10 ng/mL (IQR 2.13 – 4.78) versus 1.70 ng/mL (IQR 1.23-2.38)] 
p <0.001. Discrimination Area under the curve (AUC) was 0.74 (95% CI: 
0.64 – 0.83). The PanelomiX algorithm selected a cut off of >1.55ng/ml 
for H-FABP, and age >41.5 years. A trend to higher concentrations was 

hemorrhages (SAH) can be present in patients with RCVS and may delay 
diagnosis. We conducted a systematic review and meta-analysis to esti-
mate the prevalence of initial NCCT abnormalities in adult patients with 
RCVS.
Methods: We searched Medline, Embase and the Cochrane Library 
databases for studies reporting the prevalence of initial NCCT abnor-
malities in RCVS patients. Two reviewers independently screened cita-
tions for eligibility and abstracted data. Prevalence data were pooled 
using a random effects model with the inverse-variance weighted 
method. Risk of bias (ROB) was assessed using the Institute of Health 
Economics Quality Appraisal (case-series) and Newcastle-Ottawa scales 
(observational).
Results: We pooled 25 studies representing 821 patients diagnosed with 
RCVS. The most common imaging finding was SAH with a pooled preva-
lence of 24% (95% CI:17%-33%), followed by ICH with a pooled preva-
lence of 14% (95% CI:8%-22%) and ischemic stroke with a pooled 
prevalence of 10% (95% CI:7%-14%). The pooled prevalence of any of 
these imaging abnormalities on initial NCCT was 31% (95% CI:23%-40%). 
ROB was moderate to very high risk for case-series and low risk for 
observational studies.
Conclusions: Approximately one third of patients with RCVS will have 
either stroke, ICH or SAH on initial NCCT. Initial NCCT abnormalities 
are common in RCVS and should not delay diagnosis and management.
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PATENT FORAMEN OVALE CLOSURE IN 
ELDERLY PATIENTS WITH CRYPTOGENIC 
STROKE: RISK CLASSIFICATION BASED 
PRACTICE IN REAL-WORLD
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Background and aims: PFO-Associated Stroke Causal Likelihood 
(PASCAL) classification system is helpful in the decision-making of treat-
ments in patients with cryptogenic stroke (CS) and patent foramen ovale 
(PFO) among younger-aged. We aim to investigate the efficacy and safety 
of a modified PASCAL classification system applied to elderly CS patients.
Methods: The cohort of patients over 60 with CS and PFO was from a 
prospective registry between 2013 and 2022. The risk classification sys-
tem includes two determinants: high-risk PFO anatomical features and 
Risk of Paradoxical Embolism score≥5. We classified patients into two 
risk groups: (1) “likely” group, defined as the presence of either determi-
nant; (2) “unlikely” group, if neither determinant was present. Recurrent 
ischemic stroke and safey outcomes were analysed.
Results: We enrolled 97 patients (mean age, 69.8 years), and 60 (61.7%) 
were “likely” group. Thirty-four (56.7%) patients of “likely” group and 8 
(21.6%) patients of “unlikely” group received PFO closure (p = 0.001). 
During a median follow-up of 1.83 years, recurrent ischemic stroke 
occurred in 3 of 42 patients (7.1%) with PFO closure and 10 of 55 (18.2%) 
patients with medical therapy alone (hazard ratio = 0.23, 95% confidence 
interval 0.06–0.85, p = 0.027). Among “likely” group, patients with PFO 
closure had a better 3-year event-free-survival rate than medical therapy 
alone (Figure 1, 100% vs 75.66%, p = 0.013). Periprocedural atrial fibrilla-
tion occurred in 2 (4.8%) with PFO closure.
Conclusions: The modified PASCAL classification system may be useful 
in risk stratification in elderly PFO patients with CS.
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Results: From the 1436 TIA patients included, 72 had active cancer (5%), 
of which 17 were occult (1.2%). Cancer-related TIA was associated with 
male gender (adjusted odds ratio [aOR] 2.29, 95% CI 1.12-4.68), history 
of smoking (aOR 2.77, 95% CI 1.34-5.7), elevated D-dimer (aOR 1.77, 
95% CI 1.26-2.49), lactate dehydrogenase, lower leukocyte count and 
lower hemoglobin (Figure 1). Long-term mortality was associated with 
both active cancer (adjusted hazard ratios [aHR] 2.47, 95% CI 1.58-3.88, 
Figure 2) and occult cancer (aHR 3.08, 95% CI 1.30-7.32).
Conclusions: Cancer-related TIA is not uncommon. Biomarkers known 
to be associated with cancer-related stroke also seem to be present in 
TIA patients. Early identification might help to adapt treatment strategies 
and improve outcomes in this patient population.
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The REMIT Scale: A Novel Prediction Scale 
for Embolism in Hyperacute Stroke with Large 
Vessel Occlusion

Kenichi Sakuta*1, Takeo Sato2, Michiyasu Fuga3,  
Shinji Miyagawa1, Hidetaka Mitsumura4, Hiroshi Yaguchi1, 
Kenji Okuno5, Toshihiro Ishibashi6, Yuichi Murayama6,  
Iguchi Yasuyuki4
1The Jikei University Kashiwa Hospital, Neurology, Kashiwa, Japan, 2The Jikei 
University Hospital, Neurology, Minato City, Japan, 3The Jikei University 
Kashiwa Hospital, Neurosurgery, Kashiwa, Japan, 4Jikei University School of 
Medicine, Neurology, Minato City, Japan, 5The Jikei University Kashiwa 
Hospital, Emergency Medicine, Kashiwa, Japan, 6Jikei University School of 
Medicine, Neurosurgery, Minato City, Japan

Background and aims: Large vessel occlusion (LVO) in hyperacute 
ischemic stroke occurs mainly by one of two mechanisms, embolism or 
atherosclerosis. However, the mechanism is difficult to identify prior to 
treatment. We aimed to investigate the factors associated with embolic 
LVO in hyperacute ischemic stroke, and to develop a preoperative predic-
tive scale for the event.
Methods: This retrospective multicenter study was conducted with con-
secutive ischemic stroke patients with LVO who underwent thrombec-
tomy, thrombolysis, or both. The embolic LVO was defined as an occlusion 
that underwent recanalization with no residual stenosis. Multivariate logis-
tic regression analysis for embolic LVO was performed to identity the 
independent risk factors. With this approach, a novel prediction scale 
(Rating of Embolic Occlusion for Mechanical Thrombectomy [REMIT] 
scale) was developed.

observed in those with acute DWI lesions [3.20 (IQR 2.40-4.10) vs. 2.40 
(IQR 1.90–3.77) p=0.17].
Conclusions: H-FABP could emerge as a potential diagnostic biomarker 
in clinical practice due to its ability to discriminate between patients with 
and without TIA. The quick and easy performance of POCT measure-
ments allows its implementation in emergency departments and even in 
primary care centers.
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Transient ischemic attacks in patients with active 
cancer
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Background and aims: Paraneoplastic coagulopathy in stroke patients 
is associated with specific biomarker changes. It can be the initial manifes-
tation of an unknown occult cancer. Identifying a paraneoplastic coagu-
lopathy is essential in guiding secondary prevention. Early cancer detection 
potentially improves patient outcomes. However, unlike ischemic stroke, 
it remains unclear whether a paraneoplastic coagulopathy is associated 
with transient ischemic attacks (TIA). This study assessed the presence of 
cancer-related biomarkers in TIA patients and evaluated long-term mor-
tality in patients with and without cancer.
Methods: Active cancer was retrospectively identified in consecutive 
TIA patients treated at our center between 2015 and 2019. An associa-
tion between the presence of cancer and cancer-related biomarkers was 
assessed using multivariable logistic regression. Long-term mortality after 
TIA was analyzed using multivariable cox regression.

Figure 1.

Figure 2.
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INSIGHTS INTO CEREBRAL THROMBI OF 
PATIENTS WITH ENDOCARDITIS
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Neurosciences, Stroke Centre, Neurology Service, Lausanne, Switzerland

Background and aims: Infective endocarditis (IE) is a relevant cause of 
embolic ischemic stroke. The analysis of cerebral thrombi retrieved by endo-
vascular thrombectomy (EV) in patients with large vessel occlusion stroke 
and IE represent an additional diagnostic tool. The aim was to identify hall-
marks in the composition of thrombus with possible diagnostic value.
Methods: We performed a multimodal analysis comparing cerebral thrombi 
retrieved by EV in patients with ischemic stroke from IE (n=8) and in control 
groups: cardioembolic (n=19) and patients with stroke and concomitant 
other infections (n=9). We performed thrombus culture, PCR, histology to 
reveal the direct presence of microorganisms. We examined the structural 
and immune composition of IE thrombi by immunohistochemistry.

Results: A total of 162 patients (104 men; median age 76 years; inter-
quartile range 68–83) were included in this study. Embolic LVO was 
observed in 121 patients (75%). Multivariate logistic regression analysis 
showed that embolic LVO was independently associated with high brain 
natriuretic peptide (BNP), high National Institutes of Health Stroke Scale 
(NIHSS) on admission, and absence of non-culprit stenosis (NoCS). The 
REMIT scale comprises high BNP (>100 pg/dl), high NIHSS (>14) and 
absence of NoCS, with one point for each risk factor. The frequencies of 
embolic LVO for the REMIT scale scores were as follows: score 0, 25%; 
score 1, 60%; score 2, 87%; score 3, 97% (C-statistic 0.80, P < 0.001).
Conclusions: The novel REMIT scale has predictive value for embolic LVO.
Disclosure of interest: No
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INDEPENDENT EXTERNAL VALIDATION OF 
A STROKE RECURRENCE SCORE IN ESUS 
PATIENTS

Thies Ingwersen*1, Manuel Olma2,3, Bernardo Pimentel1,4, 
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Background and aims: Based on a combination of clinical and imaging 
factors, a score was previously proposed to stratify patients with ESUS 
according to their risk of stroke recurrence. Here, we sought to exter-
nally validate the performance of the recurrence score in an independent 
cohort of patients with ESUS.
Methods: The validation dataset comprised data from the PreDAFIS 
cohort, a subgroup of the MonDAFIS study, which was funded by Bayer 
Vital GmbH, Germany. The score was calculated using the following vari-
ables: age, leukoaraiosis, and multiterritorial stroke. Patients were 
assigned to low- (score 0-4), intermediate- (5-6) or high-risk (⩾7) groups, 
as described in the original report. The model was evaluated using dis-
crimination and calibration measures.
Results: Of 1054 patients, 241 (22.9%) were categorised as having ESUS. 
30 (13%) patients experienced recurrent ischaemic stroke or TIA during 
a total follow-up period of 399 patient-years (incidence rate: 7.5 (5.1-
10.7) stroke recurrences per 100 patient-years). Patients with a score of 
⩾7 had 2.77 (1.04-7.39) times higher risk of stroke recurrence compared 
to patients with a score of 0-4. The Harrell’s C-index was 0.61. The 
cumulative probabilities of stroke recurrence were 7.2%, 15.0% and 22.0% 

Risk groups HR (95%CI)

intermediate vs low 2.13 (0.80 - 5.67)
high vs low 2.77 (1.04-7.39)

in the low-, intermediate- and high-risk groups, respectively (log-rank-test 
χ²=4.5, p=0.1).
Conclusions: This external validation study of a previously published 
scoring system supports the threshold of ⩾7 for identifying patients with 
ESUS who have a higher risk of stroke recurrence.
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HIGH CONTENT OF COLLAGEN, VON 
WILLEBRAND FACTOR AND NETS 
CONSTITUTES THE HALLMARKS OF ACTIVE 
CANCER IN RETRIEVED CLOTS FROM LARGE 
VESSEL OCCLUSION STROKE PATIENTS

Malin Woock*1, Rosanna Rossi2, Andrew Douglas2,  
Duaa Jabrah2, Turgut Tatlisumak1, Alexandros Rentzos3, 
Annika Nordanstig1, Karen Doyle2, Katarina Jood1
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Physiology, Sahlgrenska Academy at University of Gothenburg, Gothenburg, 
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Gothenburg, Sweden, Gothenburg, Sweden, 2Department of Physiology, 
National University of Ireland Galway, Galway, Ireland, CURAM-SFI Centre for 
Research in Medical Devices, National University of Ireland Galway, Galway, 
Ireland, Galway, Ireland, 3Department of Radiology, Section of diagnostic and 
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Background and aims: Although the connection between cancer and 
stroke is well-known, the specific mechanisms behind the connection 
remains to be explored. We examined the composition of clots retrieved 
during thrombectomy in patients with acute large vessel occlusion (LVO) 
stroke and concomitant active cancer and compared with clots from 
matched LVO patients without cancer.
Methods: We investigated clots retrieved during thrombectomy from 
patients with LVO stroke in the RESTORE registry. Patients with con-
comitant active cancer (defined as cancer diagnosis, metastasis of known 
cancer, recurrent cancer or receiving cancer treatment, all within 6 
months before or after stroke onset) were age- and sex-matched to can-
cer-free LVO controls. Clots were stained with Martius Scarlett Blue to 
identify the main histological clot composition, von Willebrand factor and 
citrullinated histone H3 (Neutrophil Extracellular Traps (NETs)) were 
quantified by immunohistochemistry.
Results: Clots from patients with active cancer (n=63) had significantly 
higher proportion of collagen (3.0% vs 0.57%, p=0.013), significantly 
higher expression of von Willebrand factor (26.7% vs 15.8%, p<0.001), 
and citrullinated histone H3 (0.62% vs 0.27%, p=0.034) compared to their 
matched cancer-free controls (n=63). Red-and white blood cells, platelet 
and fibrin composition did not differ between the groups.
Conclusions: These novel results show that clots from LVO stroke 
patients with concomitant active cancer are more collagen rich, have 
higher expression of von Willebrand factor and citrullinated histone H3. In 
the future, analysis of clot histology may imply underlying cancer in LVO 
stroke and help identify mechanisms leading to stroke in active cancer.
Acknowledgement: Funding:SFI(13/RC/2073_P2)/Cerenovus
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MYOSIN-9 IN ACUTE ISCHEMIC STROKE 
CLOTS EXTRACTED BY MECHANICAL 
THROMBECTOMY: CORRELATION WITH 
ETIOLOGY

Duaa Jabrah*1, Abhay Pandit2, Ray Mccarthy3, Michael Gilvarry3, 
Erik Ceder4,5, Dennis Dunker4,5, Annika Nordanstig6,7,  

Results: Thrombus culture was performed on 2/8 IE thrombi and was 
positive in 1. PCR amplification and sequencing was performed on 4/8 IE 
thrombi and detected the presence of bacteria in 4/4, whereas was nega-
tive in all 11 controls. On histology bacteria were found in 7/8 IE thrombi, 
1 sample displayed the presence of fungal hyphae. No microorganism was 
visualized in control thrombi. IE thrombi showed significant lower density 
of red blood cells (Lendrum staining), and lower macrophages counts 
(CD68+). No differences were found in fibrin, platelets, T-B lymphocytes, 
and neutrophils. IE thrombi presented a higher prevalence of cell-filopo-
dia-dominant morphology of neutrophil extracellular traps.
Conclusions: The analysis of cerebral thrombi represents an adjunctive 
tool in diagnostic process of stroke patients with suspected IE. The find-
ing of a peculiar thrombus composition could be useful to recognize IE 
thrombi.
Disclosure of interest: No
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Frequency and clinical relevance of transthoracic 
and transoesophageal echocardiography after 
acute ischaemic stroke, transient ischaemic 
attack, or retinal artery occlusion
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Georg Fette3, Stefan Frantz4,5, Stefan Störck4,5,  
Jens Volkmann1, Martin Nentwich2, Caroline Morbach4,5,  
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Background and aims: Transthoracic (TTE) and/or transoesophageal 
echocardiography (TOE) help to define aetiology of ischaemic stroke (IS), 
transient ischaemic attack (TIA) or retinal artery occlusion (RAO). 
Present knowledge regarding the frequency and clinical relevance of path-
ologic echocardiographic findings is limited.
Methods: Retrospective analysis including IS, TIA, or RAO patients, hos-
pitalized within 2015-2019 at the stroke unit and/or Department of 
Ophthalmology, University Hospital Wuerzburg, Germany. 
Echocardiographic findings were classified as confirmed (endocarditis, left 
heart/aortic thrombus) or potential sources of embolism (ulcerated aor-
tic plaque, persistent foramen ovale, left atrial spontaneous echo con-
trast, cardiac tumor, atrial septal pouch). Medication at admission and 
discharge was assessed.
Results: Echocardiography was performed in 1877 IS (57% men, 
72±13 years, TTE 86%/TOE 55%), 533 TIA (54% men, 70±15 years, 
TTE 89%/TOE 50%) and 136 RAO patients (64% men, 71±13 years, 
TTE 99%/TOE 49%). Frequency of confirmed sources of embolism was 
not significantly different between groups (IS 2.4%; TIA 1.3%; RAO 
1.5%; p=0.27), while the frequency of potential sources was (IS 25.3%; 
TIA 24.8%; RAO 14.7%; p=0.02). Using TOE, number needed to screen 
(NNS) for starting one patient (without atrial fibrillation) on oral anti-
coagulation was 15 in IS, 19 in TIA and 67 in RAO. Using TTE only, 
NNS was 213 in IS. An endocarditis was diagnosed in 4 IS and none of 
TIA/RAO patients.
Conclusions: Frequency of echocardiography-confirmed sources of 
embolism was similar in IS, TIA or RAO. Regarding the observed NNS for 
starting anticoagulation, there is a need of patient´ selection for TTE and 
TOE, respectively.
Disclosure of interest: No
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DIAGNOSTIC ACCURACY OF MRI 
FEATURES TO DIFFERENTIATE CHRONIC 
POST-ISCHEMIC AND CHRONIC POST-
HEMORRHAGIC SUBCORTICAL LESIONS

Lorenz Grunder*1,2, Jan Vynckier3, Basel Maamari3,  
Martina Göldlin3, David Seiffge3, Simon Jung3, Marcel Arnold3, 
Urs Fischer3, Johannes Kaesmacher2, Thomas Meinel3
1Inselspital Bern University Hospital, University Institute for Diagnostic and 
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Bern, Switzerland, 3Inselspital Bern University Hospital, University Institute for 
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Background and aims: Incidentally discovered subcortical lesions on 
brain MRI are part of the daily routine of any neuroradiologist. We aimed 
to compare the diagnostic accuracy of MRI features to differentiate 
between chronic post-ischemic and post-hemorrhagic subcortical lesions.
Methods: We retrospectively included consecutive adults with available fol-
low-up MRI in the chronic phase after SSI (small subcortical infarcts) or dICH 
(deep intracerebral hemorrhage). All patients underwent MRI with FLAIR 
and SWI sequences (primary event). The imaging at the primary event 
together with clinical information was used as the reference standard. Two 
primary-event blinded raters adjudicated SWI quantity, presence of FLAIR 
cavity, FLAIR rim and conformation of the lesion on follow-up imaging. A 
scoring system was developed incorporating the different imaging features.
Results: 73 patients with prior SSI and 18 with prior dICH were included: 
median age 69 (IQR 55-76.5), 36 (40%) females. Inter-reader agreement 
was substantial for most imaging features. In the final score, large weights 
favoring a post-hemorrhagic etiology were given to a FLAIR hypointense 
rim, a hyperintense FLAIR cavity and a SWI rim/hypointensity. Large nega-
tive weights favoring a post-ischemic etiology were given to absence of 
SWI abnormality and a FLAIR hyperintense rim. The optimal cutoff deter-
mined was 7.5 points, resulting in a sensitivity of 1.00 and specifity of 0.99 
(optimism-corrected AUC 0.987, 95% CI 0.943-1.00).
Conclusions: MRI features, especially when combined showed high 
accuracy to differentiate post-ischemic and post-hemorrhagic subcortical 
lesions in the chronic phase. MRI features might be helpful to guide clinical 
decisions when medical history is unobtainable.
Disclosure of interest: No
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DECREASED LEVELS OF CEREBROSPINAL 
FLUID Aβ 38, 40, 42, AND 43 IN SPORADIC 
AND HEREDITARY CEREBRAL AMYLOID 
ANGIOPATHY
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Department of Neurology, Gothenburg, Sweden, 8Sahlgrenska Academy at 
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Background and aims: Myosin-9 is a contractile protein involved in 
clot contraction by pushing the procoagulant platelets and fibrin towards 
the periphery of the clot leading to the formation of a condensed clot, 
more resistant to fibrinolysis. Acute ischemic stroke (AIS) clots from car-
dioembolic (CE) origin are stiffer and harder to extract due to their fibrin 
and platelet-rich composition. We aim to investigate the possibility of 
etiological differences in the expression of myosin-9 and whether this 
protein affects the revascularization outcome classified according to the 
modified ‘Thrombolysis in Cerebral Infarction’ m(TICI) scale.
Methods: Clots collected per-pass from 50 cases from each stroke 
etiology, CE, large artery atherosclerosis (LAA) and cryptogenic as part 
of the CÚRAM RESTORE registry of AIS clots. 3µm sections were 
immunohistochemically stained for myosin-9 expression. Quantification 
of the positive staining was performed on Orbit Image Analysis 
Software. Data was not normal and was analysed by Kruskal-Wallis and 
Mann-Whitney tests.
Results: Results are reported in Table 1
Conclusions: These findings show that myosin-9 is most abundant in CE 
clots and is higher in cases with poor revascularization outcomes. 
Myosin-9 positively correlates with fibrin/platelets and WBCs and may be 
necessary in characteristics consequent to etiology.
Acknowledgments: King Abdul-Aziz University, Saudi Arabia/Science-
Foundation-Ireland-(Grant 13/RC/2073_P2)/Cerenovus.
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Table 1. 

Etiology (n=number  
clots/50 cases)

% Myosin-9  
(Median[IQR])

CE (n=73) 20[30-12]
LAA (n=92) 16[22.5-10]
Cryptogenic (n=66) 17[21.3-9.4]
P-value 0.04*
mTICI Score
mTICI ⩽2a(n=29) 21[35-12]
mTICI ⩾2b(n=202) 16[23-10]
P-value 0.045*
Correlation of Myosin-9 with histology
Spearman r RBCs WBCs Fibrin Platelets/other
 -0.4344 0.3238 0.2051 0.3588
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workup, IVT-treated patients were classified as stroke or stroke mimics. 
Both patient groups were compared to the proportion of patients with 
peripheral vertigo not treated with IVT.
Results: Before introduction of simulation training, 24 vertigo patients 
(4.9%) were treated with IVT, of which 9 (37.5%) were diagnosed as 
stroke mimics. After introduction of simulation training, 110 vertigo 
patients (9.8%) were treated with IVT, of which 74 (67.3%) were diag-
nosed as stroke mimics (p<0.001). The proportion of IVT-treated stroke 
patients among all vertigo patients remained stable at 3.1% in 2014 and 
3.2% in 2021 (ns).
Hospital admissions due to vertigo increased from 439 patients in 2014 to 
599 patients in 2021 (+36%, p<0.001). Admissions to the department of 
Neurology increased by 100% and treated 51.9% of all vertigo patients 
admitted to the hospital in 2021 (p<0.001).
Conclusions: Increased IVT treatment in vertigo patients led to a signifi-
cant rise of stroke mimics without increasing the rate of IVT treated 
vertigo patients with stroke. We underline the need for quality improve-
ment within the management of vertigo patients.
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DIAGNOSIS/INVESTIGATION OF STROKE 
ETIOLOGY

1796

ASSOCIATION OF STROKE AND MORTALITY 
WITH CEREBRAL MICROBLEEDS: A 
SYSTEMATIC REVIEW AND META-ANALYSIS
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1All India Institute Of Medical Sciences, Neurology, New Delhi, India, 2Yale 
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Background and aims: Cerebral microbleeds (CMBs) are a unique 
characteristic of ischemic stroke and hemorrhagic transformation with 
significant cognitive, functional, and overall mortality. The current study 
investigated the role of CMBs with mortalities in stroke patients.
Methods: A comprehensive literature search was performed in various 
electronic databases, including PubMed, Embase, Cochrane Library, 
CINAHL, and Google Scholar up to 10th January 2023. Pooled Odds 
ratios (ORs) with 95% Confidence Intervals (CIs) were calculated to 
determine the association. Sensitivity analysis was performed to detect 
the heterogeneity between studies, and Begg’s funnel plot assessed any 
publication biases.
Results: We identified 13 retrospective cohort studies with 2005 CMB 
and 8531 non-CMB patients, including 9 from Caucasian and 4 from Asian 
populations. Our findings revealed a significant protective association 
between CMB presence and mortality (OR=0.63, 95% CI=0.48-0.81). 
Moreover, a significant protective relationship was also observed between 
all-cause mortality and presence of lobar (OR=0.55, 95% CI=0.42-0.71), 
deep (OR=0.08, 95% CI=0.04-0.16), and mixed (OR=0.07, 95% CI=0.04-
0.15) CMBs. Our findings revealed a significant protective association 
between CMB presence and cardiovascular associated mortality 
(OR=0.45, 95% CI=0.29-0.70). However, no significant relationship was 
observed between stroke associated mortality with the presence or 
absence of CMB (OR=0.72, 95% CI=0.31-1.64). Subgroup analysis 
depicted a significant protective association between lobar CMB presence 
and mortality in Caucasians (OR=0.56, 95% CI=0.42-0.75) but not in the 
Asian population (OR=0.98, 95% CI=0.60-1.60).
Conclusions: The results indicated a protective association between all-
cause mortalities and the presence or absence of CMBs in patients.
Disclosure of interest: No
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Background and aims: Vascular Aβ accumulation is the pathological 
hallmark of cerebral amyloid angiopathy (CAA). The composition of cer-
ebrospinal fluid (CSF) may reflect ongoing pathological processes in the 
brain, and may serve as diagnostic biomarker of CAA. We studied the 
diagnostic potential of the peptides Aβ38, Aβ40, Aβ42, and Aβ43 in 
patients with sporadic CAA (sCAA), and hereditary Dutch-type CAA 
(D-CAA).
Methods: Aβ peptides were quantified by immunoassays in a discovery 
cohort (26 sCAA patients and 40 controls), a validation cohort (40 sCAA 
patients and 37 controls), and in 10 patients with presymptomatic and 12 
patients with symptomatic D-CAA and 54 age-matched controls. Levels 
of Aβ peptides were compared between patients and controls, and 
adjusted for age and sex by linear regression. To determine diagnostic 
accuracy, the area-under-the-curve (AUC) was calculated using a receiver 
operating characteristic curve (ROC).
Results: In all cohorts, we found significantly decreased levels of all Aβ 
peptides in patients with sCAA and D-CAA compared to controls. We 
found AUC values between 0.65 and 0.95 for the discrimination of sCAA 
and controls. The highest AUC values were observed for Aβ42 (sCAA 
versus control for discovery: 0.90 (95% CI: 0.82-0.99); for validation: 0.94 
(95% CI: 0.89-0.99)) and Aβ43 (AUC of sCAA versus control for discov-
ery: 0.95 (95% CI: 0.88-1.00); for validation: 0.91 (95% CI: 0.83-1.0)).
Conclusions: The combination of CSF Aβ38, Aβ40, Aβ42, and Aβ43 has 
potential to differentiate sCAA and D-CAA from controls, and may be 
applied in clinical practice when the diagnosis of sCAA is uncertain.
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Vertigo - the difficult therapy decision in the 
emergency setting
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Background and aims: In the acute setting, the differentiation of 
peripheral vertigo and acute ischemic stroke (AIS) poses a challenge. 
After introduction of simulation training in 2017 the number of patients 
treated with intravenous thrombolysis (IVT) for suspected AIS who were 
later diagnosed with peripheral vertigo increased.
Methods: Patients admitted to the hospital from 2014 to 2022 with 
Isolated vertigo were prospectively registered. Additionally, patients with 
suspected AIS treated with IVT were prospectively filed. After diagnostic 
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examination assessed by National Institutes of Health Stroke Scale 
(NIHSS), brain computed tomography (CT) to the differential diagnosis of 
stroke subtype, laboratory tests and measurement of GFAP levels in nasal 
exudate
Results: The GFAP levels in nasal exudate were higher in ICH patients 
(0.18 ± 0.12 pg of GFAP/mg in IS group vs. 0.91 ± 0.87 pg of GFAP/mg in 
ICH group, p =0.02, (95% CI 0,06-0,16)). The area under the receiver 
operating characteristic (ROC) curve for ischemic/hemorrhagic stroke 
discrimination was 0.840 (95% CI 0.81-0.95), cut-off point of 0.06 pg of 
GFAP/mg, with a sensitivity of 100% and a specificity of 80%
Conclusions: Our findings suggest that GFAP levels in nasal exudate may 
be useful in the acute stage for the differential diagnosis between ischemic 
and hemorrhagic damage in acute stroke patients. They also open a 
potential field to study other biomarkers in nasal exudate in several neu-
rological disorders
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HIGH RESOLUTION MAGNETIC RESONANCE 
VESSEL WALL IMAGING: A VALUABLE 
ADDITION TO ETIOLOGIC STROKE WORK-UP
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Background and aims: High Resolution Vessel Wall Imaging (HR VWI) 
is used to differentiate intracranial vasculopathies. This study aims to 
evaluate HR VWI findings, their impact on ischemic stroke’s (IS) etiologic 
classification and the subsequent therapeutic changes.
Methods: We retrospectively reviewed acute ischemic stroke patients 
hospitalized in our stroke unit from January 2016 to December 2020, and 
in whom HR VWI was performed for evaluation of an intracranial steno-
sis, a presumptive CNS vasculitis or IS of undetermined origin. The HR 
VWI findings were categorized in normal findings, intracranial atheroscle-
rotic disease, dissection, vasculitis, unspecific enhancement and others. 
The toast classification before and after HR VWI and subsequent thera-
peutic changes were analyzed.
Results: 316 patients were included. The mean age was 60 years +/-16.8 
SD. HR VWI evaluated an intracranial stenosis in 34%, a presumptive CNS 
vasculitis in 26%, and IS of undetermined origin in 38%. HR VWI revealed 
an intracranial atherosclerotic disease in 30.7%, suspected vasculitis in 6%, 
dissection in 3.8%, unspecific enhancement in 4.11% and normal findings in 
50.6%. When performed to evaluate a presumptive CNS vasculitis, HR 
VWI identified positive signs in 23%. Only 8.5% had a confirmed vasculitis 
diagnosis. Intracranial stenosis was atheromatous in 82.3%. 14.1% of cer-
ebral infarct of undetermined origin were attributed to atherosclerosis. 
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BLOOMING EFFECT IN SUSCEPTIBILITY-
WEIGHTED IMAGING AS A MARKER OF 
VERTEBRAL ARTERY DISSECTION IN 
MEDULLARY INFARCTION

Euihyun Sung*1, Young Seo Kim1
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South Korea

Background and aims: The prevalence of ischemic stroke caused by 
arterial dissection is known to be about 2-3%, whereas dissection of the 
vertebral artery consists of 10-29% of medullary infarction. Blooming 
effect on susceptibility-weighted imaging (SWI) at intracranial artery has 
been known as intramural hematoma which is occurred by intracranial 
artery dissection. We aim to investigate blooming effect in SWI as a 
marker of arterial dissection in medullary infarction patients.
Methods: Data of all medial and lateral medullary infarction patients 
proven by brain magnetic resonance (MR) imaging who underwent SWI 
from 2014 to 2021 were collected in a single center, and their clinical and 
radiological findings were analyzed.
Results: A total of 79 cases of medullary infarction were registered. 12 
patients (15.1%) were classified as vertebral artery dissection by MR angi-
ography. Among the 67 patients who showed normal, stenosis or occlu-
sion in MR angiography, 14 patients without arterial calcification were 
newly classified as dissection according to blooming effect in SWI. Patients 
with blooming effects in SWI were younger, had higher high-density lipo-
protein cholesterol levels, and lower severity of stroke symptom with 
favorable outcome. Five patients showed normal angiographic findings but 
blooming effects were noted along the posterior inferior cerebellar artery 
(PICA), which might indicate PICA dissection.
Conclusions: Blooming effect in SWI may be a marker of arterial dissection 
in medullary infarction patients and the proportion of arterial dissection 
could be more prevalent than previous studies. These patients may have 
better prognosis and may not require life-long antithrombotic therapy.
Disclosure of interest: No
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Measurement of GFAP in nasal exudate in the 
differential diagnosis between ischemic and 
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Background and aims: Differential diagnosis between ischemic and hem-
orrhagic stroke in the acute stage is one of the major challenges of neuro-
vascular research. Several biomarkers have been studied,but attempts to 
date have focused on determining their blood levels. Recently, cerebral lym-
phatic drainage towards the nostrils has been discovered, giving us the 
chance to study nasal exudate looking for biomarkers of neural damage. We 
sought to confirm whether glial fibrillar acidic protein (GFAP)levels in nasal 
exudate could identify the hemorrhagic nature of the acute stroke.
Methods: We studied GFAP nasal exudate levels in 5ischemic(IS)and 5 
hemorrhagic stroke(ICH) patients. All patients underwent neurological 
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Background and aims: Prolonged cardiac monitoring is recommended 
for the detection of hidden Atrial Fibrillation (AF) in ESUS patients. In the 
FANTASTIC study (Untreated atrial fibrillation screening following stroke 
in Andalusia), we analyzed the possibility of shortening this time based on 
AF risk profiles.
Methods: Multicentre, prospective, study of 30-day prolonged cardiac 
monitoring in ESUS patients in Andalusia (Spain). Monitoring started in 
the first 7 days after stroke with Holter Bittium Faros 360 (Apoplex) and 
analysis of the tracing using SRA software, which detects AF and/or risk 
of AF (absence of risk vs increased probability of AF). Risk profiles in the 
first two hours and per week of monitoring are analyzed and compared 
with the final detection of AF.
Results: 106 patients were monitored from February to November 
2022. AF detection rate was 13.2% (14 patients). Obtaining an "Absence 
of AF risk" profile in the first two hours of monitoring was associated 
with no final AF detection in 67.8% of patients vs. 7.7% in whom AF was 
detected (p<0.01). This was also observed in the remaining study weeks 
(week 1: 46.7% vs 14.3%, p<0.01; in week 2: 51.1% vs 7.1%, p<0.01; 
week 3: 42.4% vs 7.1%, p<0.01; and week 4: 46.7% vs 0%, p<0.01).
Conclusions: Automated cardiac tracing analysis using SRA software is 
effective for AF detection in routine clinical practice. Obtaining a profile of 
no AF risk in the first two hours has a high negative predictive value, which 
may help select patients that benefit most from prolonged monitoring.
Disclosure of interest: No
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HR VWI modified the etiologic classification of IS in 17.4%, it resulted in 
therapeutic changes in 7%.
Conclusions: In our cohort, HR VWI had an impact on AIS etiologic 
classification and subsequently is considered a valuable addition to the IS 
work-up.
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Etiology of stroke in patients undergoing early 
and late repeated mechanical thrombectomy: 
multicentre study
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Background and aims: Repeated mechanical thrombectomy (rMT) is 
reported to occur in 1-2% of all patients undergoing MT and little is 
known about the etiology of stroke in this subgroup of patients undergo-
ing rMT. Our aim was to characterize the etiology of stroke according to 
the timepoint of rMT.
Methods: Multicenter retrospective study based on three local registries 
of consecutive stroke patients undergoing acute revascularization therapy. 
Inclusion of patients who underwent at least two MT (rMT) who were 
subgrouped in “early rMT” (second MT within 21 days after first MT) and 
“late rMT” (second MT >21 days after first MT). Comparison of baseline 
characteristics and stroke etiology in both groups. Stroke etiology was 
classified using the criteria of TOAST and ASCOD classification.
Results: Among a total of 3735 patients undergoing MT, 50 patients 
(1.3%) underwent rMT. The groups of late and early rMT did not differ in 
respect to demographic characteristics and vascular risk factors. The dis-
tribution of stroke etiology was different in both groups (p=0.002), with 
the group of early rMT having more frequently a hypercoagulable state 
(26% Vs. 0, p=0.008). In 6 patients, a different stroke etiology in compari-
son to the first MT was found at the time point of rMT.
Conclusions: Ischemic stroke patients undergoing repeated MT present dif-
ferent profiles of stroke etiology according to time point of LVO recurrence.
Disclosure of interest: No
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In patients with no cause ESUS, central SBP and PP, AP, and AIx were 
independently associated with MACE. AP and AIx were independently 
associated with all-cause mortality.
Conclusions: We demonstrated that central BP predicts poor long-term 
prognosis in ESUS patients, especially those with no cause subtype.
Disclosure of interest: No
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EVOLUTION OF ETIOLOGY BETWEEN FIRST-
EVER AND RECURRENT YOUNG-ONSET 
ISCHEMIC STROKE
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Background and aims: Scarce data exist on the etiology of first-ever 
and recurrent ischemic stroke (IS) among young adults. We analyzed the 
etiology of first-ever and recurrent events and assessed the differences 
between them.
Methods: Patients aged 15-49 years with a first-ever IS occurring 
between 1994-2007 were included into the Helsinki Young Stroke 
Registry. In this retrospective cohort study, data on recurrent ISs were 
searched from the Statistics Finland and the Care Register until the end 
of 2017, and from patient records until the end of 2020. All first-ever and 
recurrent ISs were classified using A-S-C-O and Trial of Org 10172 in 
Acute Stroke Treatment (TOAST) classifications. Related-samples statis-
tics were applied.
Results: A total of 970 patients were included (median age 44 years, 
interquartile range 37-47, 38% women), of which 155 (16.0%) patients 
had recurrent IS, with 8 (5.2%) fatal cases and 5 (3.2%) cases without 
record verification available. Within the remaining 150 cases, recurrencies 
were more often due to definite cardioembolism (10.7% vs. 18.0%, 
p=0.013), while the proportions of other definite A-S-C-O subgroups 
remained the same. With TOAST classification, the proportion of true 
cryptogenic ISs (5b) decreased (16.0% vs. 6.7%, p=0.004), while the pro-
portion of patients with incomplete evaluation (5c) increased (7.3% vs. 
19.3%, p=0.005). Other TOAST phenotypes remained the same.
Conclusions: The proportion of definite cardioembolism increased at 
recurrency using the A-S-C-O classification, and the amount of crypto-
genic ISs decreased using the TOAST classification, despite an increase in 
cases with incomplete evaluation. Most etiologies, however, remained 
the same.
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Lipid management in Ischemic Stroke or 
Transient Ischemic Attack in China: Result from 
China National Stroke Registry III
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Background and aims: Dyslipidaemia is a significant risk factor for 
ischemic stroke and TIA. This study aimed to assess the management of 
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Background and aims: Hidden atrial fibrillation (AF) remains the most 
common cause after ESUS. We present the FANTASTIC study (Untreated 
atrial fibrillation screening following stroke in Andalusia) findings of 30-day 
prolonged cardiac monitoring in ESUS, the AF detection rate, and patient 
profile.
Methods: Multicentre, prospective study of 30-day prolonged cardiac 
monitoring in ESUS patients in Andalusia (Spain). Monitoring with Holter 
Bittium Faros 360 (Apoplex) and analysis of the tracing using SRA soft-
ware, which detects AF and/or AF risk. Patients were included in the first 
7 days after stroke. Baseline population characteristics were collected and 
blood NT-proBNP was measured.
Results: 106 patients included during the first 9 months. AF was detected 
in 14 patients (13.2%). Comparing patients with and without AF detec-
tion, baseline characteristics were similar, except that AF patients were 
mostly females (64.3% vs 26.1%, p=0.010) of older age (74 vs 67.18, 
p=0.041). The NT-proBNP value was higher in AF patients (343.456pg/mL 
vs 205.402pg/mL) with a trend towards significance (p=0.052), as was the 
association with cerebral large vessel occlusion (LVO) (46.2% vs 22.7%, 
p=0.071). Regarding tracing analysis, obtaining a "No AF Risk" rating 
within the first two hours of monitoring was strongly associated with not 
detecting AF after 30 days (67.8% vs 7.7%, p<0.001).
Conclusions: The use of prolonged Holter monitoring guided by IA sys-
tems seems effective in detecting AF in ESUS patients. Older women 
remain the most at-risk patients, and the presence of elevated NT-proBNP 
and stroke secondary to LVO may point to hidden AF as a cause.
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Impact of central blood pressure on poor 
outcomes in patients with embolic stroke of 
undetermined source
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Background and aims: We investigated the prognostic impact of cen-
tral blood pressure (BP) on outcomes in patients with embolic stroke of 
undetermined source (ESUS). The prognostic value of central BP accord-
ing to ESUS subtype was also evaluated.
Methods: We recruited ESUS patients who obtained central BP param-
eters (central systolic BP [SBP], central diastolic BP [DBP], central pulse 
pressure [PP], augmentation pressure [AP], and augmentation index 
[AIx]) during admission. The ESUS subtype was classified as arteriogenic 
embolism, minor cardioembolism, two or more causes, and no cause. 
Major adverse cardiovascular event (MACE) was the primary outcome 
and defined as stroke recurrence, acute coronary syndrome, hospitaliza-
tion for heart failure, or death.
Results: Over a median of 45.8 months, 746 patients with ESUS were 
enrolled and followed up. The patients had a mean age of 62.8 years, and 
62.2% were male. Multivariable Cox regression analysis showed that cen-
tral SBP and PP were associated with MACE (central SBP: hazard ratio 
[HR] 1.013, 95% confidence interval [CI] 1.003–1.023; central PP > 50 
mmHg: HR 1.565, 95% CI 1.012–2.421). All-cause mortality was indepen-
dently associated with AIx (AIx > 25%: HR 3.377, 95% CI 1.518–7.513). 
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Background and aims: This study investigated the association between 
LDL-C levels and early vascular outcomes and assessed the potential 
interaction effect between LDL-C and statin pretreatment on early out-
comes among acute ischemic stroke patients.
Methods: This was a retrospective analysis of a prospective, multicenter, 
nationwide registry of ischemic stroke patients with baseline LDL-C. The 
subjects were divided into 3 groups according to LDL-C levels: low LDL-
C(⩽100mg/dl); intermediate LDL-C(>100, <130mg/dl); and high LDL-
C(⩾130mg/dl). The primary early vascular outcome was a composite of 
stroke, myocardial infarction and all-cause mortality within 3months. The 
associations of LDL-C levels as a continuous variable and the risks of 
primary outcome using Cox proportional hazards models with restricted 
cubic splines were explored.
Results: A total of 48044 patients(age, 69±12; male, 58.8%) were ana-
lyzed. The mean LDL-C level was 107.6±37.5mg/dl, and 19.8% of patients 
received statin pretreatment. The 3groups showed significant differences 
in the 3-month primary outcome, with highest events in the low LDL-C 
group; after adjustment, no significant associations with the 3-month pri-
mary outcome remained. U-shaped nonlinear relationships of LDL-C lev-
els with the 3-month primary outcome were observed(Pnon-linearity<0.001), 
with substantial relationships in the no pretreatment subgroup but non-
significant relationships in the statin pretreatment subgroup.
Conclusions: The relationships between baseline LDL-C levels and early 
outcomes are complex but appear to be paradoxical in patients with low 
LDL-C and no statin pretreatment. The results suggest that statin pre-
treatment could offset the paradoxical response of low LDL-C on early 
vascular outcomes. Further study would be warranted.
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Background and aims: Ischemic stroke (IS) may have impact on long-
term health-related quality of life (HRQoL) also in the patients with good 
outcome and tools mostly used for the assessment of outcome may 
underestimate or not reflect all relevant sequels. Our aim was to assess 
HRQoL in the patients with excellent functional outcome after IS.

low-density lipoprotein cholesterol (LDL-C) and the goal achievement 
and to investigate the association between baseline LDL-C, lipid-lower-
ing treatment (LLT), and stroke recurrence in ischemic stroke or TIA 
patients.
Methods: We derived data from the Third China National Stroke 
Registry (CNSR-III). The primary outcome was new stroke, LDL-C goal 
(<1.8mmol/L and <1.4mmol/L, respectively) achievement rates, and LLT 
compliance within 3, 6, and 12 months. The association of baseline LDL-C 
level, LLT at discharge, and outcomes were assessed.
Results: Among 15,166 patients, over 90% of patients received LLT dur-
ing hospitalization and 2 weeks after discharge; LLT compliance was 
84.5% at 3 months, 75.6% at 6 months, and 64.8% at 12 months. LDL-C 
goal achievement for 1.8mmol/L and 1.4mmol/L was 35.4% and 17.6% at 
12 months. LLT at discharge was associated with reduced risk of ischemic 
stroke recurrence (HR=0.687, 95% CI: 0.480-0.985, p=0.0411) at 3 
months. The rate of LDL-C reduction from baseline to 3-month follow-
up was not associated with a reduced risk of stroke recurrence, and 
MACE at 12 months. Patients with baseline LDL-C ⩽1.4mmol/L had a 
numerically lower risk of ischemic stroke and MACE at 3 months and 12 
months.
Conclusions: The goal achievement of LDL-C has increased mildly in 
stroke and TIA population in China. Lowered baseline LDL-C level was 
significantly associated with decreased short- and long-term risk of 
ischemic stroke. LDL-C<1.4mmol/L might be a safe standard.
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0.989-0.999) were independently associated with ENI. Patients with ENI 
had higher rates of favorable outcome (80.6% vs. 31.3%, p=<0.001). ENI 
significantly mediated the association of treatment with good outcome.
Conclusions: Intravenous alteplase increases the odds of ENI, especially 
when given early. In patients with large vessel occlusion, ENI is rarely 
observed without thrombectomy. ENI represents a good surrogate early 
marker of treatment effect, as more than a third of good outcome is 
explained by ENI.
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HOW DOES STROKE ASSOCIATED 
PNEUMONIA AFFECT RISK OF IN-HOSPITAL 
MORTALITY ASSOCIATED WITH SEVERE 
STROKE? A FOUR-WAY DECOMPOSITION 
ANALYSIS OF A NATIONAL COHORT OF 
STROKE PATIENTS
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Background and aims: Severe strokes, and stroke associated pneumo-
nia (SAP) are each associated with increased in-hospital mortality. 
However, it is unclear what role SAP plays in the risk of in-hospital mor-
tality associated with a severe stroke at admission.
Methods: Using UK Sentinel Stroke National Audit Programme data (2013-
2018), we modelled the ‘total’ effect for severe stroke on risk of in-hospital 
mortality. Through four-way decomposition methodology, we broke down 
the ‘total’ observed risk into four components: (1) the direct ‘stroke severity 
on outcome only’ effect, (2) the pure indirect effect of stroke severity medi-
ated via SAP only, (3) the interaction between stroke severity and SAP when 
mediation is not present and (4) when mediation via SAP is present.
Results: Of 339,139 stroke patients included, 9.4% had SAP and 15.6% 
died in hospital. Of SAP patients, 45% died vs 12% of non-SAP patients. 
The risk ratio for in-hospital mortality associated with severe vs mild/
moderate stroke (i.e. total effect) was 4.72. Of this, 43% increased risk 
was due to additive SAP interaction, this increased to 50% and 62% for 
‘very severe’ stroke and when severity was defined by level of conscious-
ness, respectively. The remaining excess relative risk was due to severity 
on outcome only i.e. no evidence for mediation via SAP.
Conclusions: Our data suggest that prioritising SAP prevention in 
severe stroke patients may contribute significantly to improving in-hospi-
tal survival. Patients with severe stroke may see a 43% reduction in risk of 
in-hospital mortality if SAP could be avoided.
Disclosure of interest: No

PROGNOSIS AND OUTCOME AFTER STROKE

431

Prognostic significance of plasma CXCL12 in 
acute ischemic stroke patients with diabetes 
mellitus: findings from the CATIS trial
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Methods: Consecutive IS patients enrolled in the prospective FRAILTY 
(Factors Affecting the Quality of Life After Ischemic Stroke in Young 
Adults; ClinicalTrials.gov: NCT04839887) study with excellent 3-month 
functional outcome (mRS 0-1) were analysed. Stroke Impact Scale (SIS) 
version 3.0 and Hospital Anxiety and Depression Scale (HADS) were 
used for the HRQoL assessments and patients were compared according 
to NIHSS (0, ⩾ 1), age (50 <, ⩾ 50 years) and sex.
Results: In total, 145 patients (56.7% men, mean age 61.3 ± 13.3 years) 
were analysed and 72.4% of them had score 0 in NIHSS and mRS. Patients 
with NIHSS ⩾ 1 had lower scores in all multidimensional stroke out-
comes except emotions and mobility compared to those with NIHSS 0. 
Significant negative correlations were found between NIHSS and five 
domains of the SIS 3.0, including strength, memory/thinking, communica-
tion, hand function, activities of daily living, and between age and mobility. 
No differences and correlations were found between all investigated sub-
groups in HADS domains.
Conclusions: Despite overall excellent 3-month functional outcome 
after IS, patients with NIHSS ⩾ 1 showed substantially poorer HRQoL 
compared to those with NIHSS 0.
Acknowledgment: Supported by the grant of MH CR, n. NU22-09-00021.
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AND ITS RELATIONSCHIP TO ALTEPLASE 
TREATMENT AND LONG TERM OUTCOME  
IN THE WAKE-UP STUDY

Marlene Heinze*1, Bastian Cheng1, Tae-Hee Cho2,  
Martin Ebinger3, Matthias Endres3, Jochen B. Fiebach3,  
Jens Fiehler4, Josep Puig Alcantara5, Robin Lemmens6,  
Vincent Thijs7, Keith Muir8, Norbert Nighoghossian2,  
Alina Königsberg1, Märit Jensen1, Ewgenia Barow1,  
Iris Lettow1, Salvador Pedraza5, Claus Ziegler Simonsen9, 
Christian Gerloff1, Götz Thomalla1

1University Medical Center Hamburg-Eppendorf, Neurology, Hamburg, 
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France, 3Charité University Medical Center, Centrum für Schlaganfallforschung 
Berlin (CSB), Berlin, Germany, 4University Medical Center Hamburg-
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Image (IDI), Radiology, Girona, Spain, 6University Hospitals Leuven, Neurology, 
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Background and aims: To evaluate the relationship of baseline factors 
and treatment on the occurrence of early neurological improvement 
(ENI) in the WAKE-UP trial, and the association of ENI with long-term 
favorable outcome in patients treated with intravenous thrombolysis.
Methods: ENI was defined as a decrease in NIHSS of ⩾8 or a decline to 
0-1 24 hours after admission. Favorable outcome was defined as modified 
Rankin Scale score of 0-1 at 90 days. We performed group comparison 
and multivariable analysis of baseline factors associated with ENI and per-
formed mediation analysis to evaluate the effect of ENI on the relation-
ship between intravenous thrombolysis and favorable outcome.
Results: ENI occurred in 93/384 patients (24.2%) and more often 
occurred in patients who received treatment with alteplase (62.4% vs. 
46.0%, p=0.009), had smaller lesion volume (5.51ml vs. 10.9ml, p= 
<0.001) and no large vessel occlusion (7/93 (12.1%) vs. 40/291 (29.9%), 
p= 0.014). In multivariable analysis, treatment (OR 1.97, 95%CI 0.954-
1.100), smaller stroke volume (OR 0.965, 95%CI 0.932-0.994), and 
shorter time from symptom recognition to treatment (OR 0.994, 95%CI 
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Background and aims: The associations between baseline CXC 
chemokine ligand-12 (CXCL12) levels and clinical outcomes after acute 
ischemic stroke are conflicting and diabetes mellitus may contribute to 
these conflicting. The aim of present study was to evaluate the prognostic 
effect of plasma CXCL12 among ischemic stroke patients stratified by 
diabetes mellitus status.
Methods: Secondary analysis of data on 3,255 participants from the 
China Antihypertensive Trial in Acute Ischemic Stroke (CATIS) trial with 
a baseline measurement of plasma CXCL12 levels. We evaluated the asso-
ciations between plasma CXCL12 levels and 2-year cardiovascular events, 
and recurrent stroke using Cox regression models in acute ischemic 
stroke patients with and without diabetes mellitus.
Results: The association between plasma CXCL12 and cardiovascular 
events, and recurrent stroke at 1 year and 2 years were modified by dia-
betes mellitus status (all P⩽0.04 for interaction). In 567 patients with 
diabetes mellitus, compared to those with plasma CXCL12 levels in the 
lowest quartile, participant with highest quartile of plasma CXCL12 levels 
had a higher risk of cardiovascular events [HR, 95%CI 2.93 (1.15-7.48) at 
1 year, 2.39 (1.13-5.04) at 2 years] and recurrent stroke [HR, 95%CI, 4.11 
(1.29-13.07) at 1 year, and 2.94 (1.23-7.07) at 2 years]. However, no asso-
ciations between plasma CXCL12 and clinical outcomes in patients with-
out diabetes mellitus were found (all P >0.05).
Conclusions: Elevated plasma CXCL12 was significantly associated with 
increased risk of cardiovascular events and recurrent stroke only in 
ischemic patients with diabetes mellitus.
Disclosure of interest: No
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enlarged perivascular spaces in basal ganglia 
portend hemorrhagic stroke after acute ischemic 
stroke or transient ischemic attack

Yu Tian*1, Meng-Xing Wang1, Yuesong Pan1, Yongjun Wang1, 
Yilong Wang1

1Beijing tiantan hospital, Neurology, Beijing, China

Background and aims: It remains unclear whether enlarged perivascu-
lar spaces (EPVS) predict recurrent events in patients with acute ischemic 
stroke (AIS) or transient ischemic attack (TIA).
Methods: Data were obtained from the Third China National Stroke 
Registry study. We estimated EPVS in basal ganglia (BG) and centrum 
semiovale (CSO) using a semi-quantified scale (Grade from 0 to 4). Using 
multivariable Cox and logistic regression analyses, associations of EPVS 
with 3-month and 1-year adverse outcomes (including recurrent stroke, 
ischemic stroke, hemorrhagic stroke, combined vascular event) were 
explored. Furthermore, sensitivity analyses of any association of cerebral 
small vessel disease (CSVD) at the baseline and development of a small 
arterial occlusion (SAO) were conducted.
Results: Among 12603 patients with AIS/TIA, their median age was 61.7 
± 11.6 years, and 68.2% were men. Frequent-to-severe BG-EPVS was 
associated with a decreased risk of recurrent ischemic stroke (HR 0.70, 
95% CI 0.50–0.98, P = 0.04) but an increased risk of hemorrhagic stroke 
(HR 0.71, 95% CI 0.55–0.92, P = 0.01) at 1 year after AIS/TIA. Both fre-
quent-to-severe BG-EPVS (HR 0.43, 95% CI 0.21–0.87, P = 0.02) and 
CSO-EPVS (HR 0.58, 95% CI 0.35–0.95, P = 0.03) were associated with 
a decreased risk of subsequent ischemic stroke in patients with SAO dur-
ing 1-year follow-up.
Conclusions: BG-EPVS may increase the risk of hemorrhagic stroke in 
patients already with AIS/TIA within 1-year. Therefore, caution is recom-
mended when selecting antithrombotic agents for secondary stroke pre-
vention in patients with AIS/TIA and more severe BG-EPVS. Disclosure of interest: No
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Methods: We evaluated consecutive stroke patients admitted in 5 aca-
demic hospitals that participated in HARMONICS (an EU-funded High-
value Stroke care project in Catalonia) that implements a 
PROMs-through-App program (NORA, NoraHealth Barcelona Spain), 
from October 2021 to October 2022. We compared self-evaluated out-
comes: the Hospital Anxiety and Depression Scale (HADS), the PROMIS-
mental health, the PROMIS-physical health and the Fatigue Assessment 
Scale (FAS).
Results: Of a total of 2164 patients, 235 suffered an ICH. Demographics 
and risk factor profile were comparable among groups, except for more 
common HTA among ICH patients. At 3 months, rates of poor PROM-
mental health (61 vs 43%, p= 0’1), PROM-physical health (56 vs 52%, 
p=0’26), HAD-anxiety (15 vs 15%, p=0’7), HAD-depression (13 vs 19%, 
p=0’6), FAS (40 vs 34%, p=0’7) were comparable between ICH and IS 
patients overall and subgroups according to baseline NIHSS and age. 
(graphic)
Conclusions: PROMs evaluation using a mobile-app-based communica-
tion system in ICH patients is reliable and doesn’t show significant differ-
ences with IS patients. Further studies focused on the impact of PROMS 
in ICH warranted.

Disclosure of interest: No
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ISCHEMIC AND HEMORRHAGIC STROKES 
IN YOUNG ADULTS: COMPARISON OF RISK 
FACTORS AND OUTCOMES

Sarah Ming Li Tan*1, Shi Hui Ong2, Mervyn Jr Lim2,3,  
Benjamin Tan1,2

1National University Hospital, Division of Neurology, Department of Medicine, 
Singapore, Singapore, 2Yong Loo Lin School of Medicine, National University of 
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PRE-STROKE PHYSICAL INACTIVITY IS 
CORRELATED WITH ADL DEPENDENCY 3 
MONTHS AFTER STROKE

Katharina Stibrant Sunnerhagen*1, Jevgenijs Susts2, Malin 
Reinholdsson1, Tamar Abzhandadze1

1Univ of Gothenburg, Rehabilitation medicine, Clinical neuroscience, Gothenburg, 
Sweden, 2Riga Stradins University, Faculty of Residency, Riga, Latvia

Background and aims: Physical inactivity before stroke is associated 
with stroke severity, which, in turn, can cause disability. If physical inactiv-
ity before stroke is associated with dependency in basic activities of daily 
living (ADL) unknown.
The aim was to evaluate whether physical inactivity before stroke influ-
ences ADL dependency 3 months after stroke.
Methods: A registry study with data from patients with acute stroke, 
admitted to Sahlgrenska University Hospital between the November 9, 
2014, and June 30, 2019. Baseline data were collected from the three 
stroke units, and self-reported questionnaires for 3-month follow-up 
data. Self-reported physical inactivity before stroke was the primary inde-
pendent variable (Saltin–Grimby Physical Activity Level Scale). ADL 
dependency was a composite measure of three tasks: mobility, dressing, 
and toilet use. Binary logistic regression was applied.
Results: Data from 3472 patients were analysed, median age was 75 
years, 49% were physically inactive before stroke, and 75% had a mild 
stroke. 1/3 were ADL dependent at follow-up. Physically inactive 
patients, had 2.35 times higher odds for ADL dependency 3 months 
after stroke (odds ratio 2.35 [95% confidence interval (CI) 1.94–2.86]). 
The model correctly classified 84% of the patients (AUC [95% CI 0.82–
0.85]). Older age, prior stroke, prior dependency and stroke severity 
also contributed.
Conclusions: Physical inactivity before stroke is associated with depend-
ency in basic ADL 3 months after stroke. The findings of this study sug-
gest that patients who are physically inactive before stroke are more likely 
to be dependent in basic ADL 3 months after stroke.
Disclosure of interest: No
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Patient-reported outcome measures after ICH: a 
prospective multicenter validation study

Xavier Ustrell*1, Noelia Canela1, Alan Flores1, Ylenia Avivar1, 
Laia Seró1, Francesc Purroy2, Laura Bartra2,  
Alejandro Bustamante3, Elia Dolz3, Natalia Pérez de la Ossa3, 
Yolanda Silva4, Elisabet Ortiz Martos4, Marta Rubiera5,  
Carlos A. Molina5

1Hospital Universitari Joan XXIII Tarragona, Stroke Unit. Neurology., 
Tarragona, Spain, 2Hospital Universitari Arnau de Vilanova, Stroke Unit. 
Neurology., Lleida, Spain, 3Hospital Universitari Germans Tries i Pujol, Stroke 
Unit. Neurology., Badalona, Spain, 4Hospital Universitari Dr.Josep Trueta, 
Stroke Unit. Neurology., Girona, Spain, 5Hospital Universitari Vall Hebron, 
Stroke Unit. Neurology., Barcelona, Spain

Background and aims: In Intracerebral hemorrhage (ICH) patients, 
long-term outcome is poorly evaluated by the modified Rankin Scale 
(mRS). Patient-reported outcomes (PROMs) are standardized metrics 
extensively validated in ischemic stroke patients (IS), that consider clinical 
outcomes from the patient-perspective. However, little is known about 
PROMS in ICH patients. Our aim was to describe PROMS in ICH patients 
and compare those with IS patients.
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Half of young stroke patients do not RTW at 3-months despite good 
functional outcomes. Further research is necessary to identify factors 
influencing RTW.
Disclosure of interest: No
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SELF-PERCEIVED RECOVERY AND REMAINING 
DISABILITIES AFTER STROKE: STROKE 
IMPACT SCALE EVALUATION AT 3 MONTHS 
FOLLOW-UP

Ingrid Lindgren*1, Arne G. Lindgren2, Anna Norlander3,  
Håkan Carlsson4, Christina Brogårdh1

1Department of Health Sciences, Lund University, Department of Neurology, 
Rehabilitation Medicine, Memory Disorders and Geriatrics, Skåne University 
Hospital, Lund, Sweden, 2Department of Neurology, Rehabilitation Medicine, 
Memory Disorders and Geriatrics, Skåne University Hospital, Department of 
Clinical Sciences Lund, Neurology, Lund University, Lund, Sweden, 
3Department of Neurology, Rehabilitation Medicine, Memory Disorders and 
Geriatrics, Skåne University Hospital, Department of Health Sciences, Lund 
University, Lund, Sweden, 4Department of Neurology, Rehabilitation Medicine, 
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Health Sciences, Lund University, Lund, Sweden

Background and aims: With modern stroke care including thromboly-
sis and thrombectomy, recovery and remaining disabilities after ischemic 
stroke may have changed. We investigated patients’ self-perceived health 
and daily life situation after stroke.
Methods: We included patients with acute ischemic stroke causing sen-
sorimotor impairment from the local catchment area of   Skåne University 
Hospital, Lund. At discharge from the acute hospital, the National 
Institutes of Health Stroke Scale (NIHSS) was examined. Participants 
were followed-up after three months with the Stroke Impact Scale (SIS)1,2. 
SIS includes eight domains; strength, memory/thinking, mood/emotions, 

Singapore, Department of Medicine, Singapore, Singapore, 3National 
University Hospital, Division of Neurosurgery, Department of Surgery, 
Singapore, Singapore

Background and aims: Stroke in young adults accounts for only 15% of 
cases, but carries significant socioeconomic burden. Data regarding risk 
factors and functional outcomes for this population have been conflicting. 
We investigated differences in risk factors and outcomes for young adults 
with ischemic stroke (IS) and hemorrhagic stroke, specifically non-trau-
matic intracranial hemorrhage (ICH).
Methods: Young IS or ICH patients aged 18-50 years admitted to a com-
prehensive stroke centre from 2014-2021 were included. Baseline charac-
teristics and outcome measures collected were modified Rankin Scale 
(mRS) on discharge and at 3-months, return to work (RTW) at 3-months 
and mortality.
Results: 459 patients were included with median time to follow-up of 
15-months; 49.2% IS and 50.8% ICH, mean age 43±6 years, 71.5% male 
(n=328). Hyperlipidaemia, smoking and diabetes were more prevalent in 
IS than ICH (Table 1; 46.0% vs. 12.9%; 44.1% vs. 17.2%; 31.0% vs. 8.2%, 
respectively; p<0.001). ICH patients were more likely to have unfavour-
able shift in ordinal mRS on discharge (Figure 1; OR 7.5, CI 5.2-10.9, 
p<0.001) and 3-months (OR 6.4, CI 4.2-9.8, p<0.001), less likely to RTW 
at 3-months (36.3% vs. 54.4%, p=0.004), and higher mortality (12.0% vs. 
2.5%, p<0.001). Although majority of IS patients (80.2%) had good func-
tional outcomes (mRS⩽2) at 3-months, only 54.4% RTW.
Conclusions: Young patients with IS have higher prevalence of modifia-
ble atherosclerotic risk factors compared to young patients with ICH. 
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Methods: This was a prospective cohort study, enrolling AIS patients 
admitted within 24 hours of symptom onset. Serum sST2 level was obtained 
at admission. The primary outcome was a composite of major disability 
[modified Rankin Scale of 3-5] and death at 1 year. Secondary outcomes 
included major disability and death, analyzed separately, at 1 year. Logistic 
regression and restricted cubic spline analyses were used to examine the 
associations of serum sST2 levels at admission with the outcomes.
Results: Among 312 patients (median age 61 years, 28.5% females), 37 
(11.9%) had a primary outcome, including 27 with major disability and 10 
deaths. Elevated serum sST2 level at admission was significantly associ-
ated with the primary outcome [adjusted odds ratio (aOR) 1.58, 95% 
confidence interval (CI) 1.16-2.15; p=0.003] and major disability (aOR 
1.53, 95% CI 1.09-2.16; p=0.014), and tended to be associated with mor-
tality (aOR 1.65, 95% CI 0.98-2.76; p=0.059). Multivariate-adjusted 
restricted spline regression curves showed approximately linear relation-
ships between serum sST2 levels and the risk of the primary outcome and 
secondary outcomes at 1 year (p>0.05 for nonlinearity).
Conclusions: Elevated serum sST2 in the acute stage could be as a 
promising predictor of poor outcomes at 1 year after an ischemic 
stroke.
Disclosure of interest: No

PROGNOSIS AND OUTCOME AFTER STROKE

927

Factors influencing recanalization after 
mechanical thrombectomy with first pass effect 
for acute ischemic stroke

Xiao Zhang*1,2, Xuesong Bai1, Liqun Jiao1

1Xuanwu Hospital, Capital Medical University, Department of Neurosurgery, 
Beijing, China, 2University of Oxford, Sir william dunn school of pathology, 
Oxford, United Kingdom

Background and aims: First pass effect (FPE) is increasingly recognized 
as a predictor of good outcome in large vessel occlusion (LVO). This 
study aimed to elucidate the factors influencing recanalization after 
mechanical thrombectomy (MT) with FPE in treating acute ischemic 
stroke (AIS).
Methods: Main databases were searched for relevant randomized con-
trolled trials (RCTs) and observational studies reporting influencing fac-
tors of MT with FPE in AIS. Recanalization was assessed by the modified 
Thrombolysis in Cerebral Ischemia (mTICI) score. Successful (mTICI 
2b-3) recanalization was observed. Risk of bias was assessed through dif-
ferent scales according to study design. I2 statistic was used to evaluate 
the heterogeneity, while subgroup, meta-regression and sensitivity analy-
sis were performed to investigate the source of heterogeneity.
Results: A total of 17 studies and 6186 patients were included. Among 
them, 2068 patient achieved recanalization with FPE. The results of meta-
analyses showed that age (mean deviation (MD):1.21; p=0.012), female 
gender (odds ratio (OR):1.12,; p=0.046), diabetes mellitus (DM) (OR:1.17; 
p=0.032), occlusion of internal carotid artery (ICA) (OR:0.71; P=0.033), 
occlusion of M2 segment of middle cerebral artery (OR:1.36; p=0.019), 
duration of intervention (MD:-27.85; p<0.001), time of onset to recanali-
zation (MD:-34.63; p=0.004), general anesthesia (OR:0.63; p<0.001) and 
use of balloon guide catheter (BGC) (OR:1.60; p=0.003) were significantly 
associated with successful recanalization with FPE.
Conclusions: Age, gender, occlusion site, anesthesia type and use of 
BGC were influencing factors for successful recanalization after first pass 
thrombectomy.
Disclosure of interest: No

communication, daily activities, mobility, hand function, participation, and 
one question about recovery. The score for each domain is recalculated 
to a range 0-100%, where 100% means no remaining problems. We here 
report 3-months follow-up data for 68 patients.
Results: The participants’ median age was 73 years, 57% were men, 16% 
had received thrombolysis, and 7% thrombectomy. At discharge from 
hospital, 93% had mild disability (NIHSS 0-4 points). At 3-months follow-
up, participants reported most impact on mood/emotions and participa-
tion (SIS median scores 75% and 78%, respectively). Communication was 
least impacted (SIS median score 95%). Overall recovery median was 80% 
(Table 1).
Conclusions: People with acute ischemic stroke and initial sensorimotor 
impairment generally recover well after 3-months. Mood and emotions, 
as well as participation are more affected and important to follow up. 
Knowledge of remaining disabilities is essential for planning of future reha-
bilitation interventions.
1 Duncan et al. Stroke. 1999;30:2131-2140.
2 Duncan et al. Arch Phys Med Rehabil. 2003;84:950-963.
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ELEVATED SERUM SOLUBLE ST2 IS 
ASSOCIATED WITH POOR 1-YEAR 
OUTCOMES IN ACUTE ISCHEMIC STROKE

Xuan Tian*1,2, Yuming Xu2, Xinyi Leng1, Bo Song2

1The Chinese University of Hong Kong, Department of Medicine and 
Therapeutics, Hong Kong, China, 2The First Affiliated Hospital of Zhengzhou 
University, Department of Neurology, Zhengzhou, China

Background and aims: Elevated soluble ST2 (sST2) has been a novel 
biomarker in cardiovascular and cerebrovascular diseases, with predictive 
value for poor outcomes. We aimed to investigate the associations 
between serum sST2 and poor 1-year outcomes in patients with acute 
ischemic stroke (AIS).
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Background and aims: Africa has some of the highest indices of stroke 
burden in the world. The increase in stroke burden is being driven by 
multiple factors acting across the lifespan. Stroke medicine has advanced, 
but substantial gaps remain in our understanding of stroke in Africa. The 
aim of this study was to identify predictors of in-hospital mortality in 
patients with acute stroke.
Methods: This was a single-center study of patients with acute stroke 
consecutively admitted to the Internal Medicine Department of a general 
hospital in Maputo during a six-months period. Data included variables 
related to sociodemographics, comorbidities, and medical complications, 
together with in-hospital mortality. Since mortality may impact differently 
by stroke subtype, sex and hospital length of stay, we proceeded to strat-
ify by these variables.
Results: 149 patients were included. The hospital mortality rate was 
24.2%. Stratifying by hospital stay (<7 and ⩾7 days), we observed that 
overall mortality was 15.9% versus 61.3% (p < 0.0001); by sex, we did 
not observe a worse result (p=0.546). And stratifying by stroke subtype, 
overall mortality in ischemic stroke was 18.7% versus 32.8% in cerebral 
hemorrhage (p=0.05). The main factors independently associated with 
hospital mortality were stroke severity (Glasgow Coma Scale < 9, odds 
ratio (OR): 3.2; 95%CI, 1.15-8.9), respiratory infections (OR: 4.7; 95%CI, 
1.8-12.1) and intracranial hypertension (OR: 3.9; 95%CI, 1.6-10.1).
Conclusions: Stroke severity and potentially modifiable complications 
(respiratory infections) confer an increased risk of in-hospital death in 
both women and men, particularly during the second week of admission.
Disclosure of interest: No
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IMPACT OF RENAL FUNCTION VARIABILITY 
ON LONG-TERM PROGNOSIS IN ISCHEMIC 
STROKE PATIENTS WITH ATRIAL 
FIBRILLATION

Xiao Wang*1, Chun Fung Sin2, Kay Cheong Teo3,  
Yuen Kwun Wong3, Roxanna Liu3, Kui Kai Lau2

1The University of Hong Kong, Department of Medicine, Hong Kong, China, 
2The University of Hong Kong, Department of Pathology, Hong Kong, Hong 
Kong, 3Queen Mary Hospital, Department of Medicine, Hong Kong, Hong Kong

Background and aims: Although renal dysfunction is associated with 
poor clinical outcomes in patients with stroke and atrial fibrillation (AF), 
the impact of renal function variability on long-term prognosis remains 
unclear. We aimed to evaluate the associations of renal function variability 
with the risk of adverse clinical outcomes among transient ischemic 
attack (TIA)/ischemic stroke patients with AF.
Methods: Using a population-wide database in Hong Kong, we identified 
AF patients with acute ischemic stroke/TIA from 2016 – 2020. Renal func-
tion variability was assessed by calculating the coefficient of variation 
(CV) of the estimated glomerular filtration rates (eGFR) measured during 
follow up. Clinical endpoints included stroke, systemic embolism (SE), 
intracerebral hemorrhage (ICH) and extracranial bleeding, major adverse 
cardiovascular events (MACE), and all-cause mortality. Subdistribution 
hazard ratio (SHR) and hazard ratio (HR) were estimated by competing 
risk regression and Cox proportional hazards regression models.
Results: A total of 4,014 patients were included in the final analysis 
(mean age 80±11 years, 44% men). Greater eGFR variability was associ-
ated with a higher risk for stroke/SE (SHR: 1.08; 95% confidence interval: 
1.01-1.16), ischemic stroke/SE (1.10;1.02-1.19), total bleeding (1.09; 1.02-
1.16), MACE (1.24; 1.17-1.32), and all-cause mortality (HR:1.47; 1.42-
1.52). In addition, greater eGFR variability was also significantly associated 
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General anesthesia versus conscious sedation for 
endovascular therapy in acute ischemic stroke

Xiao Zhang*1,2, Xuesong Bai1, Liqun Jiao1
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Beijing, China, 2University of Oxford, Sir william dunn school of pathology, 
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Background and aims: Endovascular thrombectomy (EVT) is the first-
line treatment for patients with acute ischemic stroke (AIS). However, the 
optimal anesthetic modality during EVT is unclear. Therefore, this study is 
aimed to summarize the current literatures from RCTs to provide new 
clinical evidence of choosing anesthetic modality for AIS patients when 
receiving EVT.
Methods: Literature search was conducted in following databases, 
EMBASE, MEDLINE, Web of Science, and the Cochrane Library, for rel-
evant randomized controlled trials (RCTs) comparing general anesthesia 
(GA) and conscious sedation (CS) for AIS patients during EVT. We used 
the Cochrane Collaboration criteria for assessment of risk bias of 
included studies. The heterogeneity of outcomes was assessed by I2 

statistic.
Results: 5 RCTs with 498 patients were included. GA was conducted in 
251 patients and CS in 247 patients. EVT under GA in AIS patients had 
higher rates of successful recanalization (RR: 1.13, 95% CI: 1.04-1.23; P = 
0.004; I2 = 40.6%) and functional independence at 3 months (RR: 1.28, 
95% CI: 1.05-1.55; P = 0.013; I2 = 18.2%) than CS. However, GA was 
associated with higher risk of mean arterial pressure (MAP) drop (RR: 
1.71, 95% CI: 1.19-2.47; P <0.01; I2 = 80%) and pneumonia (RR: 2.32, 
95% CI: 1.23-4.37; P = 0.009; I2 = 33.5%).
Conclusions: GA was superior over CS in successful recanalization and 
functional independence at 3 months when performing EVT in AIS 
patients. However, GA was associated with higher risk of MAP drop and 
pneumonia.
Disclosure of interest: No
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Predictors of in-hospital mortality after stroke  
at the Central Hospital of Maputo, Mozambique:  
a cross-sectional study
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current randomized controlled trials (RCTs) to compare the efficacy and 
safety of antiplatelet and anticoagulation therapies for CAD.
Methods: A literature search was conducted in the major databases. 
Only the RCTs comparing the antiplatelet and anticoagulation therapies 
for the patients with CAD were included. Combined estimates of the 
relative risk (RR) of antiplatelet vs. anticoagulation were analyzed. 
Heterogeneity was measured using the I 2 statistical analysis. The analyses 
were performed in the intention-to-treat (ITT) and per-protocol (PP) 
population, respectively.
Results: Two RCTs involving 444 patients in the ITT population and 370 
patients in the PP population were included. In the ITT population, com-
pared with the patients in the anticoagulation group, the patients in the 
antiplatelet group showed a higher rate of ischemic stroke within 3 
months (RR = 6.73, P = 0.029). No difference between these two treat-
ment groups was found for the outcomes of transient ischemic attack (RR 
= 0.37, P = 0.181), intracranial hemorrhage (RR = 0.33, P = 0.494), 
major extracranial bleeding (RR = 0.31, P = 0.476), or the composite of 
these outcomes within 3 months. For the PP population, the results of 
the meta-analysis of outcomes between the antiplatelet and anticoagula-
tion groups were consistent with the ITT population.
Conclusions: Compared with the antiplatelet group, the anticoagulation 
group has a lower risk of ischemic stroke without increasing bleeding risk 
when treating CAD.
Disclosure of interest: No
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Percutaneous transluminal angioplasty and 
stenting for vertebral artery stenosis

Xiao Zhang*1,2, Ran Xu2, Liqun Jiao2

1University of Oxford, Sir william dunn school of pathology, Oxford, United 
Kingdom, 2Xuanwu Hospital, Capital Medical University, Department of 
Neurosurgery, Beijing, China

Background and aims: To assess the safety and efficacy of percutane-
ous transluminal angioplasty, with or without stenting, combined with 
medical treatment (MT), compared to MT alone, in people with episodes 
of cerebral ischaemia due to vertebral artery stenosis (VAS).
Methods: We included all randomised controlled trials (RCTs) that com-
pared endovascular treatment (ET) plus MT with MT alone in treating 
people aged 18 years or over with symptomatic VAS. We included all 
types of ET modalities. MT included risk factor control, antiplatelet ther-
apy, lipid-lowering therapy.
Results: We included three RCTs with 349 participants with symptomatic 
VAS. There was no significant difference in 30-day post-randomisation 
deaths/strokes between ET plus MT and MT alone (risk ratio (RR) 2.33, 95% 
confidence interval (CI) 0.77 to 7.07). There were no significant difference 
between ET plus MT and MT alone in fatal/non-fatal strokes after 30 days 
post-randomisation to completion of follow-up (RR 0.51, 95% CI 0.26 to 
1.01), ischaemic or haemorrhagic stroke during the entire follow-up period 
(RR 0.77, 95% CI 0.44 to 1.32), death during the entire follow-up period (RR 
0.78, 95% CI 0.37 to 1.62), and stroke or transient ischaemic attack (TIA) 
during the entire follow-up period (RR 0.65, 95% CI 0.39 to 1.06).
Conclusions: This Cochrane Review provides low- to moderate-cer-
tainty evidence indicating that there are no significant differences in either 
short-or long-term risks of stroke, death, or TIA between people with 
symptomatic VAS treated with ET plus MT and those treated with MT 
alone.
Disclosure of interest: No

with ICH (1.31; 1.14-1.51) in patients prescribed DOACs. In patients 
treated with warfarin, greater eGFR variability was only significantly asso-
ciated with MACE (1.39; 1.19-1.62) and all cause-mortality (1.53; 
1.36- 1.71).
Conclusions: Visit-to-visit renal function variability is independently 
associated with worse long-term clinical outcomes among AF patients 
with TIA/ischemic stroke.
Disclosure of interest: No
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Risk Factors for New Ischemic Cerebral Lesions 
after Carotid Artery Stenting

Xiao Zhang*1,2, Yao Feng1, Xuesong Bai1, Liqun Jiao1

1Xuanwu Hospital, Capital Medical University, Department of Neurosurgery, 
Beijing, China, 2University of Oxford, Sir william dunn school of pathology, 
Oxford, United Kingdom

Background and aims: New ischemic cerebral lesions (NICL) are com-
monly occur after carotid artery stenting (CAS) with an incidence rate 
ranging from 18 to 58% and are detected by diffusion-weighted imaging-
magnetic resonance imaging (DWI-MRI). This study aimed to identify risk 
factors for NICL after CAS.
Methods: Relevant literature reporting risk factors for NICL after CAS 
were searched. Randomized controlled trials, case-control studies, or 
cohort studies were included in accordance with the pre-specified eligibil-
ity criteria. The risk of bias was assessed using the Cochrane Collaboration 
criteria and the quality of evidence was assessed with the corresponding 
scale.
Results: The final analyses included a total of 21 studies and 1,907 par-
ticipants, including 764 NICL-positives and 1,143 NICL-negatives. 
Determinants for NICL-positivity were age (mean deviation (MD): 2.60; 
95% confidence interval (CI): [1.53-3.68]), symptomatic carotid lesions 
(odds ratio (OR): 1.77; 95% CI: [1.39-2.25]) and smoking (OR: 0.74; 95% 
CI: [0.58-0.94]). For symptomatic patients, risk factors for NICL-positive 
included diabetes mellitus (OR: 1.76; 95% CI: [1.09-2.82]), but smoking 
(OR: 0.54; 95% CI: [0.31-0.93]) was a protective factor. Risk factors for 
centers with high NICL incidence were age (MD: 2.05; 95% CI: [0.93-
3.17]) and symptomatic carotid lesions (OR: 1.77; 95% CI: [1.29-2.45]).
Conclusions: Older age and symptomatic carotid lesions are associated 
with an increased risk of post-CAS NICL whereas smoking is associated 
with a decreased risk. Risk factors for NICL in symptomatic patients is 
diabetes mellitus, while those for patients at centers with high incidence 
are age and symptomatic carotid lesions.
Disclosure of interest: No
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Antiplatelet vs. Anticoagulation in Cervical Artery 
Dissection

Xiao Zhang*1,2, Xuesong Bai2, Liqun Jiao2

1University of Oxford, Sir william dunn school of pathology, Oxford, United 
Kingdom, 2Xuanwu Hospital, Capital Medical University, Department of 
Neurosurgery, Beijing, China

Background and aims: The optimal management for cervical artery 
dissection (CAD) is uncertain. This study aimed to summarize the 
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Methods: Data are from the international ENCHANTED study. 
Symptomatic intracerebral haemorrhage (sICH) was defined according to 
the Safe Implementation of Thrombolysis in Stroke-Monitoring Study 
(SITS-MOST) criteria, National Institutes of Neurological Diseases and 
Stroke (NINDS) criteria, and the European-Australian Cooperative Acute 
Stroke Study 2 (ECASS2) criteria. Asymptomatic intracerebral haemor-
rhage (aICH) was defined as any intracerebral haemorrhage but not clas-
sified as sICH. Radiological subtypes of HT were assessed by the 
Heidelberg Bleeding Classification: haemorrhagic infarction types 1 (HI1) 
and 2 (HI2), and parenchymal haematoma types 1 (PH1) and 2 (PH2). 
Logistic regression models were used to determine poor functional out-
come defined as scores 3-6 on the modified Rankin scale at 90 days.
Results: Of 4370 included AIS patients, 779 (17.8%) developed any 
intracranial haemorrhage. sICH (odds ratio [OR] 22.26, 95%CI 8.70-
56.96; p<0.001) and aICH (OR 2.18, 1.81-2.64; p<0.001) per SITS-
MOST criteria were associated with poor functional outcome. Similar 
results were obtained for sICH and aICH per NINDS and ECASS2 crite-
ria. HI1 (OR 2.40, 1.77-3.25; p<0.001), HI2 (OR 1.48, 1.05-2.09; p=0.027), 
PH1 (OR 2.45, 1.63-3.68; p<0.001) and PH2 (OR 5.05, 3.23-7.89; 
p<0.001) were associated with poor functional outcome.
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Endovascular Therapy for Symptomatic 
Intracranial Artery Stenosis

Xiao Zhang*1,2, Tao Wang2, Liqun Jiao2

1University of Oxford, Sir william dunn school of pathology, Oxford, United 
Kingdom, 2Xuanwu Hospital, Capital Medical University, Department of 
Neurosurgery, Beijing, China

Background and aims: Intracranial artery atherosclerotic stenosis 
(ICAS) is one of the most common causes of stroke. Endovascular ther-
apy including balloon angioplasty alone (BA), balloon-mounted stent 
(BMS), or self-expanding stent (SES) was an important alternative to 
treat symptomatic ICAS refractory to medical treatment, while none of 
the three subtypes has been established to be the primary option. We 
conducted this study to determine both the safety and efficacy and 
establish a hierarchy of different endovascular therapies on sympto-
matic ICAS.
Methods: Major databases were searched for studies comparing out-
comes of three different endovascular approaches and other comparable 
non-endovascular therapies for symptomatic ICAS patients. Primary out-
comes included short-term mortality or stroke rate (peri-procedural, or 
mean follow-up⩽3 months), and long-term mortality or stroke rate 
(mean follow-up⩾6 months). Pairwise and network meta-analyses based 
on the above systematic review were conducted.
Results: A total of 19 eligible studies involving 3386 patients treated with 
4 different approaches (BA, SES, BMS, and medical treatment) were ana-
lyzed. For primary outcome, BA had the highest ranking (SUCRA value 
78), followed by BMS (SUCRA value 21.5) and SES (SUCRA value 13.1). 
The short-term mortality or stroke rate was significantly lower in the BA 
group compared to SES (OR=2.50; 95% CI 1.12 to 5.57; p=0.026) or BMS 
(OR=0.43; 95% CI 0.19 to 0.96; p=0.038).
Conclusions: BA offers the highest level of safety outcomes in terms of 
short-term mortality or stroke in treating symptomatic patients with 
intracranial artery stenosis, compared to SES and BMS.
Disclosure of interest: No
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PATTERNS OF HAEMORRHAGIC 
TRANSFORMATION AND FUNCTIONAL 
OUTCOME AFTER ACUTE ISCHAEMIC 
STROKE: RESULTS FROM THE ENCHANTED 
STUDY

Yanan Wang*1,2, Xiaoying Chen2, Toshiki Maeda2, Chen Chen2, 
Simiao Wu1, Ming Liu1, Craig Anderson2,3

1Department of Neurology, West China Hospital, Sichuan University, 
Chengdu, China, 2The George Institute for Global Health, Faculty of Medicine, 
University of New South Wales, Sydney, Australia, 3Department of Neurology, 
Royal Prince Alfred Hospital, Sydney Health Partners, Sydney, Australia

Background and aims: Haemorrhagic transformation (HT) may com-
promise functional recovery after thrombolysis for acute ischaemic stroke 
(AIS). We aimed to determine associations between patterns of HT (clini-
cal and radiological categories) and functional outcome after AIS.

Conclusions: All forms of ICH in relation to thrombolysis treatment for 
AIS predict poor functional outcome.
Disclosure of interest: No
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Susceptibility vessel sign, a predictor of  
long-term outcome in stroke patients treated 
with mechanical thrombectomy

Morin Beyeler*1, Loris Weber1, Belachew Nebiyat2,  
Enrique Barvulsky2, Moritz Kielkopf1, Christoph Kurmann3, 
Lorenz Grunder3, Eike Immo Piechowiak3, Thomas Meinel1, 
Mirjam Rachel Heldner1, David Seiffge1, Sara Pilgram-Pastor3, 
Tomas Dobrocky3, Thomas Pabst4, Martin D. Berger4,  
Simon Jung1, Marcel Arnold1, Jan Gralla3, Urs Fischer5,  
Adnan Mujanovic3, Johannes Kaesmacher3

1Inselspital, Bern University Hospital, and University of Bern, Department of 
Neurology, Bern, Switzerland, 2Medical Center – University of Freiburg, Faculty 
of Medicine, University of Freiburg, Department of Neuroradiology, Freiburg, 
Germany, 3Inselspital, Bern University Hospital, and University of Bern, 
Institute for Diagnostic and Interventional Neuroradiology, Bern, Switzerland, 
4Inselspital, Bern University Hospital, and University of Bern, Department of 
Medical Oncology, Bern, Switzerland, 5University Hospital of Basel, University 
of Basel, Neurology Department, Basel, Switzerland

Background and aims: The absence of susceptibility vessel sign (SVS) 
in patients treated with mechanical thrombectomy (MT) is associated 
with poor clinical outcomes after three months. Underlying conditions, 
such as cancer, are assumed to influence the SVS status and could impact 
the long-term outcome. We aimed to assess the SVS status as an inde-
pendent predictor of long-term outcomes in MT-patients.
Methods: SVS status was retrospectively determined in consecutive 
MT-patients at our stroke center between 2010 and 2018. Predictors of 
long-term mortality and poor functional outcome (modified Rankin Scale 
[mRS] ⩾ 3) were identified using multivariable cox and logistic regression, 
respectively.
Results: Out of the 558 patients included, SVS was absent in 13% (n=71) 
and present in 87% (n=487) on baseline imaging. Patients with absent SVS 
were more likely to have cancer (P=0.003) and diabetes mellitus (P<0.001) 
at the time of stroke. The median long-term follow-up time was 1058 days 
(interquartile range 533-1671 days). The absence of SVS was associated 
with long-term mortality (adjusted hazard ratio [aHR] 2.11, 95% CI 1.35-
3.29, Figure 1) and poor functional outcome (adjusted odds ratio [aOR] 
2.90, 95% CI 1.29-6.55, Figure 2). This was also the case for cancer (aHR 
3.08, 95% CI 1.93-4.91, and aOR 3.97, 95% CI 1.53-10.28) and diabetes 
mellitus (aHR 1.78, 95% CI 1.19-2.64, aOR 2.85, 95% CI 1.39-5.85).
Conclusions: Patients with absence of SVS have a poorer long-term 
functional outcome. This could results from an underlying cancer, diabe-
tes mellitus or other underlying conditions not identified yet.
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High fibrin and platelet clot is associated 
with stroke recurrence after endovascular 
thrombectomy in patients with active  
cancer

Chuan-Hsiu Fu*1, Chihhao Chen2, Yen-Heng Lin3,  
Chung-Wei Lee3, LI-Kai Tsai1, Sung-Chun Tang2,  
Chia-Tung Shun4, Jiann-Shing Jeng2

1National Taiwan Univeristy Hospital Hsin-Chu branch, Department  
of Neurology, Hsinchu City, Taiwan, 2National Taiwan Univeristy  
Hospital, Department of Neurology, Taipei City, Taiwan, 3National  
Taiwan Univeristy Hospital, Department of Medical Imaging, Taipei City, 
Taiwan, 4National Taiwan Univeristy Hospital, Department of Pathology, 
Taipei City, Taiwan

Background and aims: Fibrin and platelet-rich clot is characteristic of 
cancer related stroke. The correlation between clot composition and 
stroke recurrence in patients with active cancer is still unknown.
Methods: Acute ischemic stroke patients receiving endovascular 
thrombectomy between March 2015 and November 2021 were included, 
and were divided into active cancer, non-active cancer and without can-
cer groups. Clots underwent hematoxylin and eosin staining and the 
percentages of fibrin/platelet were quantified. Stroke recurrence was 
defined as newly developed neurological deficits 90 days from the index 
stroke event.
Results: A total of 420 patients with retrieved clots were included, 
which comprised of 50 patients with active cancer, 23 patients with non-
active cancer and 347 patients without cancer. Higher rate of stroke 
recurrence and mortality at 90 days, as well as higher fibrin/platelet com-
position were observed in active cancer group compared to the other 
two groups (all P<0.001). The rate of stroke recurrence at 90 days was 
38.9% with the median duration of 10 days after the index stroke in 
patients with active cancer. Furthermore, in patients with active cancer, 
fibrin/platelet percentage in retrieved clot was higher in those with stroke 
recurrence than those without (96.2% vs. 55.8%, P=0.011), while no such 
difference was observed in patients without cancer (Figure). After adjust-
ment of clinical parameters, fibrin/platelet percentage was significantly 
associated with stroke recurrence in active cancer group [OR=1.06 (1.01-
1.11), P=0.01].
Conclusions: Higher percentage of fibrin and platelet clot predicts 
stroke recurrence at 90 days among patients with active cancer after EVT.
Disclosure of interest: No

Figure 1.
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NEUROPSYCHOLOGICAL DEFICITS IN 
PATIENTS WITH FAVORABLE OUTCOME 
AFTER MIDDLE CEREBRAL ARTERY 
INFARCTION

Hannah Hild*1, Christian Foerch2, Ariane Martinez Oeckel1
1Goethe University, Department of Neurology, Frankfurt am Main, Germany, 
2Klinikum Ludwigsburg, Department of Neurology, Ludwigsburg, Germany

Background and aims: Functional outcome after stroke is measured by 
the modified Rankin Scale (mRS). Due to the right-left representation of 
neuropsychological functions in brain hemispheres, there might be a dis-
tortion between the classification of functional deficits on the mRS and 
the actual condition of patients. This study aimed to assess infarct vol-
umes and neuropsychological symptoms in patients with left- and right-
sided middle cerebral artery (MCA) infarction having a favourable mRS 
outcome at 3 months.
Methods: We included 105 patients with MCA infarction and mRS score 
0-1 at 3 months. All patients received endovascular therapy during the 
acute phase due to proximal vessel occlusion. Infarct volumes were deter-
mined. Patients then received a follow-up examination via telephone 
interview and written questionnaires (SIS-16, SF-36). The 15 patients with 
largest infarct volumes were further assessed with neuropsychological 
test battery (TAP-M).
Results: Mean infarct volume was larger in patients with right-sided 
(23.3ml) compared to left-sided (8.5ml) MCA infarction (p<0.05). One in 
three patients with right-sided infarction stated to have permanently lost 
their work ability. Compared to age-dependent standard values, patients 
with right-sided infarction showed deficits in intrinsic and extrinsic alert-
ness, divided and focused attention, whereas left-sided did not. Additionally, 
patients with right-sided infarction showed a subclinical neglect to the left.
Conclusions: The findings suggest the persistence of severe neuropsy-
chological deficits and reduced quality of life in patients with right hemi-
spheric stroke, although being categorized as “favourable functional 
outcome” on the mRS. The development of more sensitive outcome 
scales for neuropsychological dysfunction is urgently needed.
Disclosure of interest: No
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Prognosis reviewing by using geriatric nutritional 
risk index in acute ischemic stroke patients with 
intravenous thrombolysis

Zhu Yafang*1, Dongqin Chen1, Xia Zhang1, Yi Wang1,  
Yongjun Cao1

1The Second Affiliated Hospital of Soochow University, Neurology, Suzhou, China

Background and aims: To discuss the clinical characteristics in acute 
ischemic stroke (AIS) patients with intravenous thrombolysis under differ-
ent nutritional status, and review the predictive value of geriatric nutri-
tional risk index (GNRI) to prognosis.
Methods: The AIS patients with intravenous thrombolysis (n=311) hospi-
talized in neurology department of The Second Affiliated Hospital of 
Soochow University were retrospectively analyzed from Aug. 2018 to Aug. 
2020. Patients with mRS>2 scores at discharge were considered as poor 
prognosis. With GNRI as nutritional screening tool, all patients were 
divided into high GNRI group (GNRI>98) and low GNRI group (GNRI⩽98).

Disclosure of interest: No
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PULSATILITY INDEX AS A PROGNOSTIC 
MARKER OF COGNITIVE AND CLINICAL 
OUTCOME IN A COHORT OF PATIENTS WITH 
ACUTE NON-DISABLING STROKE AND TIA 
WITH DIFFERENT ETIOPATHOGENESIS

Nicoletta Brunelli*1, Claudia Altamura1,  
Marilena Marcosano1, Sergio Soeren Rossi1, Carlo Vico1, 
Carmelina Maria Costa2, Adriana Fallacara3,  
Marcel Bach-Pages4, Fabrizio Vernieri1
1Fondazione Policlinico Universitario Campus Bio-Medico, Department of 
Medicine and Surgery, Unit of Headache and Neurosonology, Unit of 
Neurology, Università Campus Bio-Medico di Roma, Rome, Italy, 2San 
Giuseppe Hospital, Neurology Unit, Milan, Italy, 3Policlinico of Bari “Aldo 
Moro”, Neurology Unit, Bari, Italy, 4University of Oxford, Department of 
Biology, Oxford, United Kingdom

Background and aims: to assess if cerebral hemodynamics represent a 
prognostic marker of clinical and cognitive outcome in acute Stroke/TIA 
patients
Methods: patients with TIA/minor stroke (MS) of anterior circulation 
were enrolled and clinical scales and cognitive tests were performed at: 
T1 (48-72h from onset), T2 (1 month follow up [FU]), T3 (6 months FU) 
and T4 (12 months FU). Vasomotor reactivity (VMR) and Pulsatility Index 
(PI) of MCA and PCA were registered at T1 and T3.
Results: 124 patients with acute MS/TIA were enrolled (median age 66 
years, 71% men and 69,4% had a stroke). At T1, we found an inverse 
correlation between MCA PI and MMSE and MOCA and between PCA 
PI and MMSE and MOCA. A positive correlation was found between age 
and MCA PI and PCA PI, while an inverse correlation was registered 
between age and MMSE and MOCA. The same results were confirmed 
at T3. An inverse correlation was found between MCA PI at baseline 
and MOCA at T2, MMSE and MOCA at T3, MMSE and MOCA at T4. 
An inverse correlation was registered between baseline PCA PI and 
MMSE and MOCA at T2, MMSE and MOCA at T3, MOCA at T4. A 
positive correlation was observed between baseline MCA PI and mRS at 
T2, T3 and T4. VMR at T1 did not differ between stroke subtypes and 
was higher than T3.
Conclusions: MCA and PCA PI may play a key role in the acute phase of 
ischemic MS/TIA, predicting cognitive and clinical outcome.
Disclosure of interest: No

Figure 2.
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Background and aims: Renal hyperfiltration (RHF) had poor short-
term outcome after reperfusion therapy in ischemic stroke. However, 
impact of RHF on short-term outcome in ischemic stroke patients with-
out reperfusion therapy was not revealed.
Methods: This cross-sectional study included 2,266 patients with reper-
fusion therapy and 1,977 patients without reperfusion therapy. A high and 
low eGFR were based on the Chronic Kidney Disease Epidemiology 
Collaboration equation and defined respectively as the 5th and 95th per-
centiles of age- and sex-specific eGFR. Occurrence of death within 6 
months was compared between the groups according to their eGFR such 
as low, normal, or high eGFR.
Results: In patients with reperfusion therapy, 2,051 (90.5%) had a normal 
eGFR, 110 (4.9%) a low eGFR, and 105 (4.6%) a high eGFR. In patients 
without reperfusion therapy, 1770 (90.0%) had a normal eGFR, 102 
(5.0%) a low eGFR, and 105 (5.0%) a high eGFR. Stroke severity and, the 
presence of large vessel occlusion were differed between two groups. 
After adjusting for variables with in the univariable analysis, 6-months 
mortality was independently associated with high eGFR (hazard ratio 
[HR] 2.22, 95% confidence interval [CI] 1.36–3.62, P=0.001) in patients 
with reperfusion therapy, but not in without reperfusion therapy (HR, 
0.55, 95% CI, 0.22–1.39, P=0.207).
Conclusions: This finding suggested that the clinical impact of RHF 
could be stronger in the case of reperfusion. This finding may be contrib-
uted to the difference of stroke severity and the presence of large vessel 
occlusion.
Disclosure of interest: No
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DEEP WHITE MATTER LESIONS INCREASE 
THE RISK OF STROKE RECURRENCE AT 90 
DAYS

Yongle Wang*1, Xiaoyuan Niu1

1First Hospital of Shanxi Medical University, Department of Neurology, 
Taiyuan City, China

Background and aims: The use of white matter lesions (WMLs) to 
predict poor prognosis in stroke patients has been previously reported, 
but the prognostic value of location and severity of WMLs on the prog-
nosis of acute minor ischaemic stroke is unclear. The aim of this study was 
to investigate the impact of location (periventricular white matter, PVWM 
or deep white matter, DWM) and severity of WMLs on short-term recur-
rence of stroke.
Methods: A total of 2175 patients with acute minor ischaemic stroke 
with NIHSS <= 5 and presented to emergency room within 72 hours 
were prospectively included in the study. All patients enrolled had cra-
nial MRI and CT completed. Baseline data and laboratory tests were 
collected. Trained radiologists evaluated the location and burden of 
WMLs by Fazekas scale. The primary outcome was stroke recurrence 
(ischaemic and haemorrhagic stroke) during 90-day follow-up. 
Multivariate Cox regression analysis assessed the relationship between 
WMLs and outcome.
Results: A total of 164 patients (8.5%) had a stroke recurrence. Overall 
presence of WMLs or PVWM did not significantly increase the risk of 
stroke recurrence. DWM with large confluent areas increased the risk 
of recurrence (HR 2.27, 95% CI 1.26-4.11 p=0.007). Increased Fazekas 
score may be associated with stroke recurrence (HR, 1.08, 95% CI 
0.99-1.18).
Conclusions: Severity of DWM is associated with 90-day stroke recur-
rence in patients with minor stroke.
Disclosure of interest: No

Results: In univariate analysis, the high GNRI group was more likely to be 
older, and to have a history of atrial fibrillation and Coronary heart disease, 
the levels of hemoglobin, albumin, and glomerular filtration rate were lower, 
level of lactic dehydrogenase was high. The proportion of patients with 
poor prognosis in the malnutrition risk group was significantly higher than 
that in the non-malnutrition group.The results of multi-factor regression 
analysis showed that age, initial NIHSS score and atrial fibrillation were 
independent predictive factors of poor prognosis in AIS patients with intra-
venous thrombolysis. The ROC curve analysis showed that the predictive 
value of GNRI was high [AUC=0.826 (95%CI: 0.766-0.885, P<0.001)] .
Conclusions: Malnutrition is a risk factor for poor prognosis in acute 
ischemic stroke patients with intravenous thrombolysis. GNRI assessment 
of nutritional status is helpful to predict the prognosis of patients with 
acute ischemic stroke who are treated with intravenous thrombolysis.
Disclosure of interest: No
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ASSOCIATION OF CHA2DS2-VASc WITH 
CARDIAC FUNCTION AND STROKE 
OUTCOME AFTER STROKE WITH ATRIAL 
FIBRILLATION

Park Jong-Ho*1

1Myongji Hospital, Hanyang University College of Medicine, Neurology, 
Goyang, South Korea

Background and aims: Atrial fibrillation (AF) is associated with more 
grave outcomes than the other stroke subtypes. Left ventricular diastolic 
dysfunction (LVDD) is prevalent in the elderly people and is associated 
with AF risk. We investigated whether higher CHA2DS2-VASc score is 
associated with LVDD severity and stroke outcome in stroke with AF.
Methods: This is a retrospective analysis of prospectively collected data 
on consecutive AF-induced stroke patients <1 week from the onset with 
relevant MR imaging from March 2015 through February 2018. Patients 
were compared by median value (13.15) of LVDD. CHA2DS2-VASc was 
assessed by continuous variable, 3 strata (low-risk [a CHA2DS2-VASc 
score of 0–2], moderate-risk [3–4] and high-risk [5−9]), and its individual 
component. Stroke outcome was measured with modified Rankin Scale 
(mRS) at 3-month and poor outcome was defined as mRS ⩾3.
Results: A total of 177 patients (mean age, 74.1±9.83; male, 46.3%) were 
included. In multivariable analysis, CHA2DS2-VASc was independently associ-
ated with LVDD (OR 1.83, 95% CI: 1.37–2.45 for continuous model and 
10.75, 2.90–39.75 for high-risk strata). Increasing CHA2DS2-VASc sore was 
associated with mRS ⩾3 (1.64, 1.17–2.31). Compared to the CHA2DS2-
VASc 0–2, stepwise relationships were observed between increasing 
CHA2DS2-VASc strata and the risk of mRS ⩾3 (1.98, 0.51–7.71; 5.15, 1.16–
22.89, respectively). Among individual components, diabetes (4.33, 1.31–
14.27) and female sex (3.88, 1.17–12.85) remained as predictors of mRS ⩾3.
Conclusions: Higher CHA2DS2-VASc score might be a significant determi-
nant of LVDD severity and 3-month functional outcome after stroke with AF.
Disclosure of interest: No

PROGNOSIS AND OUTCOME AFTER STROKE

1259

Difference influence of renal hyperfiltration on 
short-term outcome in ischemic stroke patients 
according to the presence of reperfusion therapy

Sung Jo Bang1, Hyungjong Park*1
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Background and aims: Ischemic stroke with middle cerebral artery 
(MCA) atherosclerosis is caused by various mechanisms. Blood viscosity 
may affect stroke mechanism and early neurological deterioration. Here, 
we aimed to investigate the relationship between blood viscosity stroke 
mechanism and END in patients with MCA infarction.
Methods: We recruited consecutive patients with symptomatic MCA 
atherosclerosis (⩾50% stenosis). Blood viscosity (systolic and diastolic) 
was measured by scanning capillary-tube viscometer. These parameters 
were compared among patients with different mechanisms of sympto-
matic MCA disease (in situ thrombo-occlusion, artery-to-artery embo-
lism, and local branch occlusion). END was defined as four points increase 
in the National Institutes of Health Stroke Scale (NIHSS) score from base-
line during the first week. Associations between blood viscosity and END 
were evaluated.
Results: A total of 360 patients (76 in situ thrombo-occlusion, 216 
artery-to-artery embolism, and 68 local branch occlusion) were investi-
gated. Blood viscosity (systolic and diastolic) were highest in stroke due 
to in situ thrombo-occlusion, followed by artery-to-artery embolism, and 
local branch occlusion (p <0.001). Blood viscosity, initial NIHSS, and 
stroke caused by in situ thrombo-occlusion were independently associ-
ated with END in patients with MCA disease. In subgroups, diastolic 
blood viscosity was independently associated with END in patients with 
sMCA-IST (adjusted OR, 1.338; 95% CI, 1.010–1.771), sMCA-AAE 
(adjusted OR, 1.285; 95% CI, 1.010–1.634), and sMCA-LBO (adjusted 
OR, 1.524; 95% CI, 1.035–2.246).
Conclusions: Stroke caused by in situ thrombo-occlusion had highest 
blood viscosity. Blood viscosity was related to END in patients with 
stroke caused by MCA disease.
Disclosure of interest: No
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BRAIN FRAILTY MEDIATES DISCREPANCIES 
BETWEEN FIV AND 90-DAY FUNCTIONAL 
OUTCOME IN PATIENTS WITH ISCHEMIC 
STROKE RECEIVING ENDOVASCULAR 
TREATMENT: A STRUCTURAL-EQUATION-
MODELLING APPROACH

Faysal Benali*1, Joachim Fladt2, Jaroenngarmsame Jane2,  
Fouzi Bala2, Nishita Singh2, Johanna Ospel2, Michael Tymianski3, 
Michael Hill2, Mayank Goyal2, Aravind Ganesh2

1Foothills Medical Centre, MUMC+, Calgary, Canada, 2Foothills Medical 
Centre, ., Calgary, Canada, 3NONO, ., Toronto, Canada

Background and aims: Some patients have poor outcome despite small 
final infarct volume (FIV) after receiving endovascular treatment (EVT), 
while others with large FIV do better. We investigate the extent to which 
such discrepancies are mediated by imaging-determined brain-frailty.
Methods: This is a post-hoc analysis of the ESCAPE-NA1-trial in patients 
undergoing EVT. Brain-frailty, scored on non-contrast CT(NCCT), was 
defined by subcortical atrophy(cc-it ratio), cortical atrophy(GCA score), 
lacunes, chronic-infarctions and white-matter-disease(Fazekas). FIV was 
delineated on diffusion-weighted-magnetic-resonance-imaging(DWI-MRI) 
or 24h-NCCT. A structural-equation-model was applied to create a 
latent-variable([LV]=“imaging-brain-frailty”). This LV was then included as 
possible mediator for the association between low/high-FIV(⩽7 
mL/⩾92mL) and poor/good 90-day-outcome(mRS⩾3/mRS⩽2) respec-
tively. Adjustments were made for age, vascular risk factors, pre-existing 
cancer, and serious-adverse-events(SAE)–variables previously shown to 

Table 1. Relationship between WMLs and stroke recurrence

Figure 1. Flowchart of the study.

Figure 2. K-M curve of stroke recurrence among DWM groups.
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Blood viscosity Associated with Stroke 
Mechanism and Early Neurological Deterioration 
in Middle Cerebral Artery Atherosclerosis

Ho Geol Woo*1, Sung Hyuk Heo1, Taewoo Kim1, Eui Jong Kim2, 
Bum Joon Kim3
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Results: Of the 244 included patients, 87 (35,6 %) had a BS on baseline 
MRI. Mean age was 72 ± 16 years and 52,5% (n=128) were female. In 
univariate analysis, patients with BS were more likely to be younger (68 vs 
74; p=0.007), to have a higher NIHSS score (p=0.038), to have a proximal 
occlusion (p=0.012). In multivariate analyses, BS was associated with a 
younger age (OR: 0.977 (0,958 – 0,997)) and the presence of cortical 
veins signs (OR: 6.450 (3,428 – 12,137)). Regarding outcomes, the pres-
ence of a BS was independently associated with good outcomes (OR 
2.186 (1,036 – 4,614) at 3 months but not with mortality nor with symp-
tomatic ICH.
Conclusions: BS may represent a predictive factor of favorable evolution 
LAO related stroke after MT and might participate in the therapeutic 
decision. BS could be considered as a biomarker of physiological adapta-
tion to cerebral ischemia, allowing prolonged viability of brain tissue.
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Optical Coherence Tomography to Determine 
Thrombus as a Pathological factor of Intracranial 
Atherosclerotic Stenosis

Ran Xu*1,2, Bin Yang1,2, Tao Wang1,2, Xiao Zhang1,3,  
Tianhua LI1,2, Yao Feng1,2, Xiaofan Guo4, Jinzhu Jia5, Yan MA1,2, 
Adam Dmytriw6,7, Haibo Jia8,9, Liqun Jiao1,2,10

1Xuanwu Hospital, Capital Medical University, Department of Neurosurgery, 
Beijing, China, 2China International Neuroscience Institute (China-INI), 
Department of Neurosurgery, Beijing, China, 3University of Oxford, Sir william 
dunn school of pathology, Oxford, United Kingdom, 4Loma Linda University 
Health, Department of Neurology, Loma Linda, United States, 5Peking 
University, School of Public Health and Center for Statistical Science, Beijing, 
China, 6Massachusetts General Hospital, Neuroendovascular Program, Boston, 
United States, 7Brigham and Women’s Hospital and Harvard Medical School, 
Neuroradiology & Neurointervention Service, Boston, United States, 8Second 
Affiliated Hospital of Harbin Medical University, Department of Cardiology, 
Harbin, China, 9Chinese Ministry of Education, Key Laboratory of Myocardial 
Ischemia, Harbin, China, 10Xuanwu Hospital, Capital Medical University, 
Department of Interventional Neuroradiology, Beijing, China

Background and aims: Thrombosis has been recognized as a factor in the 
development of atherosclerosis and a cause of heart attack and stroke. 
However, the frequency and clinical associations of thrombosis in intracranial 
atherosclerotic stenosis (ICAS) remains unclear. The purpose of this study 
was to determine the prevalence, characteristics and clinical significance of 
thrombosis in patients ICAS using optical coherence tomography (OCT).

be associated with FIV-mRS-discrepancies. Marginal contributions for 
each observed variable in the model were calculated.
Results: We included 1085/1105 patients; the median age was 71(IQR61-
80), median ASPECTS 8(IQR7-9) and median baseline-NIHSS 17(IQR12-
21). Brain-frailty mediated the relationship between small-FIV and 90-day- 
mRS3-5(ß-coefficient for the indirect pathway=0.02[95%CI=0.0002-0.03]), 
with subcortical atrophy as the main contributor (>30%pseudo-R-
Squared), figure-1. However, brain-frailty did not significantly mediate the 
relationship between a large-FIV and 90-day-mRS0-2(ß=-0.005; 95%CI=-
0.01; 0.004).
Conclusions: Imaging markers of brain-frailty significantly mediate dis-
crepancies between FIV and 90-day-outcome only as it relates to patients 
ending up with a poor 90-day outcome despite a small FIV, with subcorti-
cal atrophy being the largest contributor. Studies examining EVT out-
comes should account for differences in brain-frailty burden.

Disclosure of interest: No
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Brush Sign is associated with better functional 
outcomes at 3 months in patients with ischemic 
stroke after mechanical thrombectomy

Sami Benhammida1, Vi Tuan HUA*2, Thi Ngoc Phuong Nguyen3, 
Alexandre Doucet2, Nathalie Caucheteux2, Sébastien Soize3, 
Solène Moulin1

1CHU of Reims - Maison Blanche Hospital, Neurology, Reims, France, 2Reims 
University Hospital, Neurology, Reims, France, 3CHU of Reims - Maison 
Blanche Hospital, Radiology, Reims, France

Background and aims: The Brush Sign (BS) is a radiological biomarker 
(MRI) showing subependymal and deep medullary veins and visible in 
paramagnetic-sensitive magnetic resonance sequences. It seems appear in 
proximal arterial occlusion of the anterior circulation. We aimed to assess 
BS on T2*-weighted sequences in prediction of functional prognosis in 
patients treated with mechanical thrombectomy (MT).
Methods: We included all consecutive patients with large artery occlu-
sion (LAO) related stroke treated with MT between February 2020 and 
October 2022 at Reims University Hospital. Multivariable logistic regres-
sion models were used to investigate factors associated with BS and its 
impact on outcomes.

Figure 1. Causal pathway model.
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including accuracy, precision, recall, F1 score, and area under curve (AUC) 
to assess the performance of each model.
Results: Among all the applied machine learning and deep learning algo-
rithms, Random Forest generated the best predictive model. The predic-
tive model could achieve an average accuracy of 0.851, recall of 0.853, 
precision of 0.866, F1 score of 0.854, and AUC of 0.878. From every 
aspect, the predictive model could be considered good to excellent since 
all the indicators required were above 0.85.
Conclusions: In this study, we used machine learning algorithms to con-
struct a successful model for the prediction of in-hospital mortality in 
MMI patients receiving decompressive hemicraniectomy, which could be 
clinically practical and further contribute to decision-making in the man-
agement of these critically-ill patients.
Disclosure of interest: No
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DNA-Methylation and Stroke Prognosis: A EWAS 
Metanalysis

Joan Jimenez-Balado*1, Isabel Fernandez-Perez1,  
Cristina Gallego-Fabrega2, Uxue Lazcano3, Lucía Rey1, 
Carolina Soriano-Tárraga4, Elisa Cuadrado-Godia1,  
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Manel Esteller5, Jaume Roquer1, Israel Fernandez Cadenas2, 
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Research Group, Barcelona, Spain, 2Institut d’Investigació Biomèdica Sant Pau 
(IIB SANT PAU), Neurovascular, Barcelona, Spain, 3Unidad de Investigación 
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University School of Medicine, Department of Psychiatry, NeuroGenomics and 
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Institute, Barcelona, Spain

Background and aims: Stroke is the leading cause of adult disability. 
Although we know most of the clinical factors associated with stroke 
outcome, there is a significant variability between individuals that may be 
explained by genetics, including DNA methylation (DNAm). We aimed to 
study the association between DNAm and stroke prognosis.
Methods: We conducted a discovery study in patients with ischemic 
stroke (n=316) followed by a replication stage in an independent cohort 
(n=92), and a meta-analysis. We defined poor stroke outcome as a modi-
fied Rankin scale at 3 months higher than 2. DNAm was determined with 
the 450K and EPIC BeadChip in whole-blood samples (first 24 hours). 
After quality controls, we searched differentially methylated positions 
(DMPs) in 370,344 CpGs. Meta-analyzed DMP results were used to find 
differentially methylated regions (DMRs).
Results: In the discovery stage, we identified 29 CpGs nominally associ-
ated with stroke outcome (p-value < 10-5), and two of them were repli-
cated (Q-value < 0.05): one annotated to THBS2 gene (meta-analysis 
p-value=6.45·10-9) and the other to PDX1 gene (meta-analysis 
p-value=4.46·10-7). The meta-analysis of both cohorts revealed 10 nomi-
nally significant DMPs (p-value<1·10-5), two of which annotated to 
THBS2 gene. We subsequently identified 4 DMRs in patients with poor 
outcome, annotated to ZFP57, ALOX12, ABI3 and ALLC genes 
(p-value<1·10-9 in all cases).

Methods: A prospective study (NCT05550077) was conducted in 135 
patients with intracranial arterial stenosis who underwent pre-interven-
tion OCT. The enrolled patients were classified according to the presence 
of in situ thrombus defined by OCT. Clinical data, OCT characteristics 
and post-interventional outcome were compared between two groups.
Results: 82 patients were diagnosed as ICAS and finally enrolled. In situ 
thrombus was identified in 34 patients (41.5%). Patients with atheroscle-
rotic thrombus are prone to have cerebral infarctions rather than TIA 
(44.1% vs 29.2%, P=0.022). Perioperative cerebral infarction (73.5% vs 
43.8%, P=0.013) and in-stent restenosis (67.7% vs 39.6%, P=0.015) was 
more frequently to be observed in patients with thrombus.
Conclusions: This study achieved in vivo analysis of ICAS and revealed 
high incidence of in situ thrombosis for the first time. In addition, the in 
situ thrombus has significant influence on clinical events and outcomes of 
ICAS. Interventional treatment may produce additional cerebral infarc-
tion and higher incidence of in-stent restenosis in ICAS patients with in 
situ thrombus. However, anticoagulation therapy may provide an alterna-
tive strategy in ICAS when thrombus was detected in vivo.
Disclosure of interest: No
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Using artificial intelligence to predict the  
in-hospital mortality of malignant middle  
cerebral artery infarction patients receiving 
decompressive hemicraniectomy

Chih-Yin Chen1, Wen-Ching Chen1, Poyin Huang*1

1Kaohsiung Medical University, Neurology, Kaohsiung, Taiwan

Background and aims: Malignant middle cerebral artery infarction 
(MMI) is a devastating complication that is usually observed in ischemic 
stroke patients with a large middle cerebral artery infarction. Though 
decompressive hemicraniectomy has been suggested as a lifesaving proce-
dure, there are currently no practical tools to predict in-hospital mortal-
ity in MMI patients receiving decompressive hemicraniectomy. We aim to 
use machine learning and deep learning algorithms to construct models 
for predicting the in-hospital mortality of these patients.
Methods: A clinical dataset including consecutive 433 middle cerebral 
artery infarction patients
was assessed and 89 of them who fit the study criteria were further 
selected for machine and deep learning algorithms including XGBoost, 
Logistic Regression, Decision Tree, Random Forest, and Deep Neural 
Networks to construct predictive models. We then used metrics 
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TRAFFIC ACCIDENTS AMONG MOTOR 
VEHICLE DRIVERS WITH STROKE – A 
NATIONAL SWEDISH COHORT STUDY

Hanna Persson*1,2, Sebastian Pettersson1, Helena Selander1,3

1University of Gothenburg, Department of Clinical Neuroscience, Institute of 
Neuroscience and Physiology, Gothenburg, Sweden, 2Sahlgrenska Univeristy 
Hospital, Department of Occupational Therapy and Physical Therapy, 
Gothenburg, Sweden, 3Swedish National Transport Research Institute, VTI, 
Gothenburg, Sweden

Background and aims: Driving after stroke are limited with restric-
tions due to road safety perspective. The aim of the study was to examine 
frequencies and type of traffic accidents that were associated with motor 
vehicle drivers with stroke, compared to a comparison group of individu-
als with Ulcerative Colitis and Crohn’s Disease.
Methods: This retrospective national wide, registry-based study included 
all drivers involved in motor vehicle accidents (car, bus/truck, moped/
motorcycle) in Sweden from 2010-2019, based on the Swedish Traffic 
Accident Data Acquisition database. Data on pre-existing diagnoses were 
retrieved retrospectively from the National Patient Registry. Data analy-
ses included group comparisons and binary logistic regression.
Results: In total, 4752 drivers were registered to have been involved in a 
motor vehicle accident, where of 2788 with stroke, and 1964 in the com-
parison group. At the time of the accident, the mean time since diagnose in 
years were 6.7 (0-22) after stroke and 9.1 (0-22) in the comparison group 
(p <0.001). No significant differences were seen between groups regarding 
the type of accidents. Car drivers with stroke had 1.25 higher odds (95% CI 
1.01-1.56) to be involved in an accident, and suffered more severe injuries 
(p=0.001), however the number of severe or fatal injuries were overall low.
Conclusions: Driver with stroke did not differ significantly in type of 
accident. However, people with stoke have slightly higher odds for a car 
accident, and were more severe injured. Over all, these findings may indi-
cate that the driving restrictions in Sweden after stroke may be effective.
Disclosure of interest: No
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Natural history of adverse non-motor outcomes 
after stroke: comprehensive systematic review 
and meta-analysis

Hatice Ozkan*1,2, Gareth Ambler3, Taniya Esmail1,2,  
Gargi Banerjee1,2, Rob Simister1,2, David Werring1,2

1UCL Queen Square Institute of Neurology, Stroke Research Center, London, 
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Street, London, UK, Department of Statistical Science, London, United Kingdom

Background and aims: Large-scale data on the natural history of post-
stroke adverse non-motor outcomes (anxiety, depression, fatigue, sleep 
disturbance, social participation, pain, bowel function, bladder function, 
and sexual dysfunction) after stroke are needed but current evidence is 
limited. In this comprehensive systematic review and meta-analysis, we 
investigated how the prevalence of adverse non-motor outcomes changes 
with time after stroke.
Methods: From PubMed, Embase, Medline via PubMed, and PsycINFO 
searches we identified observational, case-control, and prospective 

Conclusions: Patients with poor outcome showed a differential meth-
ylation signal at THBS2 and PDX1 genes, which are involved in angiogen-
esis and glucose metabolism, respectively. Furthermore, the regions 
analysis revealed 4 DMRs annotated to genes related to atherogenesis 
and dementia.
Disclosure of interest: No
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WHITE MATTER HYPERINTENSITIES, 
ISCHEMIC PENUMBRA AND FUNCTIONAL 
OUTCOME IN PATIENTS WITH LARGE 
VESSEL OCCLUSION TREATED WITH 
THROMBECTOMY
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Toulouse, France, 5Centre Hospitalier Universitaire de Toulouse, Department 
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Center, Stanford, California, United States, 7Centre Hospitalier Universitaire de 
Bordeaux, Department of Neuroradiology, Bordeaux, France, 8Fondation 
Ophtalmologique Adolphe de Rothschild, Paris, France

Background and aims: White matter hyperintensities (WMH) may 
affect functional outcome following mechanical thrombectomy (MT) in 
patients with acute ischemic stroke due to large vessel occlusion (AIS-
LVO). We aimed to clarify this association and to explore potential under-
lying mechanisms.
Methods: We analysed data from patients with AIS-LVO treated with 
MT within 6 hours after symptom onset who achieved successful reperfu-
sion included in the prospective FRAME study. WMH volume, infarct core 
volume and the mismatch (MM) ratio were measured on baseline MRI 
using automated quantitative methods. Haemorrhagic transformation 
(HT) was evaluated on 24-hours post-treatment imaging according to the 
ECASS I criteria. Poor functional outcome was defined as a modified 
Rankin scale >2 at 3 months. Multivariable logistic regression models 
were used to assess the association of WMH volume with functional 
outcome. We also evaluated the associations of WMH volume with base-
line MM profile (MM ratio ⩾1.2 and MM volume >10 mL) and post-
treatment HT.
Results: We enrolled 163 patients (median age 74.3 years; IQR 64.5 - 
82.4), of whom 96 (59%) had a favorable clinical outcome. In multivariable 
analyses, increased WMH volume was independently associated with 
poor functional outcome (adjusted OR 1.57, 95% CI 1.05-2.58). We did 
not find any significant association between WMH volume and baseline 
MM profile or post-treatment HT.
Conclusions: In patients with AIS-LVO who achieved reperfusion, 
increased burden of WMH is associated with poor functional outcome. 
This association does not appear to be mediated by decreased ischemic 
penumbra or increased risk of HT.
Disclosure of interest: No
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Background and aims: The benefit of recanalization therapy for acute 
ischemic stroke in patients with active cancer remains unknown. We 
investigated the prevalence of active cancer in stroke patients and exam-
ined indications and outcomes of intravenous thrombolysis (IVT) and 
mechanical thrombectomy (MT) for such patients.
Methods: Using a prospective multicenter stroke registry in Osaka, 
Japan, we identified patients with ischemic stroke who were admitted 
within 4.5 hours after symptom onset between April 2020 and September 
2022. Patients were classified by the presence of active cancer, and rates 
and outcomes of IVT and MT were compared between those with and 
without active cancer. Outcomes were assessed by modified Rankin Scale 
(mRS) scores at discharge.
Results: Among 1402 enrolled patients with ischemic stroke, 311 (38% 
women, median age 77 years) were eligible for analysis. The median NIHSS 
score was 5. Eighty-two patients received IVT, and 70 received MT. Active 
cancer was present in 43 (14%), and 79% of them had distant metastasis. 
Patients with active cancer were less likely to receive IVT than those with-
out cancer (12% vs. 29%, P=0.02), but cancer-status did not influence MT 
(28% vs. 22%, P=0.37). Although outcomes at discharge were worse in 
patients with active cancer (P=0.001), when restricted to patients receiv-
ing IVT or MT, outcomes did not differ between the groups.
Conclusions: Ischemic stroke patients with active cancer were less likely 
to receive IVT, but equally received MT. For patients who were able to 
undergo IVT or MT, outcomes were comparable regardless of cancer 
status.
Disclosure of interest: No
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FUNCTIONAL OUTCOMES IN PATIENTS 
WITH LARGE VESSEL OCCLUSION ANTERIOR 
CIRCULATION STROKES PRESENTING WITH 
LOW NIHSS SCORE WITH OR WITHOUT 
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Background and aims: AHA/ASA stroke guidelines updated in 2019 
recommend thrombectomy for patients with anterior circulation LVO 
presenting with NIHSS ³6. However, patients with NIHSS <6 may receive 
thrombectomy at their physician’s discretion. Minimal published data 
evaluates efficacy and safety of thrombectomy in these patients. This 
study aims to describe outcomes in this population.
Methods: Data from patients discharged between October 2017-August 
2022 with LVO and LKW £6 hours were abstracted from electronic medi-
cal records. Patients <18 with posterior circulation stroke or arrival 
NIHSS >5 were excluded. Patients were grouped by thrombectomy 
treatment. Outcomes were reperfusion scores (TICI), hemorrhagic com-
plications, 90-day mRS, and discharge disposition. Analyses were per-
formed using Chi-squared test, Fisher’s exact test, or median test.
Results: 72 patients met inclusion criteria. 9 (12.5%) received thrombec-
tomy and 63 (87.5%) did not. 38 patients had mRS scores documented at 
90-days. Thrombectomy patients had worse median arrival NIHSS scores 
(4.00 [1.00,4.00] vs. 2.00 [1.00,3.00]). Racial and ethnic minorities did not 
receive thrombectomies (0, (0%) vs. 9 (100%)). All thrombectomy 
patients had TICI scores of ³2b. Hemorrhagic complications were found 
in both groups; treatment (1,11.1%) and non-treatment (3, 4.8%). No 

studies published between January 1999, and December 2020. Data on 
the prevalence of adverse non-motor outcomes at different time points 
post stroke were pooled in a random effects meta-analysis. The time 
trends in prevalence for each post-stroke adverse non-motor outcome 
were assessed with adjusted meta-regression analysis.
Results: We identified 7,905 articles, of which 254 studies describing 
105,358 adults with a follow up time point between 1 months to 10 years 
post stroke were included. We found no significant reduction in preva-
lence for anxiety (coefficient 0.015, p=0.341), sleep disturbance (coeffi-
cient 0.0020, p=0.377), social participation (coefficient 0.018, p= 0.486), 
depression (coefficient -0.013, p= 0.351), fatigue (coefficient -0.015, 
p=0.385), bowel function (coefficient= -0.017, p= 0.516) and bladder 
function (coefficient -0.024, p=0.516). But significantly reduced preva-
lence only for pain (coefficient -0.047, p= 0.052), and sexual dysfunction 
(coefficient -0.11, p<0.0001) was identified.
Conclusions: The prevalence of adverse non-motor outcomes after 
stroke remains high in 7 of 9 health domains between 1 months to 10 
years after stroke. These findings suggest a persisting unmet clinical need 
for many years after stroke.
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Usefulness of Geriatric Nutritional Risk Index 
(GNRI) as a Predictor of Outcome in Elderly 
Stroke Patients
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Background and aims: Nutritional status is known to be an outcome pre-
dictor in elderly stroke patients. However, even in patients with good nutri-
tional status at onset, there are cases in which the outcome is poor due to 
the severity of stroke and recurrence or exacerbation after hospitalisation. 
Here we examined how GNRI changes and how it relates to outcomes.
Methods: We retrospectively reviewed 119 patients aged 65 years or 
older who were admitted to our hospital with acute stroke and were 
discharged via rehabilitation ward (Rehab).
Results: GNRIs at admission, transfer to Rehab, and discharge were 
99.8 ± 9.7, 89.5 ± 10.6, and 90.6 ± 9.6, respectively. The no risk group, 
which accounted for 58% at admission, decreased to 17% at Rehab 
transfer, while the severe risk group, which was only 4% at admission, 
increased significantly to 26% at Rehab transfer. The total functional 
independent measure score (FIM/T) at discharge for each of the no, 
mild, moderate, and severe risk groups at Rehab transfer was 104.3 ± 
18.4, 101.8 ± 31.4, 69.5 ± 34.6, and 58.1 ± 35.8, respectively. FIM/T 
was significantly lower in the moderate and severe risk groups than in 
the no and mild risk groups (p < 0.001). The rates of home discharge in 
each GNRI risk group at the Rehab transfer were 77.8%, 76.0%, 47.4%, 
and 39.3% in the no, mild, moderate, and severe risk groups, respec-
tively (p = 0.006).
Conclusions: GNRI at Rehab transfer is useful as an outcome predictor 
for elderly stroke patients.
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Outcome of reperfusion therapy for patients with 
both acute ischemic stroke and active cancer
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during middle cerebral artery occlusion (MCAo) and reperfusion remains 
unclear. As collateralisation differs between mouse strains, in vivo studies 
in mice are well-suited to advance our fundamental understanding. Yet, 
the increased number of LMCs in mice goes hand in hand with a higher 
density of penetrating trees, i.e., vessels that connect pial vessels with 
capillaries. To quantify observations from mice with varying LMC densi-
ties, in-depth knowledge about the impact of these topological character-
istics is crucial.
Methods: Computational models are powerful tools enabling studies of 
the isolated impact of specific parameters. Building on an existing in silico 
framework, we quantify how high and low penetrating tree densities 
affect flow characteristics in 10 semi-realistic networks derived from one 
in vivo pial artery topology of C57BL/6 mice with constant LMC status.
Results: The total inflow of the microvascular network increased for 
higher penetrating tree densities. Flow characteristics differed most at the 
capillary level. Both pressure drop and red blood cell velocity in the capil-
lary bed tended to be higher for networks with lower penetrating tree 
density.
Conclusions: These characteristics are relevant for oxygen discharge 
and likelihood of capillary stalls and might contribute to differences in 
stroke outcomes between individuals with rich and poor collaterals. Our 
results show that penetrating tree density affects perfusion characteris-
tics in collateral networks, and should therefore be considered when 
modelling stroke.

Disclosure of interest: No

PROGNOSIS AND OUTCOME AFTER STROKE

1921

Risk factors for early mortality after endovascular 
stroke therapy
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patients required rescue thrombectomy. Two patients in the non-treat-
ment group discharged to hospice. However, the median 90-day mRS was 
the same for the treatment (n=6, 1.00 [1.00, 1.50]) and non-treatment 
groups (n=33, 1.00 [1.00, 2.00]). No differences were found for comor-
bidities, pre-stroke mRS, and sex.
Conclusions: Patients with LVO and low arrival NIHSS had good clinical 
outcomes regardless of thrombectomy treatment.
Disclosure of interest: No
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Medial Medullary Infarction: Clinical Features and 
Follow-up Study

Mine Sezgin*1, Gulsan Aliyeva1, Esme Ekizoglu1,  
Oguzhan Çoban1, Nilufer Yesilot1

1İstanbul University, Neurology, İstanbul, Turkey

Background and aims: Medial medullary infarction(MMI) is a rare type 
of posterior circulation stroke. We studied clinical, radiological and prog-
nostic data of patients with MMI admitted to our stroke unit.
Methods: Medullary lesions were rostro-caudally classified as rostral, 
middle and caudal, and ventro-dorsally as ventral, middle and dorsal 
according to the method used by Kim and Han. Functional outcome was 
assessed with the modified Rankin Scale (mRS) on admission and at dis-
charge. mRS between 0-2 was considered as good, mRS 3-5 as poor 
outcome.
Results: Forty-eight patients admitted between 1997-2022, [mean age 
62,4 years (±13,1), 34 male] were evaluated. Median follow-up duration 
was 20 months (1-60). The most common risk factor was hypertension 
(%81) and 27% of the patients had history of previous stroke. Large vessel 
disease (LVD) was the most frequent cause seen in 57% of patients. 
Almost 1/3rd of the patients deteriorated in the first 48 hours. The most 
frequent infarct localization was rostral medullary region (30 patients) 
and caudal infarction was seen in 4 patients. In ventro-dorsal classification, 
ventral region was the most affected region, followed by the ventral-dor-
sal area. Two-thirds of the patients had poor outcome at discharge. Nine 
patients died during follow-up; 2 during hospital stay and 3 in the 3 
months following discharge, only 2 patients had recurrent ischemic stroke 
at long-term follow-up.
Conclusions: MMI is a rare disease with unfavorable outcome. 
Considering that LVD was the most frequent underlying etiology, stroke 
recurrence(5%) was low in survivors of the index episode at long-term 
follow-up.
Disclosure of interest: No
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STROKE COLLATERALS: QUANTIFYING 
FLOW CHARACTERISTICS IN CORTICAL 
MICROVASCULAR NETWORKS WITH 
VARYING PENETRATING TREE DENSITIES

Chryso Lambride*1, Robert Epp2, Nadine Felizitas Binder1, 
Susanne Wegener1, Franca Schmid3

1University Hospital and University of Zurich, and Zurich Neuroscience 
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Background and aims: Leptomeningeal collaterals (LMCs) maintain 
perfusion to the ischaemic core region. However, the extent of LMCs 
varies across individuals, and their effect on blood flow redistribution 
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Methods: Through 40 semi-structured interviews with stroke survivors 
and caregivers we explored experiences of informal care. Drawing partici-
pants from the South London Stroke Register, a population register 
recording all first strokes for people in South London. Interviews were 
collected between June and September 2022, adopting a thematic analysis 
and inductive approach to analyse key themes.
Results: Three key themes emerged from the data; firstly, the study 
sought to compare one-off cost such as changes to the home/nursing 
equipment, to more routine cost such as travel/social expenses. Secondly, 
we examined the ‘invisible’ costs, exploring the mental health and emo-
tional implications of stroke care. Finally, we explored the difficulties 
which individuals experienced in navigating the care system.
Conclusions: An economic and numerical understanding of informal 
care does not convey the complexities of ‘costs’ experience by both 
stroke survivors and caregivers. Research is needed to account for and 
document the diverse, longitudinal and often invisible costs in our finan-
cial and wider understandings of the impacts of stroke specifically and 
long-term conditions in general.
Disclosure of interest: No
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Serum microRNA miR-491-5p and miR-206 
as Indicators for Unfavorable Outcomes and 
Spontaneous Hemorrhagic Transformation after 
Ischemic Stroke

Xindi Song*1, Junfeng Liu1, Yanan Wang1, Lukai Zheng2,  
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Background and aims: Evidence about whether miR-491-5p, miR-206, 
miR-21-5p or miR-3123 is associated with outcomes after acute ischemic 
stroke (AIS) is scant. We aim to explore the relationship between these 
four microRNAs and functional outcomes as well as spontaneous hemor-
rhagic transformation (HT).
Methods: We prospectively included AIS patients, collected blood sam-
ples and assayed for miR-21-5p, miR-206, miR-3123 and miR-491-5p. 
MiRNAs expression was measured by quantitative real-time polymerase 
chain reaction and log-transformed. Unfavorable functional outcome was 
defined as modified Rankin Scale score⩾ 3. Spontaneous HT referred to 
hemorrhage at ischemic site detected by follow-up imaging but not by 
admission imaging, without reperfusion therapies usage. Logistic regres-
sion generalized additive model and 2-piecewise regression model were 
used to explore the independent, dose-dependent relationship between 
miRNAs expression and outcomes.
Results: We included 215 patients (66.7 ± 14.5 years; Female 38.6%). 
Lower expression of miR-491-5p significantly increased the risk of unfa-
vorable functional outcomes at 3 months (OR 0.81 [95% CI, 0.66–0.98], 
P=0.037) and 1 year (OR 0.76 [95% CI, 0.61–0.94], P=0.011). Higher 
expression of miR-206 significantly increased the risk of spontaneous HT 
(OR 1.64, 95%CI 1.17–2.30, P= 0.004). Nonlinear, dose-dependent man-
ners were found with inflection points of 2.103(miR-491-5p and 3-month 
outcome), 2.180(miR-491-5p and 1-year outcome) and 2.037(miR-206 
and spontaneous HT), respectively.
Conclusions: Lower miR-491-5p expression increased the risk of unfa-
vorable functional outcomes. Higher miR-206 expression increased the 
risk of spontaneous HT. These two miRNAs may be as the potential 
biomarkers for functional outcomes and spontaneous HT after AIS.
Disclosure of interest: No
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Background and aims: Endovascular stroke therapy (EVT) improves 
functional outcome and reduces mortality in patients with large vessel 
occlusion. However, data on risk factors for early mortality after EVT are 
scarce. We aimed to investigate the effect of clinical factors, available at 
the time of stroke unit admission, on early (⩽7 days post-stroke) mortal-
ity following EVT.
Methods: We analyzed data from the nationwide Austrian Stroke Unit 
Registry (ASUR) covering consecutive stroke patients that had received 
EVT between 2013 and 2020. We used multivariable regularized regres-
sion analyses to identify factors associated with early mortality. We fur-
ther tested the accuracy of a modified version of the “Predicting Early 
Mortality of Ischemic Stroke” (mPREMISE) score.
Results: 3710 patients (median age: 74.3 years, 52% female) had 
received EVT, of whom 253 (6.8%) died within 7 days after admission. 
Hierarchically, stroke severity at admission, higher age, incomplete reca-
nalization (Thrombolysis in Cerebral Infarction scores ⩽2a), verte-
brobasilar occlusion, chronic heart disease, pre-stroke disability 
(modified Rankin Scale >1) and diabetes mellitus were independently 
related to early mortality. The area under the receiver operating curve 
for the mPREMISE score was 0.73 (95% CI, 0.70-0.77). Patients with a 
score ⩾9 held a 52% (95% CI, 48%–56%) risk to die within the first days 
after EVT.
Conclusions: In this nationwide analysis, we identified easily assessable 
risk factors for early mortality after EVT. In this context, the mPREMISE 
score seems to be a particularly reasonable tool.
Disclosure of interest: No
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The complex ways stroke survivors are  
supported beyond formal care in South London:  
A qualitative study

Sophie Rowland-Coomber*1, Iman Muzafar1, Nicholas Williams1, 
Christopher Mckevitt1, Alexandra Pollitt2, Julia Fox-Rushby1, 
Charles Wolfe1, Iain Marshall1, David Wyatt1
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Background and aims: As one of the leading causes of disability and 
death in the world (World Health Organisation, 2020), the financial and 
economic implications of stroke are of increasing concern. Following dis-
charge from inpatient care, much of the care received by stroke survivors 
comes under ‘informal care’. This paper aims to move beyond a solely 
numerical understanding of cost in relation to informal care to document 
and consider the complex ways stroke survivors are supported beyond 
formal care.
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definitions. We performed logistic regression analysis to evaluate the 
association between SII and END, and examined the difference in the 
association according to the stroke subtypes.
Results: END occurs in 135 patients: 24 (3.4%) for Group I, 25 (3.6%) 
for Group II, 33 (4.7%) for Group III and 53 (7.6%) for Group IV. Among 
END subtypes, progression/recurrence of stroke was most common. In 
logistic regression model, an adjusted OR of END and stroke progres-
sion/recurrence for group IV was 2.80 (95% CI, 1.45-5.43) and 2.18 (95% 
CI, 1.10-4.32) respectively. Among stroke subtypes, group IV had signifi-
cantly increased END (OR 4.24; 95% CI, 1.42-12.64) and stroke progres-
sion/recurrence (OR 4.13; 95% CI, 1.39-12.27) only in large artery 
atherosclerosis.
Conclusions: SII is an independent predictor of END in acute athero-
sclerotic ischemic stroke.
Disclosure of interest: No
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PATJ depletion induces endothelial activation 
and vascular inflammation through nuclear 
recruitment of YAP
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Background and aims: GWAS studies associated PATJ gene with 
ischemic stroke (IS) functional outcome. We recently shown that PATJ 
depletion in human cerebral microvascular endothelial cells (hCMEC/D3) 
induces endothelial to mesenchymal transition, mediated by Notch, 
TGFb, PI3K and Hippo signaling. The Hippo activator Yes associated pro-
tein (YAP) modulates vascular inflammation by interacting with the 
nuclear factor kB (NF-kB) suppressor TRAF6 (tumor necrosis factor 
receptor-associated factor 6). The aim of this study was to determine the 
interplay between PATJ and Hippo signaling in modulating endothelial 
activation.
Methods: PATJ knockdown (KD) cells were generated by infection of 
lentiviral particles carrying shRNA. The inflammatory profiles were 
determined by measuring cytokines levels using the multiplex Cytokine A 
Magnetic Luminex® Assay, and studying the expression of the adhesion 
proteins ICAM-1 and Selectin-E. The cellular localization of YAP, as well 
as the NF-kB activation, were studied by subcellular fractionation fol-
lowed by WB.
Results: PATJ KD cells showed increased levels of interleukins (IL)-6 and 
IL-8 as well as higher expression of adhesion molecules. Lipopolysaccharide 
incubation exacerbated their inflammatory profile. YAP mostly located in 
PATJ KD cells’ nucleus. Loss of cytosolic YAP increased TRAF6 ubiquitina-
tion, favoring NF-kB translocation to the nucleus and inflammatory phe-
notype activation.
Conclusions: In endothelial cells PATJ depletion favors a greater inflam-
matory response characterized by increased expression of adhesion 
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Acute reperfusion treatments in ischaemic stroke 
beyond conventional time windows in a cohort of 
elderly and very elderly patients
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Background and aims: Although elderly and very elderly people 
(defined as ⩾ 80 and ⩾ 90 years old) account for over 30% of stroke 
admissions, they are under-represented in RCTs of reperfusion therapies, 
particularly in trials of extended time windows. In the last years, age limits 
to intravenous thrombolysis or mechanical thrombectomy were abol-
ished but real-world data on safety and efficacy of acute reperfusion strat-
egies beyond conventional time windows are lacking.
Methods: We retrospectively analyzed data of 171 consecutive patients 
treated beyond conventional time windows, from January 2020 to  
June 2022. The primary endpoint was favourable outcome, defined as 
3-months mRS score 0-2. As we included selected patients with pre-
stroke disability, for these patients a favourable outcome was defined as 
mRS score of 3.
Results: Elderly people had significantly lower chances of favorable out-
come (OR: 4.82 95%, p<0.00), and higher risk of death (OR:8.47 95%CI 
[3.1-23.5]; p<0.00), whereas rates of complete or near complete reca-
nalization and rates of symptomatic intracranial hemorrhage did not dif-
fer. In a multiple logistic regression analysis, age ⩾ 80 years old (OR: 3.74 
95%, p<0.00) baseline NIHSS (OR:1.11, p=0.00) and baseline mRS 
(OR:3.15, p=0.02) were independent predictors of outcome.
Conclusions: This is the first real-word study verifying the functional 
outcome of reperfusion strategies beyond conventional time windows in 
elderly patients. Our results showed that age ⩾ 80 years old is a strong 
and independent predictor of long-term disability or death. Future analy-
sis should clarify which patients may benefit most from late reperfusion 
treatments.
Disclosure of interest: No
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Systemic Immune-Inflammation Index as a 
Predictor of Early Neurological Deterioration in 
Acute Atherosclerotic Ischemic Stroke
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Background and aims: Although several systemic Inflammation indices 
have recently been correlated with stroke severity and functional out-
come, the pathogenesis is largely unknown. This study investigated 
whether systemic immune-inflammatory index (SII) could predict early 
neurologic deterioration (END) by subtypes of acute ischemic stroke.
Methods: From Jan 2019 to Dec 2021, a total of 697 consecutive 
patients with acute ischemic stroke who were hospitalized within 72 
hours from stroke onset were prospectively enrolled. The patients were 
divided into 4 groups by quartile of SII which was calculated as platelets x 
neutrophils/lymphocytes. END and stroke progression/recurrence were 
captured during the first 7 days after stroke onset by predetermined 
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Plasma Brain-derived tau optimizes 90-day 
functional outcome prediction in acute ischemic 
stroke
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Background and aims: Available LVO-AIS prognosis scores are com-
plex, time-consuming, and of heterogeneous performance. We investi-
gated if an AIS blood-based multi-marker panel, could improve outcome 
prediction of successfully recanalized LVO-AIS patients.

proteins and higher production of IL-6 and IL-8. As inflammatory reactions 
play multiphasic and complex roles in the progression of IS, further 
research is needed to elucidate the role of PATJ in functional outcome 
after IS.
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THE COMORBIDITY OF DEPRESSION  
BEFORE AND AFTER STROKE: A NETWORK 
ANALYSIS
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Background and aims: According to the network theory of depres-
sion, unravelling the symptom-level links between depression and stroke-
associated deficits is essential to understand the comorbidity of 
depression and stroke. This study applies network analyses to map asso-
ciations between single depressive symptoms, functional limitations, and 
memory deficits before and after first-ever stroke.
Methods: Data from 10,797 participants from the English Longitudinal 
Study of Ageing without a history of stroke at baseline (wave 1) was ana-
lyzed. 425 (3.94%) participants with first-ever stroke during the 12-year 
follow-up (waves 2-7) were matched to stroke-free controls using pro-
pensity scores. Symptom-differences between stroke cases and controls 
were computed using pairwise comparisons (FDR-corrected). Association 
networks and bridge statistics between single depressive symptoms, func-
tional limitations, and memory, were estimated and plotted at several 
time points before and after stroke.
Results: Functional limitations and somatic symptoms of depression 
(“could not get going”, “everything was an effort”) increased at the assess-
ment before stroke; memory deficits and affective symptoms additionally 
increased after stroke (Figure 1). Network analyses supported these find-
ings and revealed that somatic symptoms play important role in bridging 
depressive symptoms and stroke-associated deficits (Figure 2).
Conclusions: The network approach highlights the unique role that 
somatic symptoms play in the comorbidity of depression and stroke, 
which arises even before incident stroke.

Figure 1. Frequencies of functional limitations, memory score, and 
single depressive symptoms, at time points before and after stroke.

Figure 2. Symptom networks and bridge symptoms before and after 
stroke.
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INFLUENCE OF GEOLOCATIONAL 
FACTORS ON PATIENT OUTCOMES POST 
ENDOVASCULAR THERAPY : A POPULATION 
BASED ANALYSIS ACROSS THE LARGE 
PROVINCE OF SASKATCHEWAN

Amy Zhou*1, Nima Kashani2,3, Uzair Ahmed3, Lisa Peeling3, 
Michael Kelly3

1University of Saskatchewan, College of Medicine, Saskatoon, Canada, 
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Background and aims: Endovascular treatment (EVT) of acute stroke 
requires efficient transportation. While probabilistic models have been 
developed to postulate the influence of distance and processing times in drip 
and ship models (1), real life data has not been well studied. We retrospectively 
analyzed a registry of acute ischemic stroke patients that underwent EVT in the 
province of Saskatchewan. Outcomes, measured by modified ranking scale 
(mRS), were compared across rural and urban populations.
Methods: A linked registry was used to track patients who underwent 
EVT from August 2017 to December 2022. Regional postal codes and 
first imaging sites were used to determine where patients resided, where 
they were transported from, and distance from the comprehensive stroke 
center (CSC). Statistics were performed with Stata MP 16. Data visualiza-
tions were performed in Microsoft Power BI.
Results: Among 320 patients who underwent EVT, 52% lived in large 
urban areas, 27% lived in smaller urban areas, and 21% lived in rural areas. 
Those living in rural areas had significantly worse mRS scores compared 
to those living in large urban areas cOR 1.42 (CI 1.32-1.98). Larger dis-
tance from the CSC was positively correlated with transport times, and 
negatively correlated with independent functional outcomes.
Conclusions: Real world geographic factors influence time to treatment 
and larger distances pose a great challenge in achieving independent func-
tional outcomes post EVT. Strategies should be implemented to improve 
access to endovascular treatment across the range of population including 
those that live in more remote communities.
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How relevant is the overestimation of pre-stroke 
functional status in stroke patients undergoing 
mechanical thrombectomy?
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Background and aims: The modified Rankin scale (mRS) is a clinician-
reported classification of global functional impairment. It is frequently 
used in the emergency setting to estimate pre-stroke functional status in 
stroke patients who are candidates to acute revascularization therapies 
(ps-mRS). We aimed to describe the agreement between pre-stroke mRS 
evaluated in the ED (ED ps-mRS) and pre-stroke mRS evaluated compre-
hensively after admission (post-admission ps-mRS).
Methods: We conducted a retrospective study of consecutive ischemic 
stroke patients undergoing mechanical thrombectomy during a 4-year 
period, with available ED ps-mRS and post-admission ps-mRS. ED ps-mRS 

Methods: We evaluated a prospective cohort of successfully recanalized 
(mTICI 2b-3) EVT-eligible LVO-AIS patients. Plasma was obtained at 
admission, after EVT, 24- and 72-hours. Brain derived-tau (BD-tau), glial 
fibrillary acidic protein (GFAP), neurofilament light chain (NfL), and total-
tau (T-tau) were measured with single-molecule array (Simoa). Good out-
come was defined as mRS<3 at 3-months.
Results: We enrolled 78 patients, and 35 (44.9%) presented good out-
come. Upon admission, BD-tau, was significantly higher in bad functional 
outcome patients. At 24 hours all four biomarkers were significantly 
higher in the bad functional outcome group. There were no significant 
associations between biomarkers’ variation rate and outcome, except 
for GFAP between admission and EVT (p<0.001). Among clinical, imag-
ing, and biomarker predictors, BD-Tau presented the highest discrimina-
tive performance upon hospital admission (AUC=0.76, p<0.001). A 
multidimensional exploratory analysis defined the combination of age, 
BD-Tau at admission, and involvement of internal capsule or M5 
ASPECTS regions at 24 hours CT scan as the best predictor (AUC=0.88, 
p<0.001).
Conclusions: Admission BD-tau presented the best discriminative per-
formance for 90-day outcome prediction, outranking standard of care 
measurements such as NIHSS and ASPECTS. The integration of this 
assessment in a simplified outcome prediction model, including age and 
two ASPECTS regions, presented an excellent discriminative capacity. 
This 90-day functional outcome model is largely observer-independent 
and, therefore, minimizes human-related biases and potentiates inter-
study comparability.
Disclosure of interest: No

PROGNOSIS AND OUTCOME AFTER STROKE

2360

Association of cerebellar volumes with cortical 
excitability in chronic stroke

Benedikt Frey*1, Fatemeh Sadeghi1, Stephanie Guder1,  
Hanna Braass1, Lukas K. Frontzkowski1, Paweł P. Wróbel1, 
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Background and aims: Excitability of motor cortices is associated with 
residual motor function and recovery in stroke patients. Previous analyses 
linked microstructural properties of the dentato-thalamo-cortical tract, 
the main cerebellar outflow tract, to cortical excitability assessed by 
means of transcranial magnetic stimulation (TMS). The aim of this study 
was to expand the understanding of these findings by correlating meas-
ures of motor cortex excitability to distinct cerebellar volumes.
Methods: MRI-scans and TMS-data of 18 chronic stroke patients with 
supratentorial ischemic lesions were analyzed. Cortical excitability was 
estimated by calculating the maximum slope (Slopemax) of recruitment 
curves of motor evoked potential of the affected hemisphere. 
T1-weighted images were processed with volBrain32 and the CERES 
pipeline for cerebellum lobule segmentation and volumetric analysis. 
Linear regression models were fitted including age, excitability of the 
contralesional hemisphere and the integrity of the corticospinal tract as 
nuisance variables.
Results: Median age of stroke patients was 64 (inter-quartile-range 
60-75), three stroke patients were female. Slopemax was positively associ-
ated with larger volumes of the contralesional cerebellar hemisphere 
(P=0.007) and the total volume of the cerebellar lobule IV (P=0.019).
Conclusions: These findings expand the understanding of how the cer-
ebellum influences the functional outcome of ischemic stroke patients 
and might serve as a potential target for invasive and non-invasive stimula-
tion approaches.
Disclosure of interest: No
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Background and aims: Despite recent advancements in the treatment 
of acute ischemic stroke with large vessel occlusion (AIS LVO), recovery 
remains variable, suggesting other factors independent of circulation may 
influence outcomes. We sought to investigate the time-dependent impact 
of blood-derived leukocytes on functional outcomes in AIS LVO patients 
treated with endovascular thrombectomy (EVT).
Methods: A multi-center, retrospective analysis was performed on 
sequential AIS LVO patients presenting May 2016 to May 2019. Complete 
blood counts (CBC) were evaluated from venous blood collected at three 
different time frames: <24, 25-48 and 49-72 hours from last know well 
(LKW). A poor outcome was defined as a modified Rankin Score of ⩾3 
at 90 days. Multivariable logistic regression was performed to evaluate the 
association between leukocyte counts and outcomes, adjusting for 
covariates.
Results: A total of 355 patients were included [male 51%; median age 
68 (58-80)]. After adjusting for age, sex, stroke severity (presenting 
NIHSS), use of alteplase, percent recanalization with EVT and sympto-
matic intracranial hemorrhage, an elevated absolute monocyte count 
within 24 hours of LKW (OR=1.12 95% CI:1.03-1.23; p=0.01), as well as 
a greater neutrophil/lymphocyte ratio (OR=1.10 95% CI:1.03-1.17; 
p=0.01) post-EVT at 25-48 hours, was found to be associated with a 
poor outcome.
Conclusions: Based on our analytical cohort, a more robust inflammatory 
response post-stroke may be associated with worse outcomes in patients 
with LVO. Larger prospective studies are needed to better understand the 
time-dependent role of leukocyte subtype profiles, as well as identify other 
biomarkers involved in the inflammatory cascade post-stroke.
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was evaluated by the treating neurologist and documented in the emergent 
stroke treatment protocol. Post-admission ps-mRS was retrospectively 
evaluated based on information registered in the clinical records by treating 
physicians, case-management nurses and social service workers. Collection 
of demographic and clinical characteristics and 3-month outcomes. Groups 
with and without overestimated pre-stroke functional status (defined as an 
ED ps-mRS < post-admission ps-mRS) were compared.
Results: Among a final population of 422 patients (median age 77 years, 
50% female patients, median NIHSS 14), concordance of ED ps-mRS and 
post-admission ps-MRS was found in 64% of patients (Cohen´s kappa=0.498, 
p<0.001). Overestimation of pre-stroke functional status was found in 103 
patients (24%). Patients with overestimated pre-stroke functional status 
were older (p<0.001), more frequently presented diabetes (p=0.003) and 
less frequently presented 3-month functional independence (p<0.001).
Conclusions: Disagreement between ED ps-mRS and post-admission 
ps-mRS occurs in 1/3 of patients. Overestimation of pre-stroke functional 
status may induce a mismatch between expected and observed 3-month 
functional outcomes.
Disclosure of interest: No
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Prognostic role of serum ICAM-1 in patients with 
acute ischemic stroke

Kutlibika Abdurakhmonova*1, Gulnora Rakhimbaeva1
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Background and aims: Intracellular adhesion molecule-1 (ICAM-1) 
which is elevated in atherosclerosis and cardiovascular diseases is also an 
important inflammatory marker in patients with acute ischemic stroke. 
The aim of the study was to assess the correlation between ICAM-1 and 
the prognosis of acute ischemic stroke (AIS).
Methods: 86 patient were enrolled in this study. Fasting blood of all 
patients was collected within 24 hours of admission. Serum ICAM-1 con-
centration was measured by the enzyme-linked immunosorbent assay 
(ELISA). The modified Rankin Score (mRS) was used to determine the clini-
cal outcome 3 months after stroke. According to the outcomes, patients 
were divided into two groups: patient with good and poor outcomes. The 
good prognosis was mRS < 3, while poor prognosis was mRS ⩾ 3.
Results: The serum ICAM-1 concentration of patients with poor prog-
nosis were remarkably higher than that of patients with good prognosis. 
The levels of serum ICAM-1 in patients with AIS in the good prognosis 
group and the poor prognosis group were (122.4 ± 11.8) and (154.2 ± 
12.8) pg/ml, respectively. According to the logistic regression analyses, the 
serum concentration of ICAM-1 is an independent predictor in patients 
with AIS (p = 0,007).
Conclusions: The serum ICAM-1 concentration in patients with AIS with 
poor prognosis was remarkably higher than that in the good prognosis patients. 
The baseline serum ICAM-1concentration can predict the prognosis of AIS.
Disclosure of interest: No
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Elevated Leukocyte Counts Are Associated With 
Worse Functional Outcomes in Patients with 
Large Vessel Occlusion
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Results: For the 30-day all-cause mortality model, we included 7,667 
patients and observed 746 (9.7%) deaths, compared to 662 (8.6%) pre-
dicted by the model. A c-statistic of 0.867 indicated good discrimination 
performance. In the calibration plot, predicted and observed risks were 
close for all decile groups. For the in-hospital mortality model, we 
observed 96 (5.8%) deaths among 1,660 patients, while the model pre-
dicted only 64 (3.8%) deaths with a corresponding c-statistic of 0.873. 
The calibration plot revealed an underestimation of the in-hospital mor-
tality risk, especially among high-risk patients.
Conclusions: Both models showed good discrimination performance. 
While the 30-day all-cause mortality model was well-calibrated for  
the Berlin setting, recalibration of the in-hospital mortality model is 
advisable.
Disclosure of interest: Yes
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Functional Outcome in Posterior Circulation 
Stroke Patients Presenting with Mild Symptoms
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Background and aims: Posterior circulation ischemic stroke patients 
may present with low National Institutes of Health Stroke Scale (NIHSS), 
however, a proportion of patients might be disabled at 3 months. We 
investigated prognostic factors associated with unfavourable outcomes in 
posterior circulation stroke patients presenting with low NIHSS.
Methods: Clinical data of consecutive posterior circulation ischemic 
stroke patients presenting with NIHSS<=5 were retrospectively analysed 
from the Basilar Artery Treatment and Management (BATMAN) registry. 
Clinical features were evaluated within 24 hours from symptom onset. 
Functional outcomes were defined as disability/death (modified Rankin 
Scale, mRS 2-6) and poor outcome (mRS 3-6).
Results: Overall 216 patients were included, mean age (±SD) 65 years 
(±15.8), median (IQR) NIHSS 2 (1-4), 67 (35%) had a large vessel occlu-
sion. Intravenous thrombolytic was administered in 54 (24%) patients, 15 
(7%) received endovascular treatment and 9 (4%) combined treatment. 
At three months, 52 (24%) of patients had disability/death, 26 (12%) had 
poor outcome. After logistic regression analyses adjusted for age, NIHSS 
(OR 1.47, 95%CI=1.20-1.80 for disability/death; OR 1.38, 95%CI 1.00-
1.80 for poor outcome), bulbar symptoms (OR 3.90, 95%CI 1.40-11.10 
for disability/death; OR 4.6, 95% 1.3-17 for poor outcome) and bulbar 
lesion (OR 3.20, 95%CI=1.20-8.70 for disability/death; OR 8.20, 95%CI 
2.10-31.20 for poor outcome) were associated with unfavourable 
outcomes.
Conclusions: Approximately a fourth of posterior circulation stroke 
patients presenting with low NIHSS had disability at three months. 
Careful clinical examination of bulbar symptoms/signs in addition to the 
NIHSS may identify posterior circulation stroke patients at high risk of 
disability.
Disclosure of interest: No

3University Hospital Zurich, Department of Neurology, Zurich, Switzerland, 
4University of Amsterdam, Department of Radiology and Nuclear Medicine, 
Amsterdam, Netherlands, 5Maastricht University Medical Center, Department 
of Radiology and Nuclear Medicine, Maastricht, Netherlands, 6Erasmus MC, 
University Medical Center, Department of Radiology and Nuclear Medicine, 
Rotterdam, Netherlands

Background and aims: Mechanical thrombectomy (MT) is an effective 
treatment of large vessel occlusion (LVO) stroke. However, about 50% of 
patients remain functionally dependent despite successful revascularisa-
tion. We aimed at predicting futile recanalization (FR) in patients rand-
omized to MT and identifying factors associated with treatment response.
Methods: We retrospectively analysed the MR CLEAN Trial data (n= 
500) including 115 patients with anterior LVO strokes randomised to MT 
with successful recanalisation according to the modified thrombolysis in 
cerebral infarction (mTICI) score of 2b or 3.
FR was defined as modified Rankin scale (mRS) ⩾3 points three months 
after stroke. We predicted FR in a 5-fold cross validation using least abso-
lute shrinkage and selection operator (LASSO) based on age, sex, systolic 
blood pressure, blood glucose, blood thrombocyte count, pre-stroke 
mRS, admission NIHSS, ASPECTS, collateral status and time from onset 
to MT. Logistic regression with interaction terms was used to assess dif-
ferent factors for enhancing treatment response.
Results: 56.5% of patients experienced FR, correctly predicted in 67% of 
cases (sensitivity of 76.9% and specificity of 52.0%). The area under the 
curve was 0.7 [0.603, 0.796]. Most important predictors were collateral 
status, pre-stroke mRS and admission NIHSS. Male sex (pinteraction = 
0.014) and better collaterals (pinteraction= 0.046) enhanced treatment 
response to MT.
Conclusions: Compared to observational data, investigating FR in stroke 
patients using data from randomised MT trials is less susceptible to treat-
ment selection bias. Our model identified collateral status, pre-stroke 
mRS and admission NIHSS as most relevant predictors for FR.
Disclosure of interest: No
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EXTERNAL VALIDATION OF RISK 
PREDICTION MODELS FOR POST-STROKE 
MORTALITY IN BERLIN
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Background and aims: Prediction models for post-stroke mortality are 
important tools to inform medical professionals’ decision-making. Despite 
the abundance of published models, external validation studies that are 
critical to assess transportability to stroke patients outside the original 
settings are scarce. We aimed to evaluate the performance of two predic-
tion models for post-stroke mortality in Berlin.
Methods: We used data from the “Berlin – SPecific Acute Treatment in 
Ischemic or hemorrhAgic stroke with Long term follow–up” (B-SPATIAL) 
registry, including patients from 15 Berlin stroke units between 2016-20. 
We assessed the performances of Bray et al.’s model for predicting 30-day 
all-cause mortality and Smith et al.’s model for in-hospital mortality. The 
latter was validated only in a subset due to data availability. Discrimination 
was assessed calculating c-statistics and calibration comparing decile 
groups of observed and estimated risks.
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less likely to be on anticoagulants at discharge (P’s<.05). The cumulative 
incidence of recurrent stroke in patients with and without SYSO was 
20.6% and 8.4% at 1 month, 24.7% and 9.7% at 1 year, and 30.1% and 
12.4% at 3 years, respectively (P<.001). SYSO increased the risk of recur-
rent stroke (adjusted hazard ratio [95% confidence interval]; 3.02 [2.15-
4.24]; p<.001).
Conclusions: This study shows SYSO substantially increased the risk of 
recurrent stroke in patients with AF. Accordingly, SYSO should be consid-
ered in risk stratification for AF.
Disclosure of interest: Yes
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Predictive validity of the Clinical Frailty Scale in 
a UK stroke population: comparison of baseline 
and day 90 outcomes in subacute and chronic 
stroke using data from the Frailty & INEquality in 
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Background and aims: Frailty and INEquality in STroke (FINE-ST) was 
a prospective five-centre longitudinal pilot cohort study in the East 
Midlands. To evaluate predictive validity of frailty, we tested the Clinical 
Frailty Scale against commonly used stroke outcomes. The study was pro-
spectively registered (ISRCTN11241011).
Methods: Baseline and day 90 data were collected from consecutive 
stroke participants in two groups: subacute (<6 weeks of TIA/stroke, 
face-to-face) and chronic (>6 weeks, questionnaire), assessing CFS, modi-
fied Rankin score (mRS), Barthel index (BI), fatigue assessment scale (FAS) 
and mood (Geriatric Depression Score (GDS) at baseline, Zung depres-
sion scale (ZDS) at Day 90). Data were analysed using Spearman’s Rank 
Correlation coefficients.
Results: Acute group (n=72): mean time from index event (83% ischae-
mic; 11% haemorrhagic, 6% TIA) to consent 0.19 (SD 0.4) months, age 71 
(SD 10.7), 38.9% female, 9% frail (CFS⩾5). Baseline CFS correlated signifi-
cantly with day 90 mRS (rs=0.46, p=0.0002) and BI (rs=-0.44, p=0.0003) 
but not with FAS (rs=0.15, p=0.24) and ZDS (rs 0.18, p=0.15).
Chronic group (n=135): index event (81% ischaemic; 13% haemorrhagic, 
7% TIA) to consent 11.0 (SD 7.8) months, age 72.5 (SD 11.1), 32.6% 
female, 17.8% frail. Baseline CFS, correlated significantly with day 90 mRS 
(rs=0.61, p<0.0001), BI (rs=-0.54, p<0.0001), FAS (rs=0.27, p=0.0029) 
and ZDS (rs=0.23, p=0.014).
Conclusions: In subacute stroke and TIA, baseline frailty correlated with 
day 90 dependency and disability but not with day 90 mood and fatigue. 
In contrast, baseline chronic stroke frailty correlated with day 90 depend-
ency, disability, mood and fatigue.
Disclosure of interest: No
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Arteries Increases The Risk of Stroke Recurrence 
In Acute Ischemic Stroke Patients With Atrial 
Fibrillation
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Background and aims: We aimed to elucidate whether symptomatic 
steno-occlusion (SYSO), common in acute ischemic stroke (AIS) patients 
with atrial fibrillation (AF), increases the risk of recurrent stroke.
Methods: From a prospective cohort of patients with AIS and AF in 
South Korea, we selected patients who underwent MR angiography and 
completed 3-year follow-up. SYSO was defined as (1) ⩾50% stenosis or 
occlusion of cerebral arteries relevant to acute infarction or (2) residual 
stenosis after endovascular treatment (EVT). Using cause-specific hazard 
models with non-stroke death as a competing risk, the risk of recurrent 
stroke was estimated.
Results: A total of 916 patients (mean age, 74.6 years; male, 54.4 %; 
median NIHSS, 6) were enrolled for this study. During the median follow-
up of 1095 days, 150 recurrent strokes including _45 fatal strokes and 158 
non-stroke deaths were observed. Patients with SYSO, compared to 
those without, were more likely to be older, be female, have hyperten-
sion, diabetes and more severe stroke and be on more antiplatelets and 
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posterior circulation stroke in the acute hospital admission phase. This 
study aims to assess the interobserver agreement of POST-NIHSS in out-
patients and whether the scale discriminates between anterior and poste-
rior-circulation stroke.
Methods: We studied consecutive adult patients from a university-based 
stroke outpatient clinic who suffered an ischemic stroke within the last 
two years. We excluded patients with stroke located in both anterior and 
posterior circulations, NIHSS⩾10, or dysphagia attributed to other 
causes. Two independent examiners evaluated all participants, blinded to 
which circulation was affected by the stroke.
Results: We included 20 participants: 16 with anterior and 4 with poste-
rior stroke. Mean age was 54 (standard deviation - SD±17) and median 
NIHSS was 3 (interquartile range – IQR=2.8-4.2). POST-NIHSS was 0 
(IQR 0-3.2) for both examiners. The interobserver agreement was 55% 
(weighted kappa=0.35, 95% confidence interval – 95%CI -0.05-0.75, 
p-value=0.09). The POST-NIHSS score for posterior and anterior circula-
tion strokes were similar for both examiners (first examiner median dif-
ference=2.2, 95%CI -3.6 to 8.0; second examiner median difference=2.9, 
95%CI -2.7 to 8.6).
Conclusions: In the outpatient setting, POST-NIHSS showed weak inter-
observer agreement and discriminated poorly between anterior and pos-
terior circulation stroke. Improvements in posterior circulation symptoms 
over time may justify lower performance in outpatients compared to pre-
vious acute phase data.
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Background and aims: Despite complete recanalization (TICI ⩾2b) 
with endovascular treatment (EVT), functional independence at 90 days 
(mRS⩽2) is not achieved in half of large vessel occlusion strokes (futile 
recanalization: FR). The aim of this study was to create a decision tree 
model with machine learning (ML) techniques to predict FR in stroke 
patients treated with EVT
Methods: Retrospective analysis of a multicentric (12 hospitals) prospec-
tive registry of patients treated with EVT from 1/1/17 to 31/12/21 
(NORDICTUS registry, Spain). Baseline, demographic and procedural 
variables were included.
Machine Learning algorithms were generated with RapidMiner Studio v.10 
software. 75% of the cohort was used for model construction. Then, a 
cross-validation was performed in the reminder 25% to assess generaliz-
ability and accuracy of the model.
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AND THE FUNCTIONAL OUTCOME OF 
PATIENTS TREATED WITH THROMBECTOMY 
FOR ISCHEMIC STROKE
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Background and aims: Previous studies have examined the association 
between neighborhood socio-economic status and outcome after stroke, 
however, few have focused on patients treated with endovascular 
thrombectomy (EVT). We aim to examine the association between neigh-
borhood socio-economic status (nSES) and functional outcome in 
patients with ischemic stroke that were treated with EVT.
Methods: We performed a post-hoc analysis with data from the MR 
CLEAN-MED trial collected between 2018 and 2021. In this study, nSES 
was measured as an aggregated composite score of residents’ household 
income, educational attainment and employment status (SES-WOA), as 
compiled by ‘Statistics Netherlands’ (CBS) and linked to each patient’s zip 
code. The association of nSES with short-term (NIHSS at 24 hours) and 
long-term (mRS at 90 days) outcome was analyzed using linear regression 
and ordinal logistic regression respectively, adjusted for relevant patient 
characteristics, including baseline NIHSS and age, as well as study treat-
ment allocation.
Results: A total of 515 patients (47% female, mean age 71.6, mean base-
line NIHSS 14) were included in the analyses. The median SES-WOA 
score was -0.016 (IQR -0.23 - 0.14). nSES was not associated with NIHSS 
at 24 hours (β -0.067(95%CI -5.5, 0.32)), but patients with a higher SES-
WOA score were more likely to have a more favorable mRS at 90 days 
(OR 1.34 (CI95% 1.03, 1.73)).
Conclusions: Although there was no significant association with short-
term neurological outcome, a higher SES-WOA score was associated 
with a more favorable functional outcome at 90 days.
Disclosure of interest: No
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Background and aims: The NIH Stroke Scale (NIHSS) underestimates 
the severity of posterior circulation strokes by excluding items such as 
dysphagia and gait ataxia. The POST-NIHSS improved the identification of 
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Neuropsychological Diagnostics and Intervention (CeNDI), University Hospital 
Cologne, Medical Faculty, Cologne, Germany, 5Forschungszentrum Juelich, 
Juelich, Forschungszentrum Juelich, Juelich, Germany, 6Weill Cornell Medical 
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Background and aims: Prognostication of post-stroke language func-
tion may be important for clinicians to develop individualized treatment 
plans for aphasic stroke patients. The use of connectome disruption infor-
mation for the prognosis in clinical practice is limited by the need to 
acquire diffusion tensor imaging (DTI) data, which is usually not part of 
clinical imaging protocols. We present a model-based approach to quan-
tify connectome disruption with minimal user interaction, exclusively 
relying on routinely collected MR-images.
Methods: Language function at baseline and follow-up was assessed in 76 
aphasic stroke patients, using the Boston Naming Test (BNT), Token Test 
(TT), and Semantic Verbal Fluency test (sVF). The Network Modification 
tool was used to calculate change in connectivity (ChaCo) scores as esti-
mates of structural connectivity disruption for 13 left-hemispheric grey 
matter regions and right-hemispheric homologues by superimposing indi-
vidual infarct masks onto a DTI tractogram reference set. Machine-
learning multivariate prediction models were developed.
Results: Prediction models explained 46.4%-60.4% of variance at base-
line and 60.1%-81.8% at follow-up. Baseline language and cognitive func-
tion were the most important variables to predict language function at 
follow-up, reducing the prediction error by 35.7%-38.1% and 19.0%-
42.4%, respectively. ChaCo scores explained up to 12.5% additional vari-
ance, with left superior temporal gyrus (9.9%) and right angular gyrus 
(12.5%) as most important network nodes.
Conclusions: Connectome disruption estimates improve prediction 
accuracy of post-stroke language function in addition to baseline language 
and cognitive function. Model-based connectivity analysis using routine 
morphological MRI might be a useful method for clinical prognostication 
of the individual patient’s recovery trajectory.
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FOLLOW UP LESION VOLUME IS 
ASSOCIATED WITH WORSE FUNCTIONAL 
OUTCOME IN PATIENTS WITH BASILAR 
ARTERY OCCLUSION: RESULTS FROM THE 
BASICS TRIAL

Praneeta Konduri*1,2, Lucianne Langezaal3, Robrecht Knapen4, 
Iris Obdeijn1,2, Wim Van Zwam5, Albert Yoo6, Christiaan Van 
der Leij5, Robert van Oostenbrugge4, Wouter Schonewille7, 
Jan-Albert Vos3, Henk Marquering1,2, Charles Majoie2

1Amsterdam UMC, location University of Amsterdam, Department of 
Biomedical Engineering and Physics, Amsterdam, Netherlands, 2Amsterdam 

Results: The study included 3554 completely recanalized patients (TICI 
⩾2b). FR was observed in1632 patients (45.9%), mean age was 72.8 
(sd=12.6) and 53.8% were male.
The main observed predictors (Figure 1) and its weight were: respiratory 
infection (0.285), baseline NIHSS (0.219), serum glycemia (0.172) age 
(0.124), symptomatic hemorrhagic transformation (0.102) and time from 
onset to recanalization (0.091). The accuracy of the model was 73.76% 
for the validation cohort and the AUC 0.769 (Figure 2).
Conclusions: Machine learning based algorithms can build easy-to-use 
predictive models for FR in strokes treated with EVT that could be imple-
mented for risk assessment in daily clinical practice.
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USING STRUCTURAL CONNECTIVITY 
INFORMATION FOR PROGNOSTICATION 
OF POST-STROKE APHASIA: TOWARDS A 
CLINICAL IMPLEMENTATION
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Concomitant COVID-19 infection during 
endovascular therapy does not affect long-term 
functional outcome, while short-term outcome is 
affected

Niklas Michael Beckonert*1,2, Felix Bode1, Franziska Dorn3, 
Sebastian Stösser1, Julius Nicolai Meißner1, Julia Nordsiek1, 
Christine Kindler2, Taraneh Ebrahimi1, Christoph Riegler4, 
Christian Nolte4, Gabor Petzold1,2, Johannes Weller1

1University Hospital Bonn, Germany, Department of Neurology, Division of 
Vascular Neurology, Bonn, Germany, 2German Center for Neurodegenerative 
Diseases (DZNE), Bonn, Vascular Neurology Research Group, Bonn, Germany, 
3University Hospital Bonn, Department of Neuroradiology, Bonn, Germany, 
4Klinik und Hochschulambulanz für Neurologie, Charité – Universitätsmedizin 
Berlin, Germany Center for Stroke Research Berlin (CSB), Charité – 
Universitätsmedizin Berlin, Berlin, Germany

Background and aims: Previous studies suggest worse outcome after 
endovascular therapy (ET) in large vessel occlusion stroke (LVOS) patients 
with concomitant COVID-19 infection. However, functional outcome is 
inconsistently defined and control groups are frequently missing or reflect 
pre-pandemic conditions. We therefore aim to investigate the long-term 
functional outcome in comparison with a matched contemporary control 
group.
Methods: Leveraging the German Stroke Registry – Endovascular 
Treatment trial, an observational multicenter cohort of LVOS patients, 
we analyzed 4010 patients receiving ET between 02/2020 and 12/2021. 
Baseline characteristics, procedural parameters and functional outcome 
at 90 days were compared between patients with concomitant COVID-
19 infection and matched controls and multivariable ordinal regression 
analysis was performed.
Results: COVID-19 patients (n=72, 1,8%) undergoing ET were more 
severely affected compared to patients without COVID-19. Median 
NIHSS and mRS were higher both after 24 hours (NIHSS: 14.5 

UMC, location University of Amsterdam, Department of Radiology and 
Nuclear Medicine, Amsterdam, Netherlands, 3St. Antonius Hospital, 
Department of Radiology, Nieuwegein, Netherlands, 4Maastricht University 
Medical Center and Cardiovascular Research Institute Maastricht (CARIM), 
Department of Neurology, Masstricht, Netherlands, 5Maastricht University 
Medical Center and Cardiovascular Research Institute Maastricht (CARIM), 
Department of Radiology and Nuclear Medicine, Maastricht, Netherlands, 
6Texas Stroke Institute, Department of Radiology, Dallas-Fort Worth, Dallas, 
TX, United States, 7St. Antonius Hospital, Department of Neurology, 
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Background and aims: Final ischemic lesion volume (FLV) is an impor-
tant surrogate marker for 90-day functional outcome in patients with 
anterior circulation large vessel occlusions (LVOs). However, the associa-
tion between FLV and functional outcome in basilar artery occlusion 
(BAO) stroke is unknown.
Methods: We analyzed 168 patients from the Basilar Artery International 
Cooperation Study (BASICS) Trial which assessed the benefit of endo-
vascular treatment (EVT) in patients with BAO. Ischemic lesion was 
manually delineated on follow-up NCCT imaging. Primary outcome was 
assessed with the 90 day modified Rankin Scale (mRS) and secondary 
outcome was functional independence (mRS⩽2). We performed uni- 
and multi-variable regression analysis to assess the association between 
FLV and outcome.
Results: We included 107 patients based on availability and quality of 
the follow-up NCCT scan. Fifty-five (51%) patients were randomized 
to EVT. Overall, 34 (32%) patients achieved favorable functional out-
come. Median FLV was 8.5 (1.3-27)ml and was significantly higher for 
patients with worse outcome (Figure 1). FLV was associated with 
worse functional outcome (OR: 0.96 (95%CI: 0.94-0.98), p<0.01; 
aOR: 0.95 (95%CI: 0.93-0.97); p<0.01; per ml) and reduced functional 
independence (OR: 0.95 (95%CI: 0.91-0.98), p<0.01; aOR: 0.94 
(95%CI: 0.89-0.97); p<0.01; per ml). Treatment allocation did not sig-
nificantly influence this association (OR: 0.99 (95%CI: 0.95-1.03), 
p=0.58, Figure 2).
Conclusions: Similar to anterior circulation LVO, in patients with a BAO, 
FLV is associated with worse functional outcome. FLV can provide valua-
ble insights on tissue viability and could potentially be a surrogate marker 
for functional outcome in BAO patients.
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at 90 days was 60.6% and 42.7% in patients with and without vessel occlu-
sion, respectively. In adjusted analyses, vessel occlusion was associated with 
mRS 3-6 at 90 days (odds ratio [OR] 1.94, 95% confidence interval [CI] 
1.71-2.22). Consistent results were obtained in subgroups according to oral 
anticoagulation use (VKA, OR 1.98, 95% CI 1.40-2.80; DOAC, OR 2.34, 
95% CI 1.82-3.01; none, OR 1.76, 95% CI 1.48-2.09).
Conclusions: Vessel occlusion detectable on imaging is common in 
patients with AF presenting with ischaemic stroke and is associated with 
poor functional outcome.
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AGE AND SUBGROUP SPECIFIC 
ASSOCIATIONS OF PRIOR MULTIMORBIDITY 
WITH POST-STROKE MORTALITY: A 
POPULATION-BASED STUDY

Matthew Downer*1, Ramon Luengo-Fernandez1, Lucy Binney1, 
Sergei Gutnikov1, Louise Silver1, Aubretia Mccoll1,  
Peter Rothwell1
1University of Oxford, Nuffield Department of Clinical Neurosciences, Oxford, 
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Background and aims: Multimorbidity is common in patients with 
stroke, and is associated with excess post-stroke mortality. However, it is 
uncertain how predictive value differs in relation to age, stroke severity, 
aetiological subtype, prior disability and common vascular risk factors.
Methods: In a population-based incidence study (Oxford Vascular 
Study), we studied stroke patients ascertained from 2002-2017 and fol-
lowed until 2020. Pre-stroke multimorbidity was quantified using the 
Charlson Comorbidity Index (CCI-weighted/unweighted) and related to 
10-year all-cause, vascular, and non-vascular mortality using regression 
models adjusted for potential confounders. Predictive value was stratified 
by age, stroke severity (NIH Stroke Scale-NIHSS), aetiological subtype 
(TOAST), premorbid disability (modified Rankin Scale-mRS), deprivation, 
and history of vascular risk factors (hypertension, hyperlipidaemia, atrial 
fibrillation, smoking, anxiety/depression).
Results: Among 2454 patients (2194/86.5% ischemic; mean/SD age 
74.1/13.9; 1201/48.9% male; mean/SD NIHSS 5.7/7.0), 1375/56.0% had at 
least one CCI comorbidity. Multimorbidity (unweighted-CCI⩾2vs0) was 
associated with premorbid disability (mRS⩾3: aOR 2.76, 95%CI 2.13-
3.60) and several vascular risk factors (hypertension-1.56, 1.25-1.95; 
hyperlipidaemia-2.58, 2.03-3.28; atrial fibrillation-2.31; 1.78-2.98; smok-
ing-1.37, 1.01-1.86), but remained independently predictive of all-cause 
death after adjustment (aHR 1.56, 1.37-1.78), driven mainly by non-vascu-
lar death (aHR 1.89, 1.55-2.29). Predictive value was greatest in patients 
with lower expected mortality, such as those aged <75 (HR 3.46, 2.67-
4.48), those without premorbid disability (2.26, 1.94-2.64), and in minor 
stroke (2.83, 2.38-3.37). Results were similar using the weighted-CCI.
Conclusions: Although multimorbidity was associated with multiple 
potential confounders, it independently predicted long-term post-stroke 
mortality, particularly for non-vascular death and in otherwise lower risk 
groups.
Disclosure of interest: No
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Psychosocial health issues in stroke patients with 
Epilepsy : Impact on Happiness quotient

S Pal*1, T Roy2
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[interquartile range 9-22] vs. 12 [6-18.75], p=0.015; mRS: 5 [4-5] vs. 5 
[3-5], p=0.004) and at discharge in comparison to matched controls 
(NIHSS: 12 [6.75-16.75] vs. 6 [2-13], p=0.001; mRS: 5 [4-5] vs. 4 [2-5], 
p=0.023). Surprisingly, functional outcome at 3-month follow-up was simi-
lar (mRS: 4 [4-6] vs. 4 [2-6], p=0.34). Adjusted for potential confounders, 
COVID-19 was associated with worse functional outcome at discharge 
with a common odds ratio of 0.40 (95% CI 0.19–0.80, p=0.011), but not 
at 3-month follow-up (cOR 0.72, 95%CI 0.32–1.60, p=0.43).
Conclusions: COVID-19 should not deprive eligible patients of ET, as 
COVID-19 only affected short-term, but not long-term functional out-
come in LVOS treated with ET.
Disclosure of interest: No
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VESSEL OCCLUSION DETECTABLE ON 
IMAGING AND ITS ASSOCIATION WITH 
FUNCTIONAL OUTCOME IN PATIENTS WITH 
ATRIAL FIBRILLATION PRESENTING WITH 
ISCHAEMIC STROKE
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Background and aims: Embolic vessel occlusion is a key mechanism of 
ischaemic stroke in patients with atrial fibrillation (AF). We explored the 
prevalence of any vessel occlusion detectable on imaging and its associa-
tion with functional outcome.
Methods: We studied patients with AF presenting with ischaemic stroke 
who underwent CT-/MR-angiography on admission and were enrolled in 
the prospective Swiss Stroke Registry (2014-2021). We built multivariable 
logistic regression models to assess the association of any vessel occlu-
sion with functional outcome as per modified Rankin Scale (mRS) score at 
90 days.
Results: The analysis included 10,164 patients (median age 81.5 years, 
47.8% female, median NIHSS 6; 14.7% on a vitamin K antagonist [VKA], 
27.5% on a direct oral anticoagulant [DOAC], 57.8% not receiving oral 
anticoagulation). Angiography showed any vessel occlusion in 5,190 patients 
(51.1%), with the anterior circulation affected in 87.4%. In the total cohort, 
2,960 (29.2%) and 2,990 patients (29.4%) received thrombolysis and endo-
vascular treatment, respectively. The proportion of patients with mRS 3-6 
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Results: Of the 541 patients (median age 77 years, 42.5% female), PSS 
were observed in 33 (6.1%) patients. The PSS group had lower ASPECTS 
(median [interquartile range]; 7 [6-8] vs. 8 [6-9], p<0.05), higher NIHSS 
score after MT (15 [15-21] vs. 6 [2-15], p<0.001), and worse mRS at 90 
days (4 [3-5] vs. 3 [1-4], p=0.002). The incidence of PSS was higher in 
patients with any-ICH (78.8% vs. 36.7%, p<0.001). Regarding the charac-
teristics of haemorrhagic changes, cHT and cSS were significantly more 
common in the patients with PSS than without (72.7% vs. 28.9%, p<0.001; 
36.4% vs. 8.3%, p<0.001, respectively). In contrast, sICH was not statisti-
cally associated with incidence of PSS. In a multivariable logistic analysis, 
cHT and cSS were still associated with PSS (adjusted odds ratio, 95% 
confidence intervals; 6.19, 2.89-19.8; 7.31, 2.93-22.9, respectively).
Conclusions: ICH, especially cHT and cSS, may be a promising imaging 
biomarker of PSS in patients receiving MT.
Disclosure of interest: No

STROKE COMPLICATIONS

928

NATURAL HISTORY OF DEPRESSION UP 
TO 24 YEARS AFTER STROKE: THE SOUTH 
LONDON STROKE REGISTER
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1King’s College London, Population Health Science, London, United Kingdom, 
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Background and aims: Limited data are available on the long-term 
natural history of post-stroke depression. We aim to determine the prev-
alence, incidence, cumulative incidence, duration, persistent and recur-
rent rates of depression up to 24 years after stroke.
Methods: Data were from first-ever stroke patients registered in the 
South London Stroke Register. The Hospital Anxiety and Depression 
scale was used to assess patients for depression symptoms. Depression 
was defined as a cut-off score >7. Inverse probability weighting was used 
to deal with missing data.
Results: The prevalence of depression was stable at approximately 30% 
at any time up to 15 years after stroke, with a slight increase to 40% from 
15-year onwards. Cumulative incidence of depression was 60%. Over 
50% of patients had their first episodes within 1 year after stroke and 
about 90% within 5 years after stroke. 47% of the patients with depres-
sion at 3 months had recovered at 1 year. New onset and persistent 
depression were less common in later years, with recurrent cases com-
prising the largest proportion of depressed patients from 5-year onwards. 
Prevalence was higher in patients with severe physical disability, severe 
stroke, pre-stroke depression or cognitive impairment (40% vs 30%).
Conclusions: PSD featured had early onset, short duration and high 
recurrence, with recurrent depression comprising the greatest propor-
tion of patients after 5 years. The prevalence of PSD was 10% higher in 
patients with defined risk factors. More medical resource should be 
allocated to those who ever depressed in monitoring recurrence in the 
long term.
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In-stent restenosis after vertebral artery origin 
stenosis stenting: a nomogram for risk assessment

Xiao Zhang*1,2, Tao Wang1, Liqun Jiao1
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Background and aims: To study effectiveness of two cognitive- behavioral- 
therapies(CBT), Guided-Mental-Imagery(GMI, Cognitive-Restructuring-
Technique(CRT), in changing negative thinking/mind-set of stroke-
patients-with-epilepsy in developing-nations. Psychosocial-health status 
crucial in treatment-outcome. Limited scientific literature/data available 
on this burning issue.
Methods: four-year longitudinal quasi-experimental research-design. 
Target: stroke patients-with-epilepsy, 30-65 years, N=118. Control n=50. 
With aid of inventory of negative thought scale, information collected 
pre/post training on: Occurrence/frequency of negative-thoughts in 
response to diagnosis, Incidence of negative-statements as result of auto-
matic dysfunctional-thoughts, underlying-beliefs, incidence of headaches/
migraine. Correlation of epilepsy with depression evaluated. Training/data 
collection for psycho-analysis done by psychiatrists. 14-item structured 
questionnaire contained : items on characteristics/knowledge of respond-
ents on risk-factors, symptom, Rx-outcomes, current stress levels, beliefs, 
fear, despair, suicidal-tendencies, family-support, depression-level. epilep-
tics went through counselling-sessions of CRT/CBT.
Results: applied statistical-methods. 80% Subjects received GMI/CR 
training able to notice/monitor their unhelpful thinking patterns than con-
trols [multivarie-annova] & able to control them better when compared 
with control-group. [improving-QOL-quotient]. 74% Participants better-
equipped to cope with stress/despair [74%], reduced Occurrence/fre-
quency of negative-thoughts [85%], decreased negative statements[90], 
reduced incidence of headaches/migraine[92%].
Conclusions: CBT/CRT techniques in watering seeds of happiness are 
efficacious in epileptics. This underscores need to train health-care-pro-
fessionals these psychological-techniques. Our-study shows importance 
of ability to cope, Psycho-social support, understanding Emotions, relief 
of acceptance of Belief System, positive-thinking. future such study with 
greater sample-size & more QOL-factors needed.
Recommendations: More participation of developing-nations in such 
research needed. Treatment-modalities limited to few resourceful-
patients. OurNGO-project helps patients in better-recovery & is helpful 
in better happiness-quotient this improving QOL in stroke-related- 
epilepsy-patients.
Disclosure of interest: No
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Cortical haemorrhagic changes after mechanical 
thrombectomy for cerebral large vessel occlusion 
increase risk of post-stroke seizure
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Osaka, Japan, 2National Cerebral and Cardiovascular Center, Department of 
Cerebrovascular Medicine, Osaka, Japan, 3National Cerebral and 
Cardiovascular Center, Department of Neurosurgery, Osaka, Japan

Background and aims: Post-stroke seizure (PSS) is a major complica-
tion of stroke in patients with large vessel occlusion. Although haemor-
rhagic transformation is a risk for PSS, there are no studies of detailed 
characterisation of haemorrhagic changes after mechanical thrombec-
tomy (MT) for risk of PSS.
Methods: Consecutive patients who received MT from January 2014 to 
October 2022 were enrolled. We performed post-procedural MRI during 
admission and evaluated any intracranial haemorrhages (any-ICH) includ-
ing symptomatic haemorrhage (sICH), cortical haemorrhagic transforma-
tion (cHT) and cortical superficial siderosis (cSS). PSS was defined as a 
symptomatic seizure requiring clinical treatment, regardless of timing.
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Background and aims: NICE guidelines recommend that all stroke fol-
low-up clinic appointments should encompass discussions surrounding: 

1) General wellbeing and effect on interpersonal relationships
•  Friendships
•  Family
•  Sexual relationships

2) Post-stroke complications (motor and non-motor)
•  Weakness
•  Falls
•  Pain
•  Mood
•  Cognition
•  Fatigue
•  Incontinence
•  Sleep
•  Appetite

3) Lifestyle modifications
•  Smoking cessation
•  Alcohol intake
•  Dietary

4) Return to driving, leisure activities and/or work

We investigated whether such discussions had taken place, therefore 
documented, in stroke follow-up clinic letters.

Methods: Authors pre-defined topics that should be discussed at follow-
up clinic based on NICE guidelines. Follow-up clinic letters after ischaemic 
stroke at a large hyperacute stroke unit in UK from 1/1/20 to 30/6/20 
were retrospectively analysed.
Results: 137 consecutive discharges were identified and 95 patients 
(69.3%) were followed-up in clinic [median time 134 days (120-155)]. 
General wellbeing was discussed in 66.3% of patients but return to work, 
interpersonal or sexual relationships (where applicable), were not dis-
cussed at all. Less than half the patients had a documented discussion on 
falls, fatigue, sleep, mood, cognition, or memory. Post-stroke pain and 
discussions on alcohol, appetite and dietary modifications or smoking 
were discussed in <10% (Figure 1).

Background and aims: To propose a nomogram for individual risk 
assessment of in-stent restenosis (ISR) after vertebral artery origin steno-
sis (VAOS) stenting.
Methods: We included 793 patients with VAOS treated with stenting from 
October 2006 to May 2013, with a median follow-up of 27.8 months. Cox 
regression and the least absolute shrinkage and selection operator (LASSO) 
regression were adopted for variable selection. The nomogram was formu-
lated and validated by concordance indexes (C-indexes) and calibration 
curves. An in-stent restenosis risk table (ISR-RT) was subsequently generated 
for risk stratification. Differences between low-, intermediate-, and high-risk 
levels were shown by Kaplan-Meier curves and compared by log-rank test.
Results: The training and validation set included 594 and 199 patients, 
with a mean ISR rate of 37.2% and 35.2%. Stent type (HR=1.64, 95%CI 
1.26 to 2.14), stent diameter (HR=2.48, 95%CI 1.77 to 3.48), history of 
peripheral vascular disease (HR=2.17, 95%CI 1.17 to 4.00), history of tran-
sit ischemic attack (HR=1.45, 95%CI 1.05 to 2.14), and left-side involve-
ment (HR=1.33, 95%CI 1.04 to 1.69) were included in the nomogram. The 
C-indexes at 6 and 12 months were 0.650 and 0.611 in the training set, and 
0.713 and 0.603 in the validation set, respectively. Compared with low-risk 
patients, the intermediate- and high-level group had 1.46 (p=0.0235) and 
2.28 (p<0.0001) higher chances of developing ISR in 2 years.
Conclusions: A nomogram and a risk evaluation table were developed with 
good predictive ability for in-stent restenosis among patients with VAOS, 
which could serve as a practical approach for individualized risk evaluation.
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Epilepsy in Stroke Patients
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Background and aims: We evaluated the relationship between stroke 
and the subsequent development of epilepsy within 10 years follow-up.
Methods: This study included a cohort of 42,925 patients who were first 
diagnoses as stroke between 2019 and 2021. To match each stroke 
patient, 218,478 control subjects were selected from the data-base.
Results: In this cohort, the prevalence of stroke was higher in 
female(62%) than in male(38%). The diagnosis of epilepsy was done at 
averagely 20 months after the diagnosis of stroke. Cox regression analysis 
showed that the HR of epilepsy was 7.658 times greater for patients with 
stroke (95% CI: 7.402-7.923) than for control group after adjusting for 
other risk factors. The HR of epilepsy was 1.08 (95% CI: 1.045-1.116) in 
female patients, 1.66(95% CI: 1.607-1.715) in diabetic patients, 1.679(95% 
CI: 1.625-1.734) in hypertensive patients, 1.831(95% CI: 1.626-2.062) in 
chronic kidney disease and 1.647(95% CI: 1.593-1.703) in hypercholes-
terol patients.
Conclusions: Our findings suggest that stoke may be independent risk 
factor for epilepsy in elderly patients(HR 7.658, 95% CI: 7.402-7.923). So 
we need to control and pay attention to epilepsy in elderly stroke patients.
Disclosure of interest: No
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A need for holistic and standardised assessment 
and management of patients in stroke follow-up 
clinic

Liliana Chapas*1, Aina Chang2, Emma Bennion-Pedley2, Isuru 
Induruwa1,3, Kayvan Khadjooi1 Figure 1. Topics discussed in stroke follow-up clinic.
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Intact endothelial cell autophagy attenuates 
outcomes of acute ischemic stroke in mice

Sohom Mookherjee*1,2, Milo Light1,2, Megan Tandar1,2,  
Nathan Hill1,2, Lori Begaye1,2, Amandine Chaix1,2,  
Frederik Denorme2,3, Robert Campbell2,3,  
John David Symons1,2

1University of Utah, Nutrition and Integrative Physiology, Salt Lake City, 
United States, 2University of Utah, Molecular Medicine Program, Salt Lake 
City, United States, 3University of Utah, Department of Internal Medicine, Salt 
Lake City, United States

Background and aims: Acute ischemic stroke (AIS) deprives cerebral 
artery endothelial cells (ECs) of nutrients which decreases mTORC1 
activity to initiate autophagic flux. We hypothesized that depletion of EC 
autophagy worsens outcomes of AIS.
Methods: First, adult male C57Bl6 mice consumed standard diet (con-
trol) or chow supplemented with the mTORC1 inhibitor rapamycin. After 
3-weeks, phosphorylated ribosomal S6 / total S6 was greater (p<0.05) in 
liver segments of rapamycin vs. control fed mice, indicating mTORC1 
repression. AIS was induced by transient middle cerebral artery occlusion 
(tMCAO, 60-min).
Results: tMCAO followed by reperfusion (R, 23 h) increased infarct vol-
ume, neurobehavioral deficits, and motor dysfunction, to a greater extent 
(p<0.05) in control vs. rapamycin-supplemented mice. Second, adult male 
C57Bl6 mice with intact EC autophagy-related protein 3 (Atg3WT) or 
inducible depletion of EC ATG3 (Atg3EC-/-) completed tMCAO+R. ATG3 
colocalization with VE-Cdh5 increased (p<0.05) after tMCAO+R in 
ipsilesional vs. contralesional hemispheres of Atg3WT but not Atg3EC-/- 
mice. Neutrophil infiltration, cell death, microglia and astrocyte activa-
tion, and neurodegeneration, were greater (p<0.05) in ipsilesional 
hemispheres of Atg3EC-/- vs. Atg3WT mice. Further, infarct volume was 
greater (p<0.05), and motor and neurobehavioral performance were 
worse (p<0.05), in Atg3EC-/- vs. Atg3WT mice. Third, tMCAO+R evoked 
infarct volume was less severe after rapamycin feeding in Atg3WT but not 
Atg3EC-/- mice, underscoring the importance of EC autophagy.
Conclusions: Intact EC autophagy is protective concerning AIS, poten-
tially via enabling: (i) recycling of damaged proteins; (ii) nutrient generation 
from degraded substrates; and / or (iii) arterial vasodilation for nutrient 
delivery. Supported by R01HL141540(JDS), AHAPRE1025910(SM).
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EEG for monitoring of post-stroke delirium

Fenne Vandervorst*1,2, Tuur De Winne1, Annika Schiewer1, 
Sebastiaan Engelborghs1,2, Edwin van Dellen3, Arjen Slooter3, 
Sylvie De Raedt1,2

1UZ Brussel, Neurology, Brussels, Belgium, 2Vrije Universiteit Brussel, Center for 
Neurosciences, Brussels, Belgium, 3UMC Utrecht, Psychiatry, Utrecht, Netherlands

Background and aims: Establishing the diagnosis of post-stroke delir-
ium (PSD) remains challenging, The EEG parameter relative delta power 
(RDP) has been associated with the presence of postoperative delirium. 
It remains unclear whether these results can be extrapolated to patients 
with PSD. The aim of this study was to explore whether RDP may differ-
entiate between patients with and without delirium after ischemic stroke 
located in the middle cerebral artery (MCA) territory.

Conclusions: Recommended topics are not being adequately discussed 
or documented at stroke follow-up clinic, particularly non-motor compli-
cations after stroke. The evaluation of patients at follow-up clinic needs 
to be standardised to ensure appropriate assessment and management of 
physical and cognitive sequalae post-stroke.
Disclosure of interest: No
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DECLINE IN ESTIMATED GLOMERULAR 
FILTRATION RATE AND RISK OF RECURRENT 
STROKE: RESULTS OF THE PROGRESS TRIAL

Katie Harris*1, Toshiki Maeda1,2, Yuki Sakamoto1,  
Xiaoying Chen1, Min Jun1, Kunihiro Matsushita3, Hisatomi Arima2, 
Mark Woodward1,4, Craig Anderson1, John Chalmers1

1The George Institute for Global Health, University of New South Wales, 
Sydney, Australia, 2Fukuoka University, Department of Preventive Medicine 
and Public Health, Fukuoka, Japan, 3Johns Hopkins Bloomberg School of 
Public Health, Department of Epidemiology, Baltimore, MD, United States, 
4The George Institute for Global Health, Imperial College London, London, 
United Kingdom

Background and aims: Studies of the relationship between declin-
ing kidney function according to %change or slope in estimated glo-
merular filtration rate (eGFR) and recurrent stroke are scarce. We 
examined the association of %change/slope of eGFR and recurrent 
stroke in the Perindopril Protection Against Recurrent Stroke Study 
(PROGRESS).
Methods: We set the baseline and follow-up period as 2 and 3 years, 
respectively. %change (<-30%, ⩾-30 to <0%, ⩾0 to <30 % and ⩾30%) 
and slope (<-5, ⩾-5 to < -3, ⩾-3 to <-1 and ⩾-1 ml/min/1.73m2/year) in 
eGFR and recurrent stroke were examined in Cox proportional hazard 
models, with Harrel’s C and net reclassification index (NRI) used to evalu-
ate model improvement. Restricted cubic splines were used to assess the 
functional form of % change/slope of eGFR and recurrent stroke.
Results: During follow-up of 4591 patients, 233 had recurrent stroke. 
Using %change of ⩾-30 to <0% and slope of ⩾-5 to <-3 as the refer-
ence, the risk of recurrent stroke was elevated toward both sides. 
%change <-30%, adjusted hazard ratio (HR) (95% confidence interval) 
1.86 (1.24-2.79); ⩾-30 to <0% % 1.43 (1.03-1.98); ⩾30% 1.34 (0.70-
2.56). Slope <-5: 2.76 (1.57-4.86); ⩾-3 to <-1 1.32 (0.95-1.82); ⩾-1 1.69 
(0.95-2.99). U or reverse J-like relationships were observed using 
restricted cubic spline.
Conclusions: Independent U or reverse J-like shape relations between 
declining kidney function and recurrent stroke. Adding kidney indicators 
significantly improved the model prediction for recurrent stroke at 1 and 
2 years.

Disclosure of interest: No
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the day of admission, albeit asymptomatic, and are associated with poor 
outcome.
Disclosure of interest: No
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The potential role of Ultrasensitive CRP 
and Serum Amyloid A taken at baseline as a 
predictor of haemorrhagic transformation at  
24 hours in stroke patients. Results from an 
interim analysis of the clinical section from the 
NIMBLE study

Alessandro Sodero*1, Laura Tudisco1, Benedetta Piccardi2, 
Vanessa Palumbo2, Patrizia Nencini2, Emilia Conti3,  
Anna Letizia Allegra Mascaro3, Giulia Domna Scrima1, 
Costanza Maria Rapillo1, Enrico Fainardi4, Ivano Lombardo4, 
Giorgio Busto4, Alessandra Fanelli5, Tiziana Biagioli5, 
Alessandra Murri5, Anna Maria Gori6, Betti Giusti6,  
Leonardo Tenori7, Giovanni Pracucci1, Lorenzo Tofani1, 
Amalia Ferrara2, James Kennedy8, Sarti Cristina1

1University of Florence, NEUROFARBA, Florence, Italy, 2Careggi University 
Hospital, SOD Stroke Unit, Florence, Italy, 3Neuroscience Institute, National 
Research Council, European Laboratory for Non-Linear Spectroscopy, Florence, 
Italy, 4University of Florence, Department of Biomedical, Experimental and 
Clinical Sciences, Florence, Italy, 5Careggi University Hospital, General 
Laboratory, Florence, Italy, 6Careggi University Hospital, Atherothrombotic 
Diseases Center, Florence, Italy, 7University of Florence, Department of 
Experimental and Clinical Medicine, Florence, Italy, 8University of Oxford, 
Acute Vascular Imaging Centre, Radcliffe Department of Medicine, Oxford, 
United Kingdom

Background and aims: Haemorrhagic Transformation(HT) and Brain 
Edema(BE) represents the most feared complications of ischemic 
stroke(IS). In this study we planned to perform joint research on humans 
and animal stroke-model to investigate interactions between circulating 
and neuroimaging-biomarkers. In this preliminary analysis we aimed to 
evaluate the association between blood biomarker obtained from 
humans and the occurrence HT at 24-hours after stroke. Preclinical 
mouse model methods and preliminary results will be described in a 
dedicated abstract.
Methods: Ongoing monocentric prospective observational study con-
ducted in Careggi University-Hospital enrolling patients with acute 
(<12hours) IS of anterior circulation irrespective of reperfusion therapies. 
Brain CTscan and blood samples were performed at baseline and 24-hours 
after onset. In this preliminary analysis we included the following serum 
biomarkers: Serum-Amyloid-A(SAA), alfa-2 macroglobuline, ultrasensitive 
CRP (hsCRP)), S100 and Neuron-Specific Enolase. The main outcome of 
the univariate logistic regression was occurrence of any HT
Results: Among the 142 patients included in the analysis (mean age 
76.20±6.9, 44% women, mean baseline NIHSS=11.8), hsCRP and  
SAA obtained at baseline were significantly associated with the occur-
rence of HT within the first 24 hours (p=0.05 and p=0.02 respectively) 
[figure]. hsCRP and SAA baseline values significantly correlated with 
stroke severity, assessed by NIHSS on admission (p=0.02 and p=0.03 
respectively).
Conclusions: Baseline serum level of hsCRP and SAA seems to be 
higher in patients with severe stroke and a promising predictor of HT. the 
completion of the enrollment, the execution of further analyzes and the 
study of the animal model could clarify and strengthen our preliminary 
results.

Methods: In a dataset of 514 patients with acute ischemic stroke, we 
used a chart review based on DSM-5 criteria to diagnose PSD. A subset 
of 60 patients was randomly selected, all with MCA infarction: 30 with 
left MCA infarction (15 with and 15 without delirium) and 30 with right 
MCA infarction (15 with and 15 without delirium). For each patient, 
the first 8 artifact-free epochs of 8 seconds were selected and RDP 
(0,5-4Hz) was computed using a fast Fourier transformation and aver-
aged over all channels and epochs. RDP was compared using a 
Mann-Whitney-U-test.
Results: Median RDP among all channels and epochs, was significantly 
higher in patients with PSD (0.573; IQR 0.224) compared to patients 
without PSD (0,380; IQR 0,156) (p-value <0.001). When studying differ-
ences in RDP between patients with and without PSD among all deriva-
tions (channel against average reference), RDP in P3-Avg was associated 
with the lowest p-value (<0,001).
Conclusions: Preliminary results suggest that RDP significantly differs 
between patients with and without PSD after MCA infarction, implicating 
a potential role of this EEG parameter for objective PSD monitoring.
Disclosure of interest: No
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Incidence and Factors Associated with Venous 
Thromboembolism in Acute Stroke

Norma Castillo*1, Gabriela Trifan2, Elsa Nico3,  
Daniel Oparowski4, Sofia Testai5, Morgan Mueller6,  
Tejal Gapchup7, Lucas Oparowski8, Fernando Testai2
1University of Illinois at Chicago, College of Nursing, Chicago, United States, 
2University of Illinois at Chicago, Department of Neurology and Rehabilitation, 
Chicago, United States, 3University of Illinois at Chicago, College of Medicine, 
Chicago, United States, 4BASIS Charter School, BASIS Charter School, Phoenix, 
United States, 5Latin School of Chicago, Latin School of Chicago, Chicago, 
United States, 6St. Ignatius College Prep, St. Ignatius College Prep, Chicago, 
United States, 7Maharashtra Institute of Medical Education and Research, 
Medical College, Talegaon Dabhade, India, 8Northern Arizona University, 
College, Flagstaff, United States

Background and aims: Investigate the yield of universal screening for 
deep venous thrombosis (DVT) among patients with acute stroke (AS) 
admitted to a comprehensive stroke center neurocritical care unit. 
Variation in local protocols used for DVT screening may explain the dis-
similar rates reported in literature.
Methods: A quality improvement process was implemented at our insti-
tution for the early identification of DVTs. This retrospective study 
included consecutive patients admitted with AS between years 2020-
2021 who underwent lower extremity Doppler ultrasonography within 
24h of admission and twice weekly thereafter. Baseline demographics, 
clinical characteristics and outcomes were compared between partici-
pants with and without acute DVT. Poor outcome was defined as mRS 
⩾3. Statistical analyses were done in SPSS, with p for significance <0.05.
Results: A total of 346 patients were included; mean±SD age was 
62±15 years, with 53% males. DVTs were seen for 33(9.5%) of cases. All 
cases were asymptomatic. DVT cohort had higher admission stroke 
severity (mean±SD NIHSS, 10±2 vs 8±1) and higher proportion of 
mechanical ventilation (55% vs 36%). Screening within 24 hours from 
admission identified DVTs in 85% cases. Diagnosis resulted in the place-
ment of an inferior vena cava filter or the use of anticoagulation in 77% of 
the cases. DVT presence increased twice the risk of poor outcome at 
discharge (OR=2.2, 95% CI=1.1-4.6, p=0.03).
Conclusions: Aggressive DVT screening can result in the identification 
of a significant proportion of cases that can be preexistent or occur on 
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matched controls. Participants underwent questionnaires and brain MRI. 
MRI markers included ischemic (DWI+) lesions, previous infarction, 
microbleeds, white matter hyperintensities (WMH), intracerebral hem-
orrhage, meningeal and cranial nerve enhancements. MRI was repeated 
after three months in a subset of patients. The prevalence ratio of MRI 
markers of cerebrovascular disease was assessed with logistic regression 
adjusted for confounders (i.e., age, sex, hypertension, hypercholester-
olemia, smoking).
Results: Between April 2021 and October 2022, 125 COVID-19 patients 
(median age 60 years, 40% female) and 48 controls were scanned. 27 
patients (21.6%) had been admitted to an intensive care unit. COVID-19 
patients had more WMH compared to controls (adjusted OR 3.46 [1.29-
9.71]). DWI+ lesions were found in a single patient (1%). Prevalence of 
microbleeds did not differ between groups (28.8% in patients vs. 22.9% in 
controls). In 8 of 97 patients (8.2%) new lesions were observed three 
months later.
Conclusions: COVID-19 was associated with a higher prevalence of 
WMH but not with an increased risk of DWI+ lesions. MRI after three 
months revealed new lesions in about one of every ten patients, which 
might suggest an ongoing inflammatory process due to COVID-19.
Disclosure of interest: No
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Characterization of ischemic stroke in patients 
with infectious bacterial endocarditis: A 
systematic review and meta-analysis

Nils Werring*1, Jens Minnerup1

1University of Münster, Department of Neurology with Institute of 
Translational Neurology, Münster, Germany

Background and aims: Ischemic stroke (IS) is a common complication 
of infectious bacterial endocarditis (IE). Our aim was to characterize the 
frequency, clinical and pathological features, and outcomes of patients 
with stroke due to infectious endocarditis.
Methods: We searched PUBMED from database inception to October 
2022 for observational studies on patients with infectious endocarditis 
who had a stroke and did a meta-analysis.
Results: We included 108 studies with a total of 271,926 patients. 
Ischemic stroke occurred in 20,654 (12.0%) of 172,318 and haemorrhagic 
stroke in 4,460 (2.9%) of 157,354 patients. Mitral valve endocarditis com-
pared to IE of other valves was most likely to cause stroke (28.7% of all 
mitral valve IE) and was detected in 60.7% of all strokes. In aortic valve IE 
ischemic stroke occurred in 21.7% and was detected in 44.5% of all 
strokes. Patients with infectious endocarditis with stroke compared to no 
stroke had a higher mortality (18% vs 12.5%).
Pathogens most frequently associated with IS were Enterococcus and 
Staphylococcus (17.1% and 16.8%). Staphylococcus or Streptococcus 
were most frequently detected in patients with IE with stroke (27.2% and 
20.0%). Stroke occurred less frequently in patients on antiplatelet inhibi-
tors or oral anticoagulation (11.0%) compared to those without anti-
platelets or anticoagulation (14.1%).
Conclusions: Ischemic stroke occurs frequently in patients IS (12%) and 
is relevant to the outcome The comparably high association of entero-
coccal IE and stroke has not been reported previously. Specific data on 
stroke in IE patients from a neurological viewpoint is sparse and should be 
further investigated.
Disclosure of interest: No
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PREVALENCE AND POST-COVID INCIDENCE 
OF MRI MARKERS OF CEREBROVASCULAR 
DISEASE IN HOSPITALIZED PATIENTS WITH 
COVID-19

Resa van Lith*1, Wouter Sluis2, Naomi Wijers3,  
Anton Meijer4, Karin Kamphuis - van Ulzen4,  
Jeroen de Bresser5, Jan-Willem Dankbaar6, Erik Klok7,  
Anil Tuladhar1, Suzanne Cannegieter7,  
Marieke J.H. Wermer3, H. Bart van der Worp2,  
Menno Huisman7, Frank-Erik de Leeuw1

1Radboudumc, Neurology, Nijmegen, Netherlands, 2Utrecht University 
Medical Center, Neurology, Utrecht, Netherlands, 3Leiden University Medical 
Center, Neurology, Leiden, Netherlands, 4Radboudumc, Radiology, Nijmegen, 
Netherlands, 5Leiden University Medical Center, Radiology, Leiden, 
Netherlands, 6Utrecht University Medical Center, Radiology, Utrecht, 
Netherlands, 7Leiden University Medical Center, Thrombosis and Hemostasis, 
Leiden, Netherlands

Background and aims: During the pandemic, patients with COVID-19 
were reported to have an increased risk of ischemic stroke. We assessed 
the prevalence of silent cerebral ischemia and other MRI markers of cer-
ebrovascular disease in COVID-19 patients and the occurrence of new 
lesions three months later.
Methods: CORONIS (CORONavirus and Ischemic Stroke) is an obser-
vational cohort study in adult hospitalized patients with COVID-19 and 
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STROKE OUTCOME IS WORSE IN PATIENTS 
DEVELOPING COVID-19 DURING ADMISSION 
THAN IN PATIENTS WHO ALREADY HAVE 
COVID-19 AT THE ONSET OF THEIR STROKE

Riham Muhammad*1, Rob Simister1, Craig Smith2, Christine 
Roffe3, David Werring1, Richard Perry1

1UCL Queen Square Institute of Neurology, Stroke Research Centre, London, 
United Kingdom, 2Manchester Academic Health Science Centre, Manchester 
Centre for Clinical Neurosciences, Manchester, United Kingdom, 3Keele 
University, Faculty of Medicine and Health Sciences, Newcastle-Under-Lyme, 
United Kingdom

Background and aims: Active infection with COVID-19 at stroke 
onset results in more severe strokes with a worse outcome. Our objec-
tive was to see whether developing COVID-19 during hospital admission 
has a similar adverse influence over outcome.
Methods: We collected data from 24 hospitals in the UK. We compared 
three groups of patients admitted to hospital with stroke due to ischae-
mia or haemorrhage: those with COVID-19 at Stroke Onset (CSO), 
those who first developed COVID-19 During Admission (CDA) and 
those with No COVID-19 (NC). Categorical variables were compared 
using chi-square tests.
Results: The 2391 stroke patients reported included 220 CSO, 84 CDA 
and 2087 NC patients. The proportion of Asian patients in the CSO group 
(18.7%) was higher than in the NC group (8.4%, p<0.001). However, there 
was no statistically significant difference in the proportions of Asians in the 
CDA and NC groups (10.0% vs 8.4%, p=0.6). The proportion of patients 
with intracerebral haemorrhage was higher in the CDA group (21.4%) than 
in the CSO group (9.1%, p=0.004). The proportion who were dead or 
disabled (mRS 3-6) at the end of their admission was higher in the CDA 
group (83.1%) than in the CSO group (69.0%, p=0.01).
Conclusions: Patients developing COVID-19 during their admission had 
a particularly poor outcome, worse than in patients with COVID-19 at 
stroke onset, reinforcing the importance of protecting stroke inpatients 
from COVID-19. Patients admitted with intracerebral haemorrhage 
appear to be at particularly high risk of acquiring COVID-19 during 
admission.
Acknowledgements
Supported by The Stroke Association.
Disclosure of interest: No

CEREBROVASCULAR MANIFESTATIONS 
OF COVID-19 AND OTHER INFECTIONS

2647

CEREBRAL HAEMODYNAMICS AMONG 
COVID-19 SURVIVORS WITH COGNITIVE 
IMPAIRMENT TWELVE MONTHS AFTER 
HOSPITAL DISCHARGE
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Ochoa-Guzman2, Angeles Vargas-Martinez1

1Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, 
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HIGH LEVELS OF CELL-FREE HEMOGLOBIN 
AND IRON IN CLOTS OF COVID-19 STROKE 
PATIENTS: NOVEL MECHANISM ASSOCIATED 
WITH THE SARS-COV-2 INDUCED 
PROTHROMBOTIC STATE

María Payá*1,2, Gemma Serrano-Heras2, Cristian Alcahut-
Rodriguez1, Beatriz Castro-Robles2, Rosa Ángelica Barbella-
Aponte3, Francisco Hernández Fernández1, Juan David Molina-
Nuevo4, Gemma Barroso-García55, Susana López-López2, 
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Jose Tembl8, Enrique Juliá-Mollá4, Tomas Segura1,9

1Complejo Hospitalario Universitario de Albacete, Department of 
Neurology, Albacete, Spain, 2Complejo Hospitalario Universitario de 
Albacete, Research Unit, Albacete, Spain, 3Complejo Hospitalario 
Universitario de Albacete, Department of Surgical Pathology, Albacete, 
Spain, 4Complejo Hospitalario Universitario de Albacete, Department of 
Radiology, Albacete, Spain, 5Hospital Nacional de Parplejicos, Proteomics 
Core Facility, Toledo, Spain, 6Hospital Nacional de Parplejicos, Laboratory 
of Neuroinflammation, Toledo, Spain, 7La Fe Health Research Institute, 
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Background and aims: The underlying mechanisms of COVID-19-
associated hypercoagulability and thrombotic events are not fully defined. 
To increase knowledge on the pathogenesis for the increased clotting 
during SARS-CoV-2-infection, we analyzed the histological and ultrastruc-
tural characteristics and protein expression and metal composition of 
clots retrieved during mechanical thrombectomy from COVID-19-
infected (n=6) and uninfected (n=6) stroke patients.
Methods: Histological composition and architecture of thrombi were 
determined by immunohistochemical staining and transmission electron 
microscopy, respectively. Clots were further subjected to comparative 
proteomics analysis by tandem mass spectrometry coupled to liquid chro-
matography (LC-MS/MS) using SWATH data-independent acquisition and 
total reflection X-Ray fluorescence (TXRF) evaluation for the presence of 
13 metals. Demographic data vascular risk factors, clinical and radiological 
characteristics and hematological findings were recorded for each 
subject.
Results: No relevant differences in red blood cell, neutrophil and 
Neutrophil Extracellular Traps (NETs) content were found between 
COVID-19 clots and control clots however, thrombus samples from 
infected patients showed diffuse staining for CD68 (monocyte/mac-
rophage marker), decreased platelet density, and random distribution of 
fibrin throughout the clot. Furthermore, TRXF and the quantitative 
proteomic analysis revealed significantly higher levels of iron, hemo-
globin alpha, beta, gamma, and delta subunits, immunoglobulins, and 
redox signaling enzymes and lower expression of proteins involved in 
platelet activation/aggregation- in COVID-19 cases compared to con-
trols. In addition, complements C1, C4, and C5 were only found in 
COVID-19 thrombi.
Conclusions: These findings provide interesting information on a possi-
ble new mechanism underlying thrombotic phenomena in COVID-19 dis-
ease, involving cell-free haemoglobin and iron.
Disclosure of interest: No
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INTRACRANIAL VESSEL WALL 
ENHANCEMENT AFTER COVID-19 INFECTION
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Netherlands, 4Radboud University Medical Center, Department of Medical 
Imaging, Nijmegen, Netherlands, 5UMC Utrecht, Department of Radiology 
and Nuclear Medicine, University Medical Center, Utrecht, Netherlands, 
6Leiden University Medical Center (LUMC), Department of Medicine 
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Background and aims: COVID-19 is associated with an increased risk 
of ischemic stroke. Inflammation of intracranial vessels could be a poten-
tial underlying cause. We aimed to investigate the frequency of intracra-
nial vessel wall enhancement on MRI as a possible sign of inflammation in 
patients with subacute COVID-19 infection.
Methods: We included hospitalized patients with COVID-19 with or 
without clinically overt stroke from the prospective CORonavirus and 
Ischemic Stroke (CORONIS) cohort study. 3T MRI including vessel wall 
imaging was performed within 3 months after positive PCR and repeated 
3 months later. We assessed the frequency of vessel wall enhancement and 
assessed possible risk factors with univariate logistic regression analyses.
Results: 128 patients (6 with ischemic stroke) were included at a median 
of 41 days after infection. Mean age was 58 years and 60.2% was male. 
Thirty-four (28%) patients without stroke and three patients (50%) with 
stroke had vessel wall enhancement on MRI. In 4 patients multiple sites of 
vessel wall enhancement were found. Of 41 enhancing lesions, 23 were 
located at a site with other vessel wall abnormalities (atherosclerosis, 
stenosis/occlusion, irregularities) on pre-contrast T1. After 3 months 5 
new sites of enhancement had developed and one had disappeared. Male 
sex (OR: 3.25 95%CI: 1.34-7.86), age (OR: 1.08 95%CI: 1.03-1.12), hyper-
tension (OR: 3.30 95%CI: 1.49-7.29), hyperlipidemia (OR:3.47 95%CI: 
1.56-7.69) and history of stroke or TIA (OR: 5.68 95%CI: 1.34-24.09) 
were associated with vessel wall enhancement.
Conclusions: Intracranial vessel wall enhancement is frequently present 
in patients with COVID-19 with or without stroke.
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Morphological features of intracranial 
atherosclerotic disease are associated with the 
recurrence of ischemic stroke
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Background and aims: Neurologic sequelae are frequent among 
COVID-19 survivors, with cognitive impairment being the most frequent. 
Until now, the potential role of the cerebral microvascular alterations 
that these patients may develop and their role in this outcome remains 
unknown. Here we aim to assess the frequency and characteristics of 
cognitive impairment among COVID-19 survivors and the cerebral micro-
vasculature alterations measured by transcranial Doppler ultrasound 
measured by cerebral vascular reactivity tests.
Methods: Cross-sectional study evaluating the cerebral haemodynamics 
of hospitalised COVID-19 survivors 12 months following hospital dis-
charge. The study was conducted from March 1, 2021, to October 30, 
2022. The cognitive evaluation was performed using the revised 
Addenbrooke´s cognitive assessment, and cerebral haemodynamics were 
evaluated by transcranial Doppler ultrasound (TCD) using the respiratory 
retention index (IRR) by voluntary apnoea test.
Results: In total, 279 patients were analysed, 122 female and 157 males 
(median age 55 years [IQR 45–64 years]); 30.1% developed cognitive 
impairment. Diabetes was more frequent among patients with cognitive 
impairment. There was no difference in the inflammatory or thrombotic 
inflammatory response biomarkers analysed. No differences were found 
in the measurements or the IRR. In a logistic regression model, the IRR 
was not associated with the development of cognitive impairment. The 
factors associated with this outcome included diabetes and the develop-
ment of in-hospital delirium, with mechanical ventilation being a protec-
tive factor.
Conclusions: The frequency of cognitive impairment 12 months after 
hospital discharge is 30%. Alterations in cerebral vasoreactivity were not 
associated with cognitive impairment.

Disclosure of interest: No
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calcifications. Our findings extend previous observations highlighting the 
relationship between poor bone health and atherosclerosis to the intracra-
nial carotid artery system. (The study was funded by TUBITAK grant-218S753)
Disclosure of interest: No
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PROINFLAMMATORY BIOMARKERS 
LEVEL IN PATIENTS WITH CAROTID 
ATHEROSCLEROTIC STENOSIS

Olga Dubenko*1, Victoria Anysienkova1

1Kharkiv National Medical University, Neurology and child neurology, Kharkiv, 
Ukraine

Background and aims: Inflammatory activity is integral indicator of the 
development of carotid atherosclerosis and its complications. Inflammatory 
factors such as adhesion molecules participate in induction of atheroscle-
rotic disease. Lipoprotein-associated phospholipase A2 (Lp-PLA2) also 
one of the markers of inflammatory activity in atherosclerosis.
Aims - to evaluate serum level biomarkers of atherosclerosis E-selectin 
and association with Lp-PLA2 in patients with carotid atherosclerotic ste-
nosis (CAS) with different clinical manifestation
Methods: 106 patients with CAS (74 men and 32 women, mean age 
62.6±0.9) were included: with acute ipsilateral atherothrombotic stroke 
(35), history of stroke and carotid endarterectomy (41) and 30 with 
asymptomatic CAS. The control group consist of 20 health subjects. All 
participants underwent duplex sonography. E-selectin and Lp-PLA2 was 
measured using commercially available (ELISA) kit.
Results: The level of E-selectin in the study patients was significantly 
higher 7.653±0.246 pg/ml than in the control group 3.101±0.503 pg/ml, 
p<0.05. The level of Lp-PLA 2 in patients was significantly higher 55.664± 
3.537 ng/ml than in the control group 9.296± 0.935 ng/ml, p<0.05. The 
correlation of Lp-PLA2 with E-selectin, was significant (R=0.365664, 
p=0.00085). The logistic regression model showed that combination of 
E-selectin and Lp-PLA2 allows to predicting the stroke development with 
70 % of the accuracy in patients with CAS.
Conclusions: The level of E-selectin in study patients was significantly 
higher than in control group. Study show that the levels of E-selectin and 
Lp-PLA2 have a significant impact on the development of stroke in 
patients with CAS and can be used to predict it.
Disclosure of interest: No
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Albumin-globulin ratio and common carotid 
artery intima-media thickness in patients with 
ischemic stroke

Qiao Han*1, Shoujiang You2, Mengyuan Miao3, Danni Zheng4, 
Huaping Du5, Yaming Sun6, Wanqing Zhai7, Chongke Zhong8, 
Yongjun Cao2, Chun-Feng Liu2

1Suzhou TCM Hospital Affiliated to Nanjing University of Chinese Medicine, 
Neurology, Suzhou, China, 2The Second Affiliated Hospital of Soochow 
University, Neurology, Suzhou, China, 3Medical College of Soochow University, 
Neurology, Suzhou, China, 4Faculty of Medicine and Health, University of 
Sydney, Pharmacology Discipline, Sydney, Australia, 5The Affiliated Wujiang 
Hospital of Nantong University, Neurology, Suzhou, China, 6Zhangjiagang 
TCM Hospital Affiliated to Nanjing University of Chinese Medicine, Neurology, 
Suzhou, China, 7The First People’s Hospital of Taicang, Neurology, Suzhou, 
China, 8Medical College of Soochow University, Epidemiology, Suzhou, China

Background and aims: Stroke in Chinese is unique, in which intracra-
nial arterial disease (ICAD), rather than extracranial carotid stenosis, 
accounts for the pathophysiology. The hospital-based study aimed to 
explore the clinical relevance of morphological features of ICAD evalu-
ated by high-resolution magnetic resonance imaging (HRMRI) in Chinese 
stroke patients.
Methods: Consecutive patients with acute ischemic stroke were 
included. Bilateral middle cerebral artery (MCA), vertebral artery (VA) 
and the basilar artery (BA) were examined to identify the presence of 
arterial lesions. Three-tesla MRI was used to do vessel wall imaging before 
and after contrast administration. Vascular stenosis, plaque burden, 
plaque eccentricity and plaque enhancement index and signal intensity 
were assessed. Regular follow-up was performed within one year after 
stroke onset.
Results: A total of 132 patients were included with 293 ICAD lesions 
(86 symptomatic, 207 asymptomatic) identified in intracranial arteries. 
Symptomatic ICAD had higher degree of stenosis (73.75±18.27% vs. 
61.78±21.07%, p<0.001) and plaque burden (84.82±10.58% vs. 
77.48±11.58%, p<0.001) compared to asymptomatic ICAD. The preva-
lence of eccentric plaque in symptomatic ICAD was slightly higher than 
that in asymptomatic ICAD (70.9% vs. 59.9%, p=0.075). The enhance-
ment index were similar between symptomatic and asymptomatic lesions. 
During 1-year follow-up, 11 patients had recurrent stroke. Hyperintensive 
signal was found less prevalent in ICAD in patients with recurrent stroke 
(11.5% vs. 35.2%, p=0.014).
Conclusions: Luminal stenosis and morphological features of individual 
lesions may play a synergetic effect on the occurrence and recurrence of 
stroke.
Disclosure of interest: No
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The Association Between Bone Mineral Density 
and Intracranial Atherosclerosis in Stroke 
Patients

Ethem Murat Arsava*1, Dogan Dinc Oge1,  
Ozge Berna Gultekin-Zaim1, Mehmet Akif Topcuoglu1

1Hacettepe University, Neurology, Ankara, Turkey

Background and aims: Intracranial internal carotid artery calcifications 
(ICAC) are a common radiologic finding in ischemic stroke. A relationship 
between poor bone health and atherosclerosis has been documented for 
various vascular beds in the body including the extracranial ICA, coronary 
arteries, and aorta. Herein, our aim was to determine whether a similar 
interplay exists for the intracranial vasculature, primarily from the per-
spective of carotid arteries.
Methods: A consecutive series of acute ischemic stroke patients (n=250, 
46% female) were prospectively enrolled in the study. The presence and 
type of intracranial ICAC on both sides were evaluated on admission 
CT-angiography source images. Bone mineral density measurements were 
performed from the femoral region, and its association with intracranial 
ICAC was evaluated by univariate and multivariate analyses.
Results: A total of 65 (26%) patients had no calcifications, while 102 
(41%) had predominantly intimal, 48 (19%) had predominantly medial and 
35 (13%) had a mixed calcification pattern. Older age and history of dia-
betes mellitus were consistently associated with any type of calcifications. 
A lower femoral bone T-score was associated with intimal calcifications 
(OR 0.67; 95%CI 0.47-0.95; p=0.026), when adjusted for age and cardio-
vascular risk factors. No association of bone mineral density measures 
was evident for other types of calcifications.
Conclusions: A low femoral T-score was significantly associated with  
presence of intimal-type intracranial ICAC, but not with medial-type 
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associated with sICAS progression. However, mean levels of white blood 
cell (adjusted odds ratio 2.69, 95% confidence interval 1.24-5.84), neutro-
phil (6.61, 1.83-23.84), neutrophil/lymphocyte ratio (3.95, 1.55-10.04), 
monocyte (2.26, 1.01-5.06) and high-density lipoprotein (0.41, 0.18-0.96) 
during follow-up were independently associated with sICAS progression. 
Sensitivity analyses showed positive linear correlations of mean neutro-
phil and monocyte levels during follow-up with change in the percent 
luminal stenosis over 1 year.
Conclusions: The findings indicated the potential effects of long-term 
systemic inflammation on stroke relapse or lesion progression in sICAS, 
which could be a new therapeutic target, on top of the current secondary 
prevention regimens.
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Higher pulse wave velocity ratio is independently 
associated with ischemic stroke due to large 
artery atherosclerosis

Kamil Kowalczyk*1, Mariusz Kwarciany1, Krzysztof Narkiewicz2, 
Bartosz Karaszewski1, Dariusz Gasecki1
1Medical University of Gdańsk, Department of Adult Neurology, Gdańsk, 
Poland, 2Medical University of Gdańsk, Department of Hypertension and 
Diabetology, Gdańsk, Poland

Background and aims: Increased pulse wave velocity (PWV), a marker 
of arterial stiffness, is a risk factor and prognostic factor of ischemic 
stroke. PWV is also associated with carotid artery atherosclerosis. 
Previous studies on difference in PWV between etiological types of 
ischemic stroke are inconsistent. Moreover, there are no data on differ-
ences of a newly described aortic-brachial stiffness ratio in ischemic 
stroke subgroups. The aim of our study was to compare PWV and PWV 
ratio between subjects with ischemic stroke due to large artery athero-
sclerosis (LAA) and non-LAA ischemic stroke patients.
Methods: Carotid-femoral PWV (cfPWV) and carotid-radial PWV 
(crPWV) were measured using SphygmoCor® device in ischemic stroke 
subjects at day 6 (±2) of hospitalization in Department of Adult 
Neurology, Gdańsk, Poland. PWV ratio was defined as cfPWV/crPWV. 
Appropriate diagnostic investigations were performed to determine the 
aetiology of ischaemic stroke.
Results: In the recruited 188 patients, aged 62.4±12.0 years, 66% males, 
National Institutes of Health Stroke Scale (NIHSS) score of 5 (3–8), 41 
(21.8%) had stroke due to LAA. In the univariate analysis, patients with 
LAA had higher cfPWV (11.5m/s vs. 10.1m/s, p=0.01) and PWV ratio 
(1.37 vs. 1.17, p<0.01) than non-LAA patients. crPWV was similar in the 
analysed groups (8.6m/s vs. 8.8m/s, p=0.54). After adjustment for con-
founders, including sex, baseline NIHSS score, systolic blood pressure, 
higher PWV ratio, but not cfPWV, remained significantly associated with 
stroke due to LAA (OR:2.90, 95%CI:1.09–7.73, p=0.03).
Conclusions: Higher PWV ratio, but not cfPWV, is independently asso-
ciated with ischemic stroke due to LAA.
Disclosure of interest: No
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Novel targets for molecular imaging of 
inflammatory processes of carotid atherosclerosis: 
a systematic review

Louise Maes*1,2,3, Louis Versweyveld1,2,3, John J Mccabe4,5,6, 
Peter Kelly4,5,7, Robin Lemmens1,2,3

Background and aims: The relationships between serum albumin, 
albumin-globulin (A/G) ratio, globulin and atherosclerosis in the setting of 
ischemic stroke are unclear. We aimed to evaluate the associations 
between serum albumin, A/G ratio, globulin levels and carotid atheroscle-
rosis in patients with ischemic stroke.
Methods: A total of 1,339 ischemic stroke patients were enrolled. 
Admission A/G ratio was divided into quartiles, and serum albumin and 
globulin levels were also categorized. Carotid atherosclerosis was identi-
fied by measurement of common carotid artery intima-media thickness 
(cIMT), and abnormal cIMT was defined as having a mean cIMT and maxi-
mum cIMT value⩾1 mm. Multivariable logistic regression models were 
used to assess the relationships between A/G ratio, albumin, globulin and 
abnormal cIMT.
Results: In the multivariable-adjusted analysis, the highest A/G ratio 
quartile (Q4) was associated with a 59% (OR 0.41; 95% CI 0.29-0.60) 
decreased risk of having abnormal mean cIMT and 58% (OR 0.42; 95% CI 
0.30-0.60) decreased risk of having abnormal maximum cIMT in compari-
son to Q1, respectively. Moreover, decreased albumin and increased 
globulin levels were associated with abnormal mean cIMT and maximum 
cIMT. In addition, the A/G ratio provided incremental predictive capacity 
beyond established risk factors, and the C-statistic of A/G ratio for 
abnormal cIMT is larger than globulin (P<0.01).
Conclusions: Decreased serum A/G ratio, albumin and elevated serum 
globulin were independently associated with abnormal cIMT in patients 
with ischemic stroke. Moreover, the A/G ratio appeared to be a better 
predictor of abnormal cIMT.
Disclosure of interest: No
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SYSTEMIC INFLAMMATORY MARKERS 
ASSOCIATED WITH PROGRESSION 
OF SYMPTOMATIC INTRACRANIAL 
ATHEROSCLEROTIC STENOSIS UNDER 
MEDICAL TREATMENT

Xuan Tian*1, Shuang LI1, Yuying Liu1, Bonaventure Ym Ip1,  
Jill Abrigo2, Linfang Lan3, Haipeng Liu4, Sze Ho MA1,  
Ka Yan Karen MA1, Sin Ying Fan1, Hing Lung Ip1,  
Yannie Oy Soo1, Alexander Lau1, Howan Leung1,  
Vincent Ct Mok1, Thomas Leung1, Xinyi Leng1

1The Chinese University of Hong Kong, Department of Medicine and 
Therapeutics, Hong Kong, China, 2The Chinese University of Hong Kong, 
Department of Imaging and Interventional Radiology, Hong Kong, China, 3The 
First Affiliated Hospital of Sun Yat-sen University, Department of Neurology, 
Guangzhou, China, 4Coventry University, Research Centre of Intelligent 
Healthcare, Faculty of Health and Life Science, Coventry, United Kingdom

Background and aims: Patients with symptomatic intracranial athero-
sclerotic stenosis (sICAS) have a considerable risk of recurrent stroke or 
lesion progression despite medical treatment. We aimed to investigate 
the associated blood biomarkers.
Methods: Patients with 50-99% sICAS confirmed by CT angiography 
(CTA) at baseline, who were scheduled for a follow-up CTA at 1 year, 
were enrolled. All patients received guideline-recommended medical 
treatment. We analyzed the associations of complete blood counts, blood 
lipids and chemistry markers at baseline and during follow-up, with sICAS 
progression, defined as recurrent relevant ischemic stroke/transient 
ischemic attack (TIA) within 1 year, or an increase in luminal stenosis by 
>10% on 1-year versus baseline CTA. Sensitivity analyses were con-
ducted in patients without stroke/TIA recurrence.
Results: Among 55 patients, 15 (27.3%) patients had sICAS progression 
within 1 year, 9 with stroke/TIA recurrence and 6 with increased luminal 
stenosis only. Baseline level of none of the blood biomarkers was 
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densities with intraplaque hemorrhage (IPH) in patients with embolic 
stroke of undetermined source (ESUS) were investigated.
Methods: Carotid bifurcation calcific plaques were identified on neck 
CTAs from a retrospective dataset comprised of patients meeting criteria 
for ESUS and with unilateral anterior circulation stroke. Using 3D-Slicer 
and blinded to stroke side, each plaque calcification was manually seg-
mented to measure mean attenuation coefficients (Hounsfield Units, 
HUcalc_mean; Figure). Semi-automated plaque segmentation software 
(Elucid Bioimaging) quantified IPH volumes. Spearman’s rank correlation 
coefficients tested IPHvol and HUcalc_mean correlations. Linear regression 
and McNemar tests examined associations between IPHvol and plaque cal-
cification counts (calcification-cluster) with respect to stroke side.
Results: Thirty-nine CTAs (N=78 carotid arteries; N=17 women; 
agemean=70.1years) met criteria. Per-calcification analysis revealed a nega-
tive correlation between IPHvol and plaque calcification HUcalc_mean (r=-
0.19, p=0.01). Scatterplot analysis suggested a threshold inflection point 
between 200-400HUs with increasing IPHvol. Calcifications measuring 
⩽200HU-500HU showed significant correlations with IPHvol (Table). Per-
plaque analyses showed associations between IPHvol and larger calcifica-
tion-clusters measuring ⩽300HU (p=0.01) and ⩽400HU (p=0.04). IPHvols 
were different between carotid plaques ipsilateral versus contralateral to 
stroke side with and without calcifications measuring ⩽300HU (p=0.006).
Conclusions: Calcifications measuring ⩽300HUcalc_mean and calcification-
clusters in carotid plaques were associated with higher IPHvol in patients 
with ESUS and may be an imaging biomarker for vulnerable plaque.
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Background Plaque Inflammation Assessed by 
Positron Emision Tomography is Associated with 
Progression of Asymptomatic Carotid Stenosis
Pol Camps Renom*1, Alejandro Fernandez Leon2, Marina 
Guasch Jiménez1, Luis Prats-Sánchez1, Rebeca Marín1, Anna 
Ramos Pachon1, Alejandro Martinez Domeño1, Garbiñe 
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Barcelona, Spain

Background and aims: For patients with asymptomatic carotid steno-
sis ⩾60%, carotid revascularization may be considered in the presence of 
complementary markers of vulnerability. Stenosis progression is a well-
known marker of increased risk of late stroke. We hypothesized that 
plaque inflammation imaged by 18F-fluorodeoxyglucose positron emission 
tomography (18FDG-PET) was associated with the risk of progression.
Methods: Prospective study of consecutive patients with a recent 
ischemic stroke/TIA and carotid stenosis (2016-2019). Participants 
underwent carotid 18FDG-PET/CT ⩽14 days after recruitment. For the 
present analysis we identified patients with contralateral asymptomatic 

1University Hospitals Leuven, Department of Neurology, Leuven, Belgium, 2VIB 
Center for Brain and Disease Research, Laboratory of Neurobiology, Leuven, 
Belgium, 3KULeuven - University of Leuven, Department of Neurosciences, 
Experimental Neurology, Leuven, Belgium, 4Health Research Board (HRB), 
Stroke Clinical Trials Network Ireland (SCTNI), Dublin, Ireland, 5University 
College Dublin (UCD), School of Medicine, Dublin, Ireland, 6Mater 
Misericordiae University Hospital Dublin, Department of Geriatric Medicine, 
Dublin, Ireland, 7Mater Misericordiae University Hospital Dublin, Stroke 
Service, Dublin, Ireland

Background and aims: Conventional neuroimaging and 18F-fluorod-
eoxyglucose (18F-FDG) positron emission tomography (PET) have known 
clinical value when evaluating patients with carotid atherosclerosis. In  
this systematic review, we will focus on the role of novel molecular imag-
ing tracers in that assessment and their additional strengths to stratify 
stroke risk.
Methods: We systematically searched PubMed, Embase, the Web of 
Science Core Collection and Cochrane Library for articles reporting on 
molecular imaging to non-invasively detect or characterize inflammation 
in carotid plaques in relation to atherosclerosis. We summarized and 
mapped the selected studies to provide an overview of the current clinical 
development in molecular imaging in relation to risk factors, imaging and 
histological findings, diagnostic and prognostic performance and 
treatment.
Results: We identified 31 articles in which the most utilized tracers to 
visualize carotid wall inflammation were ultrasmall superparamagnetic 
iron-oxides (USPIO’s) (n=11), somatostatin subtype-2 (SST2)- (n=5), 
CXC-motif chemokine receptor 4 (CXCR4)- (n=3), choline (n=2), trans-
locator protein (TSPO)- (n=2) and aVβ3 integrin-ligands (n=2). Tracer 
uptake correlated with traditional cardiovascular risk factors. We identi-
fied discrepancies between tracer uptake and grade of stenosis, plaque 
calcification and FDG uptake, which could suggest added value. 
Immunohistochemical analysis linked tracer uptake to markers of mac-
rophage infiltration and neovascularization. Some trials advocated a 
promising role of molecular imaging as a specific intermediary (bio)marker 
for outcome.
Conclusions: Molecular imaging using USPIO, SST2-, TSPO- and cho-
line-ligands show promise for identification of high-risk plaque inflamma-
tion. These tracers may become possible candidates for larger prospective 
longitudinal outcome studies to monitor disease activity and treatment 
response.
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Density of carotid plaque calcifications and 
vulnerable plaque in patients with embolic stroke 
of undetermined source
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States, 2University of Pennsylvania, Biostatistics and Epidemiology, Phildelphia, 
United States, 3Cooper University Health Care, Neurology, Camden, United 
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Background and aims: Despite the ubiquity of calcifications in carotid 
plaque, features leading to plaque vulnerability are unclear. Dense ossified 
versus faint mineralizing calcifications may be stabilizing versus destabiliz-
ing, respectively. Associations between degree of plaque calcification 
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those with no enhancement. A significant correlation was found between 
Mon3 CCR5+ proportion and the number of intracranial arteries show-
ing wall enhancement.
Conclusions: Intracranial plaque and artery-wall PCE is associated with 
a higher proportion of monocytes expressing CCR5 in ICAD patients.
Disclosure of interest: No
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Carotid endarterectomy and the risk of 
perioperative stroke

Krista Nuotio1,2, Suvi Koskinen2,3, Pirkka Vikatmaa4,  
Heli Silvennoinen3, Leena Valanne3, Petri Kovanen5,  
Lauri Soinne1, Perttu J. Lindsberg1,2, Petra Ijäs1,2

1Helsinki University Hospital, Neurology, Helsinki, Finland, 2Clinicum, 
University of Helsinki, Clinical Neurosciences, Helsinki, Finland, 3Hospital 
District of Helsinki and Uusimaa Medical Imaging Center, University of 
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Background and aims: Perioperative stroke is a known complication of 
carotid endarterectomy (CEA). We aimed to investigate the risk factors 
of perioperative ischemic cerebrovascular symptoms (iCVE) in carotid 
stenosis (CS) patients undergoing CEA in a large tertiary center.
Methods: HeCES2 (Helsinki Carotid Endarterectomy Study 2) is a cross-
sectional longitudinal prospective and consecutive study of symptomatic 
or asymptomatic CS patients scheduled for CEA.
Results: Of all 488 operated CS patients 33 (4%) had an iCVE of which 
21 (2%) suffered a stroke. Amaurosis fugax (AFX) as the index symptom 
(1/3%, p=0.028) was associated with fewer perioperative iCVEs (p=0.028) 
whereas stroke (14/42%, p=0.069) predicted iCVEs. Severe contralateral 
stenosis (6/18%, p=0.020) was also associated with perioperative iCVEs. 
Naive antithrombotic medication users had less perioperative iCVEs 
(226/48%, p=0.104) whereas any change in antithrombotic medication 
predicted more perioperative iCVEs (11/73%, p=0.015). In Cox regres-
sion analysis, severe contralateral stenosis (OR 3.21, 95%CI 1.28-8.03), 
left-sided CEA (OR 2.67, 95%CI 1.24-5.71), medication change (OR 2.42, 
95%CI 1.16-5.07), history of coronary heart disease (OR 2.29, 95%CI 
1.08-4.89) and ischemic stroke as an index symptom (OR 2.45, 95%CI 
1.19-5.05) were independent predictors of perioperative iCVE.
Conclusions: As shown in earlier studies, severe contralateral stenosis, 
coronary heart disease, ischemic stroke as an index symptom and left 
sided CEA are risk factors for perioperative iCVEs. As a new finding, a 
change in the antithrombotic medication prior to CEA was associated 
with the risk of perioperative iCVEs. Studies on the timing of antithrom-
botic medication implementation and changes prior to CEA may be 
warranted.
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LOW-DENSITY LIPOPROTEIN CHOLESTEROL 
LEVELS ARE ASSOCIATED WITH 
SUBSEQUENT STENTED-TERRITORY 
ISCHEMIC STROKE AFTER CAROTID ARTERY 
STENTING

Seung Min Kim*1, Jae Chan Ryu2, Bumjoon Kim2

1VHS Medical Center, Neurology, Seoul, South Korea, 2Asan Medical Center, 
Neurology, Seoul, South Korea

carotid stenosis (30-99%). The whole-vessel average of each standardized 
uptake value (WV-SUV) of the internal carotid artery measured over fif-
teen slices (1mm), was calculated. We studied the association between 
the WV-SUV and the risk of progression during the follow-up, defined as 
an increase of at least one category by doppler or CT-angiography: mild 
(<50%), moderate (50-69%), severe (70-99%) and occlusion (100%). 
Multivariable logistic regression analysis was performed.
Results: We included 57 patients (mean age 73.2±10.3 years, 13 
[22.8%] were women). There were 13 patients with an asymptomatic 
stenosis ⩾50% and the remainder presented mild stenosis. After a 
median follow-up of 18 months (IQR 12-36), information about plaque 
progression was available for 50 patients and 10 (20%) presented pro-
gression. Baseline inflammation was higher in these patients (median 
WV-SUV=2.4[2.2-2.9] vs. 2.1[1.8-2.4] g/mL; p=0.039). In multivariable 
logistic regression analysis WV-SUV was independently associated with 
the risk of stenosis progression.
Conclusions: Plaque inflammation is associated with the risk of progres-
sion of asymptomatic carotid stenosis.
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Intracranial atherosclerotic plaque and 
wall enhancement as a marker of arterial 
inflammation according to circulating monocyte 
populations
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Background and aims: Intraplaque post-contrast enhancement (PCE) 
on high-resolution magnetic resonance imaging (HR-MRI) could help 
stratify patients’ risk of patients with intracranial atherosclerotic disease 
(ICAD). It unclear whether PCE is related to the inflammatory activity 
within the intracranial plaque. We aimed to analyze whether plaque and 
wall PCE is related to the circulating monocyte populations, focusing on 
the proportion of monocytes expressing CCR5 receptor, which allows 
them penetrate into the atheromatous lesions.
Methods: Designed a prospective, longitudinal including symptomatic 
ICAD and asymptomatic subjects with a very-high vascular risk. 
Participants underwent artery-wall HR-MRI and flow cytometry per-
formed on fresh blood samples. Repeating after 3 months in symptomatic 
subjects. Subjects were classified according to the presence of enhance-
ment in: no enhancement, arterial wall enhancement, and plaque enhance-
ment. Flow cytometry identify monocyte populations Mon1, Mon2 and 
Mon3, using the markers CD14, CD16, HLA-DR, CCR2 and CCR5.
Results: We included 12 symptomatic ICAD and 34 asymptomatic sub-
jects. All symptomatic and 53% of asymptomatic subjects showed intrac-
ranial plaque and/or arterial wall PCE. Symptomatic showed a higher 
proportion of Mon2 and Mon3 expressing CCR5+. Among asympto-
matic, a higher proportion of Mon3 CCR5+ was observed in those 
showing intraplaque or wall enhancement. Participants with intraplaque 
or wall enhancement had a higher proportion of Mon3 CCR5+ than 
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from remaining studies, we classified 166 as vulnerable and 42 as stable 
characteristics (overall 28 CT, 118 MRI, 103 US studies). In the univariate 
meta-analyses, we found that MRI has a higher accuracy (90%; 95% confi-
dential interval [CI]: 82–95%) in diagnostics of vulnerable plaque compared 
to CT (86%; 95% CI: 76–92%) and US (80%; 95% CI: 75–84%) but the dif-
ferences did not reach statistical significance. CT has a non-significantly 
higher diagnostic accuracy to visualize characteristics of vulnerable or stable 
plaques (89%/90%) compared to MRI (86%/89%) but significantly higher 
compared to US (77%/82%; p<0.05).
Conclusions: CT and MRI are comparable methods for vulnerable and 
stable plaque diagnostics.
Disclosures: Supported by grants NV19-04-00270/NU22-04-00389/
SGS11/LF/2022/SGS18/LF/2022.
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Underlying ICAD is associated with worse 
outcomes in acute large vessel occlusion after 
thrombectomy
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4WellStar Health System, Department of Neurosurgery, Marietta, United 
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Background and aims: Data on large vessel occlusion (LVO) manage-
ment due to underlying intracranial atherosclerotic disease (ICAD) are 
scarce. We hypothesized that patients with ICAD have worse clinical out-
comes following mechanical thrombectomy (MT) than those without 
ICAD.
Methods: We performed a retrospective analysis of consecutive patients 
who underwent MT for LVO in an academic comprehensive stroke center. 
We compared in-hospital and 90-day mortality, and 90-day modified 
Rankin Scale (mRS) scores between those with and without ICAD, in 
unadjusted and adjusting logistic regression models.
Results: Among 215 patients (mean age 67.1±16.0 years; 60.5% 
female; 80.5% Black, median NIHSS score 16), ICAD was present in 38 
patients (17.7%). Diabetes and dyslipidemia were more common in 
those with ICAD (57.9% vs. 38.4%, p=0.027 and 29.0% vs. 14.7%, 
p=0.035, respectively). Substantial reperfusion (TICI ⩾2b) was achieved 
less often (84.2% vs. 94.4%, p=0.031) but symptomatic ICH was also 
less common in ICAD patients (0% vs. 9.0%, p=0.054). In-hospital and 
90-day mortality were more common (36.8% vs. 15.8%, p=0.003 and 
52.6% vs. 26.6%, p=0.002, respectively) and favorable functional out-
come (mRS 0-2) at 90 days was less common (7.9% vs. 33.9%, p=0.001) 
in ICAD patients. After adjusting variables, ICAD was independently 
associated with in-hospital mortality (OR=4.1, 95% CI 1.7-9.7), 90-day 
mortality (OR=3.7, 95% CI 1.6-8.6), and poor functional outcome at 90 
days (OR=5.5, 95% CI 1.6-19.4).
Conclusions: Symptomatic ICAD in a predominantly African American 
cohort is associated with increased odds of mortality and poor functional 
outcome at 90 days in patients with LVO undergoing MT.
Disclosure of interest: No

Background and aims: Uncontrolled low-density lipoprotein choles-
terol (LDL-C) is an important risk factor for carotid stenosis. However, 
the role of LDL-C after carotid artery stenting (CAS) is not well known 
with respect to stented-territory infarction (STI) and in-stent restenosis 
(ISR). We hypothesized that LDL-C levels after CAS might be indepen-
dently associated with STI and ISR.
Methods: We conducted a retrospective study for patients with signifi-
cant extracranial carotid stenosis who were subjected to CAS between 
September 2013 and May 2021. LDL-C levels were measured after 6- and 
12-months following CAS. STI and ISR were examined as clinical out-
comes after CAS. The association between clinical outcomes and LDL-C 
was explored using Cox proportional-hazard model adjusting for clinical 
variables.
Results: Of 244 patients enrolled, STI and ISR were observed in 11(4.5%) 
and 10(4.1%) patients, respectively. In multivariable analysis, higher white 
blood cell count (HR, 1.408 per103/mm3; 95% CI, 1.085-1.828; p=0.010), 
LDL-C levels after 12 months (HR, 1.037 per 1mg/dL; 95% CI, 1.011-1.063; 
p=0.005) and ISR (HR, 13.526; 95% CI, 3.405-53.725; p<0.001) were inde-
pendent predictors of STI. Diabetes (HR, 4.746; 95% CI, 1.026-21.948; 
p=0.046), smaller stent diameter (HR, 0.725 per 1mm; 95% CI, 0.537-0.980; 
p=0.036) and higher LDL-C levels after 12 months (HR, 1.031 per 1mg/dL; 
95% CI, 1.007-1.055; p=0.011) were independent predictors of ISR.
Conclusions: We showed that LDL-C levels within 12 months indepen-
dently predict STI and ISR after CAS. It is necessary to investigate the 
optimal target LDL-C level for STI prevention through well designed 
research in the future.
Disclosure of interest: No
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ACCURACY OF DIAGNOSTICS 
OF VULNERABLE AND STABLE 
ATHEROSCLEROTIC PLAQUE IN CAROTID 
ARTERIES USING NONINVASIVE IMAGING 
METHODS COMPARED TO HISTOLOGY: A 
SYSTEMATIC REVIEW AND META-ANALYSIS
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Background and aims: Carotid atherosclerosis is responsible for up to 
30% of all stokes. The aim of the study was to estimate accuracy of diag-
nostics of vulnerable and stable plaque using noninvasive imaging methods 
(ultrasound – US, computed tomography – CT, magnetic resonance imag-
ing – MRI) when compared to histology in adult patients with sympto-
matic and asymptomatic carotid plaques.
Methods: We searched Medline Ovid, Embase, Cochrane Library Wiley, 
and Web of Science, supplemented by Google Scholar search and citation 
searching of key studies without any search limitation, for diagnostic accu-
racy of noninvasive imaging methods in the detection of 1) vulnerable/
stable plaque, and 2) vulnerable/stable plaque characteristics compared to 
the gold standard of histology.
Results: We included 36 vulnerable plaque and 5 stable plaque studies in 
our diagnostic test accuracy meta-analysis, and of 208 plaque characteristics 
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Background and aims: Primary CNS Vasculitis (PCNSV) is a rare 
inflammatory condition which severely affects vessel walls of the brain, 
spinal cord & meninges. There are no specific diagnostic biomarkers with 
brain biopsy being gold standard. We aim to identify differentially 
expressed proteins in CSF, brain tissues and blood samples using mass 
spectrometry (MS) analysis.
Methods: We performed an unbiased discovery phase proteomic analy-
sis using MS comparing the brain biopsy profiles of patients with PCNSV 
(n=3) and autopsy controls (n=4).
Results: A total of 1,995 proteins were identified where 466 proteins 
had statistically significant differential regulations in PCNSV, with 208 
upregulated and 258 downregulated proteins with fold change >2 & 
p<0.05. Pathway enrichment analysis showed significant enrichment of 
processes involving mitochondrial electron transport and the KEGG 
pathways. Complement protein, C3 was found to be significantly upregu-
lated in PCNSV patients. Apart from C3, other significantly altered pro-
teins include CLU, A2M, SERPING1, MAPK1, IGHG, IGHM, SEPTIN2. 
Also, the enrichment for cell adhesion molecules were found to be altered 
by proteins like NRCAM, PTPRF & APP which were significantly down-
regulated in PCNSV individuals compared to controls.
Conclusions: Based on our preliminary findings in brain biopsy samples, 
some novel proteins are found significantly dysregulated in PCNSV and 
need to be further validated in CSF and blood samples. Involvement of 
complement protein, C3 is novel in addition to previously reported CSF 
proteomic study by Caleigh Mendel (2019) suggesting the role of alterna-
tive complement pathway in the pathogenesis of PCNSV.
Funding: ICMR, Government of India
Disclosure of interest: No
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Stroke in patients with benign gynecological 
diseases: A multicenter study in Japan
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Background and aims: Gynecological diseases such as uterine fibroids, 
endometriosis, and adenomyosis are common in women of reproductive 
age. Case reports and small case series have reported ischemic stroke in 
women with such benign gynecological diseases. However, stroke etiol-
ogy and prognosis are not well known. The aim was to assess the stroke 
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Characterization of ischemic stroke in patients 
with bacterial meningitis: A cohort study and 
meta-analysis
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Andreas Schulte-Mecklenbeck1, Catharina Groß1, Heinz Wiendl1, 
Heike Minnerup2, Jens Minnerup1
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Background and aims: Cerebrovascular complications contribute to 
worse outcomes after bacterial meningitis. However, the pathophysiologi-
cal background and characteristic findings are not well understood. 
Hence, we aimed to characterize clinical, imaging, and laboratory features 
of patients with bacterial meningitis with stroke.
Methods: In a single-center retrospective study, we analyzed 102 
patients with bacterial meningitis of which 19 had ischemic stroke. 
Additionally, we searched PUBMED for studies on stroke in patients with 
bacterial meningitis, and performed a meta-analysis to investigate the fre-
quency and timing of stroke as well as its effect on mortality.
Results: In our cohort, 15 (78.9%) patients with stroke had an mRS ⩾3 
at discharge compared to 33 (39.8%) in patients without stroke (p<0.01). 
Of 1,692 patients with bacterial meningitis from 15 cohort studies 
included in our meta-analysis, cerebral infarcts were found in 332 (16%; 
95%CI 0.13-0.20) patients. The occurrence of stroke was strongly associ-
ated with a higher mortality (OR2.38; 95%CI 1.70-3.34; p<0.0001). 
There was no association of any specific causative pathogen with the 
occurrence of stroke. Infarcts were mainly distributed in territories of 
arteries located in the vicinity to the infection focus and peaked at 3-7 
days and 2 weeks after meningitis. In patients with stroke vasculitis was 
found in 52.6% and additional intracerebral hemorrhage in 21.1%.
Conclusions: This study found that stroke due to bacterial meningitis is 
caused by an inflammatory stimulus to the brain vessels located in the 
vicinity of the infection focus, and that the time course of infarctions 
might enable a therapeutic intervention.
Disclosure of interest: No
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MASS-SPECTROMETRIC EXPLORATION OF 
BRAIN BIOPSY PROTEOME IN PATIENTS 
WITH PRIMARY CNS VASCULITIS
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ASSOCIATION BETWEEN SMOKING AND 
CRYPTOGENIC ISCHEMIC STROKE IN YOUNG 
ADULTS
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Background and aims: In this prospective SECRETO case-control 
study, we aimed to explore the association between smoking and young-
onset cryptogenic ischemic stroke (CIS), with subgroup analyses stratified 
by sex and age.
Methods: We enrolled 509 patients aged 18-49 years (median age 41 
years; 47% women) with a recent CIS and 509 age- and sex-matched (±5 
years) stroke-free controls. We explored the CIS risk for current smok-
ing, per 5 years of smoking, and in 4 subgroups (never-smoking, 1-10 
years, 11-20 years, and over 20 years of smoking). Conditional logistic 
regression was used to assess independent association between current 
smoking and years of smoking, and CIS, adjusting for age, level of educa-
tion, hypertension, diabetes, alcohol consumption, obesity, and physical 
inactivity.
Results: Current smoking was associated with CIS in the entire cohort 
with an adjusted odds ratio (aOR) of 2.52 (95% confidence interval [CI] 
1.68-3.78) and in men (aOR 4.05; 2.16-7.62), but not in women. In the 
entire cohort, every 5 years of smoking increased the risk of CIS by 19% 
(aOR 1.19; 1.08-1.30). Compared to never-smokers, aOR was 1.35; 0.89-
2.03 for 1-10 years of smoking, 1.99; 1.22-3.26 for 11-20 years of smok-
ing, and 2.40; 1.37-4.21 for over 20 years of smoking. In sex- and 
age-specific analyses, similar dose-depending associations were seen in 
men and in younger women (<41 years), but not in women ⩾41 years.
Conclusions: Current smoking and particularly total years of smoking 
were significantly associated with young-onset CIS with a dose-response 
manner, except for slightly older women.
Disclosure of interest: No

mechanisms related to benign gynecological diseases using hospital-based 
clinical data.
Methods: We retrospectively identified consecutive female patients with 
benign gynecological diseases diagnosed with ischemic stroke/transient 
ischemic attack (TIA) between the ages of 20 and 59 years admitted to 10 
stroke centers in Japan between 2017 and 2019. The clinical features were 
compared between patients with conventional stroke mechanisms 
(CSMs) (large-artery atherosclerosis, small-vessel occlusion, cardioembo-
lism, and other determined etiology) and non-CSMs (cryptogenic and 
causes related to hypercoagulability such as nonbacterial thrombotic 
endocarditis and paradoxical embolism).
Results: Of the 470 female patients with ischemic stroke/TIA, 39 (8%) 
(37 ischemic stroke and 2 TIA) had benign gynecological diseases. Twenty 
patients (51%) were assigned to the non-CSMs group, and 19 patients 
(49%) were assigned to the CSMs group. Adenomyosis and endometriosis 
were more frequent in the non-CSMs group than in the CSMs group 
(p<0.05). CA125 (p<0.05) and D-dimer (p<0.05) levels were higher in 
the non-CSMs group than in the CSMs group. No stroke recurrence or 
death was observed within 3 months after discharge in both the CSMs 
and non-CSMs groups.
Conclusions: In patients with benign gynecological diseases, hypercoag-
ulopathy may play a role in the pathogenesis of ischemic stroke/TIA with-
out CSMs.
Disclosure of interest: No
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Predictors of acute symptomatic seizures 
in cerebral venous thrombosis patients – A 
multicenter cohort study
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Background and aims: Patients with cerebral venous thrombosis 
(CVT) occasionally experience acute symptomatic seizure (ASS). We 
aimed to identify predictors for ASS in CVT patients.
Methods: Prospective CVT databases from three academic centers were 
retrospectively analyzed. CVT patients with and without ASS within 
seven days from presentation were compared.
Results: Out of the 404 included patients (mean age 41.8 years, 33% 
male), 90 (22.2%) had ASS. CVT patients with ASS had higher rates of 
focal neurological deficits (48% vs. 24%, p<0.001) and chronic hyperten-
sion (16% vs. 7%, p = 0.036) but lower rates of headache (67% vs. 86%, 
p<0.001) and papilledema (15% vs. 30%, p<0.007) at presentation. 
Radiological variables associated with ASS included superior sagittal sinus 
(SSS) thrombosis (59% vs. 35%, p<0.001), isolated cortical vein thrombo-
sis (25% vs. 9%, p<0.001), presence of intracerebral hemorrhage (ICH) 
(47% vs. 10%, p<0.001) and venous infarction (34% vs. 6%, p<0.001). 
ASS patients had lower rates of favorable outcomes, as measured by 
90-day-mRS 0-1 (82% vs. 92%, p < 0.001).
On multivariate analysis, ICH (OR 5.278, 95%CI 2.8-10, p = 0.001), SSS 
involvement (OR 2.48, 95%CI 1.37-4.5, p = 0.003) and isolated cortical 
thrombosis (OR 2.08, 95%CI 1-4.52, p = 0.05), were independent predic-
tors of ASS. Conversely, presentation with either papilledema (OR 0.44, 
95%CI 0.2-0.95, p = 0.039) or headache (OR 0.51, 95%CI 0.26-0.98, p = 
0.046) were negative predictors for ASS.
Conclusions: ASS has unique clinical and radiological predictors in CVT 
patients suggesting a different course of disease and required treatment 
paradigm.
Disclosure of interest: No
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Background and aims: Significant headache in moyamoya arteriopathy 
is not uncommon but its pathophysiology is poorly understood. We 
aimed to investigate if headache in moyamoya patients improves after 
revascularization surgery and whether this is associated with improve-
ment in cerebrovascular reactivity (CVR).
Methods: For this single-center retrospective study, adult patients with 
moyamoya arteriopathy who underwent uni- or bilateral extracranial-
intracranial (EC-IC) bypass surgery between January-2010 and 
September-2022 were selected from a database with consecutive patients 
who had CVR-MRI for steno-occlusive disease. Clinical data including a 
headache history and imaging data were collected through systematic 
chart review. We assessed the association between headache and cere-
brovascular reactivity before and after revascularization surgery.
Results: Fifty-one patients were included (mean age 42±13 years, 37 
women (73%)). Thirty-three patients (65%) had bilateral moyamoya arte-
riopathy of whom 16 (48%) underwent bilateral EC-IC bypass surgery.
Thirty-five patients (69%) reported headache pre-surgery. Features 
included: episodic headache (96%), preceding aura (12%), predominantly 
throbbing headache (47%), nausea/vomiting (39%) and/or photo/phono-
phobia (15%); 48% of patients lost workdays because of headache.
Headache improved in 24/35 (69%) patients after surgery with reduction 
in pain severity (median VAS from 7 to 3; p0.01) and sick leave (48% to 
19%). CVR improved in 26/45 (58%) patients who had pre- and post-
surgery CVR-MRI, which was associated with headache improvement 
(OR:13;95%CI:1.3-124). Younger age was also associated with headache 
improvement post-surgery (OR:0.88; 95%CI:0.81-0.96).
Conclusions: Headache in moyamoya arteriopathy improved in most 
patients after revascularization surgery and was associated with improve-
ment in cerebrovascular reactivity, supporting the hypothesis of a vascular 
origin.
Disclosure of interest: No
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Predictive Value of Pediatric Stroke Diagnoses in 
a National Registry of Patients
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Background and aims: The aim of this study was to examine the posi-
tive predictive value(PPV) of pediatric stroke diagnoses in the Danish 
National Registry of Patients(DNRP).
Methods: We included all children registered with stroke or stroke-
related diagnosis in the DNRP between January 2017 through December 
2020. By medical record review, two researchers validated all cases. 
Kappa statistics was used to investigate the level of interrater agreement. 
Robustness of the PPVs was tested across three stroke definitions; the 
definition by the American Heart and American Stroke Association(AHA/
ASA), the definition in the International Classification of Disease 11th 
version(ICD-11) and the definition by the World Health Organization 
(WHO).
Results: A total of 309 children registered with stroke or a stroke-
related diagnosis were included. PPV varied across stroke subtypes from 
0.85(95%CI: 0.55–0.98) for cerebral venous thrombosis, 0.83(95%CI: 
0.71–0.92) for ischemic stroke(AIS), 0.57(95%CI: 0.37–0.76) for unspeci-
fied stroke to 0.42(95%CI: 0.33–0.52) and 0.07(95%CI: 0.01–0.22) for 
intracerebral hemorrhage and subarachnoid hemorrhage, respectively. 
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ASSOCIATION OF METHAMPHETAMINE AND 
OTHER SUBSTANCE ABUSE WITH ISCHEMIC 
AND HEMORRHAGIC STROKES IN YOUNG 
ADULT POPULATION IN A PRIMARY STROKE 
AND THROMBECTOMY CAPABLE CENTER IN 
CALIFORNIA
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Background and aims: Over the last 2 decades, the incidence of 
strokes in the young adult population has increased significantly. 
Concurrently, prevalence of substance abuse and more specifically, meth-
amphetamine abuse has been on the rise. Despite the well-documented 
link between methamphetamine use and strokes, there is a lack of studies 
examining the direct number of strokes specifically associated with meth-
amphetamine use in this demographic.
Methods: A retrospective observational study was conducted on all 
patients aged 49 years and younger who were admitted with a diagnosis of 
stroke between January 2019 and December 2020 at a large Stroke and 
thrombectomy capable center in California. The study population was 
divided into two groups: ischemic and hemorrhagic stroke. Data on baseline 
characteristics and outcomes was collected using electronic medical record 
and descriptive analysis performed. Substance abuse was determined using a 
positive drug screen or a documented history of current substance abuse.
Results: Of the 818 acute stroke patients admitted to the hospital, 
106(12.9%) were under 49 years of age, with 61(10.03%) ischemic and 
45(21%) hemorrhagic strokes. Among the ischemic stroke patients, 26.2% 
were using methamphetamine and 8.1% were using cocaine. Among the 
hemorrhagic stroke patients, 22.2% were using methamphetamine and 
4.4%, cocaine.
Conclusions: Methamphetamine abuse is strongly linked to acute 
strokes in the young adults, both ischemic and hemorrhagic. With meth-
amphetamine use rising, especially since the pandemic, it has become one 
of the major risk factors for strokes in this population and must be part 
of routine screening and secondary stroke prevention strategies.
Disclosure of interest: No
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THE IMPACT OF REVASCULARISATION 
SURGERY ON HEADACHE AND 
CEREBROVASCULAR REACTIVITY 
IN PATIENTS WITH MOYAMOYA 
ARTERIOPATHY
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Conclusions: In this small sized retrospective study, treatment with anti-
platelets showed a nonsignificant but lower trend of recurrent vascular 
events compared with warfarin in mild-moderate risk aPL-stroke. Large 
scale clinical trials are required to confirm these findings.
Disclosure of interest: No
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Ischaemic and haemorrhagic strokes in  
patients with left ventricular assist device  
(LVAD) - a retrospective cohort study at a 
tertiary care center
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Juliane Hupe2, Gerrit M. Grosse2, Omar Abu-Fares3, 
Karin Weissenborn2, Jan Dieter Schmitto4,  
Jasmin Sarah Hanke4, Maria Magdalena Gabriel*2
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Germany, 4Hannover Medical School, Cardiac, Thoracic, Transplantation and 
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Background and aims: In the era of modern left ventricular assist 
devices (LVAD), ischaemic and haemorrhagic strokes remain frequent 
complications of complex aetiology. We aimed to investigate prevalence, 
risk factors and clinical courses of strokes after LVAD implantation at an 
experienced academic LVAD center.
Methods: Patient files and imaging of 249 patients who received a LVAD 
(HeartWare n=120; HeartMate3 n=119, others n=10) between 01/2015 
and 08/2020 were retrospectively screened for the occurrence of cere-
brovascular events using imaging and documented clinical data. Mean fol-
low up was 1377 (659 to 2116) days after implantation. Cardiovascular 
risk factors, severity of heart failure (INTERMACS classification), postop-
erative courses, therapy and outcomes were recorded.
Results: 82 cerebrovascular events were identified in 54 of 249 (22%) 
patients after LVAD implantation (ischaemic strokes n=59, TIA n=6, ICH 
n=13, SAH n=3, SDH n=1). In 36 of 54 patients (67%) these occurred in 
an early peri- or postoperative setting. Device (HM3 vs. HW, p=0.255), 
severity of preoperative heart failure (INTERMACS score, p=0.648), or 
cardiovascular risk profile (CHAD2VAS2-Score, p=0.124) were not asso-
ciated with early events. Instead, in multivariable analysis, kidney failure 
with need for dialysis after LVAD-implantation (OR 3.9; 95%CI: 1.4-11.2; 
p=0.011) and cardiac decompensation (OR 4.9; 95%CI: 1.4-16.5; p=0.009) 

Among confirmed AIS cases, 36% were identified in non-AIS code groups. 
The overall interrater agreement was considered excellent(κ=0.86) but 
interrater agreement varied across stroke subtypes(range: κ=0.47-1.00). 
PPV varied significantly across stroke definitions with the highest for the 
AHA/ASA definition(PPV=0.39, 95%CI: 0.34-0.45) and the lowest for the 
WHO definition(PPV =0.29, 95%CI: 0.24-0.34).
Conclusions: The DNRP tends to overestimate the number of children 
with stroke while AIS is underestimated. In comparison of trend studies, 
differences in pediatric stroke incidence may reflect differences in stroke 
definitions or interrater variation in the diagnosis of stroke.
Disclosure of interest: No
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SECONDARY PREVENTION IN 
ANTIPHOSPHOLIPID ANTIBODY RELATED 
STROKE PATIENTS

Matthew Chung*1, Wookjin Yang1, Youngjoon Kim1,  
Jiyeon Ha1, Eungjoon Lee1, Han-Yeong Jeong1, Jeong-Min Kim1, 
Keun-Hwa Jung1, Seung-Hoon Lee1

1Seoul National University Hospital, Department of neurology, Seoul, South Korea

Background and aims: The optimal treatment for antiphospholipid 
antibody-related stroke (aPL-stroke) is not established. Although current 
guidelines recommend warfarin in patients with confirmed antiphospho-
lipid syndrome, data from clinical trials is limited to high-risk patients. To 
confirm the adequacy of warfarin for secondary prevention, we assessed 
the recurrence of arterial or venous thrombotic events in aPL-stroke 
patients receiving antiplatelet or anticoagulation therapy.
Methods: Patients visiting Seoul National University Hospital diagnosed 
with ischemic stroke and positive for an antiphospholipid antibody were 
identified. High-risk patients were those triple positive for anticardiolipin, 
lupus anticoagulant, and beta-2-glycoprotein I, or those with a high titer 
of anticardiolipin (> 80), or beta-2-glycoprotein I (> 80). Data for recur-
rent arterial or venous thrombosis events, baseline risk factors, and medi-
cation were collected, and analysis was done via a Cox proportional 
hazards model.
Results: Of 185 patients, 28 patients (15.1%) were high-risk and 157 
patients (84.9%) were mild-moderate risk. In the mild-moderate risk 
patients, 4 patients (19.0%) receiving warfarin, 8 patients (17.8%) receiving 
single antiplatelet therapy, and 8 patients (10.4%) receiving dual antiplatelet 
therapy had a recurrent vascular event. After adjustment for age, sex, and 
other risk factors, there was no significant difference of recurrent vascular 
events between warfarin and single antiplatelet therapy (HR=0.86; 
CI=0.22-3.34) or dual antiplatelet therapy (HR=0.55; CI=0.14-2.21).
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ENDOVASCULAR TREATMENT IN CEREBRAL 
VENOUS SINUS THROMBOSIS DUE TO 
VACCINE-INDUCED IMMUNE THROMBOTIC 
THROMBOCYTOPENIA

Katarzyna Krzywicka1, Johannes Weller2,  
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Adrian Scutelnic23, Mirjam Rachel Heldner23, Sven Poli24, 
Turgut Tatlisumak22, Katarina Jood22, Marcel Arnold23, 
Albrecht Guenther25, Jonathan Coutinho1, Jose Férro26,  
Julian Zimmermann2
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6University of Lille, INSERM, CHU Lille, U1172 - LilNCog - Lille Neuroscience 
& Cognition, Lille, France, 7Department of Neurology, Xuanwu Hospital, 
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Policlinico di Bari, Department of Neurology, Bari, Italy, 19Oslo University 
Hospital, Department of Neurology, Oslo, Norway, 20CHU Toulouse, 
Department of Neurology, Toulouse, France, 21Lisbon Central University 
Hospital Center, Stroke Centre, Lisbon, Portugal, 22Sahlgrenska University 
Hospital and Sahlgrenska Academy at University of Gothenburg, Department 
of Neurology, Gothenburg, Sweden, 23Inselspital, Bern University Hospital, 
Department of Neurology, Bern, Switzerland, 24Eberhard-Karls University, 
Department of Neurology & Stroke, Tuebingen, Germany, 25Friedrich Schiller 
University Jena, Department of Neurology, Jena, Germany, 26Faculdade de 
Medicina, Universidade de Lisboa, Instituto de Medicina Molecular João Lobo 
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Background and aims: Cerebral venous sinus thrombosis (CVST) is 
the most serious manifestation of vaccine-induced immune thrombotic 
thrombocytopenia (VITT), a rare adverse event occurring after severe 
acute respiratory syndrome-coronavirus 2 (SARS-CoV-2) vaccination. 
Here, we describe clinical outcomes of CVST-VITT patients undergoing 
endovascular treatment (EVT).

were independent risk factors for peri- and postoperative CVE. At hospi-
tal discharge after LVAD implantation functional outcome was worse in 
patients with stroke (mRS 3.3±1.4 vs 2.8±1.4; p=0.023)
Conclusions: Stroke remains a frequent complication under LVAD ther-
apy, with a particular vulnerability in the peri- and postoperative phases of 
LVAD implantation.
Disclosure of interest: No
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Safety and efficacy of endovascular treatment in 
extracranial and intracranial artery dissections 
presenting with acute ischemic stroke

Diego Villagran Sancho*1, Pablo Baena Palomino1, Leire Ainz1, 
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Biomedical Research Institute, Neurology, Sevilla, Spain

Background and aims: Extracranial(EADs) and intracranial artery 
dissections(IADs) are the leading cause of acute ischemic stroke(AIS) in 
young adults. Optimal endovascular therapeutic approach at AIS onset is 
currently discussed. Our aim is to report our experience in endovascular 
treatment(EVT) of AIS caused by EADs and IADs.
Methods: A retrospective single-centre analysis of EADs and IADs who 
underwent MT prospectively included in a registry between 2017-2021 
was performed. Primary variables analysed were age, sex, NIHSS, 
ASPECTS, intravenous thrombolysis(IVT), MT technique, antiaggregant 
drugs and use of stent. Safety (symptomatic intracerebral haemorrhage-
sICH) and efficacy (successful recanalization(TICI 2b-3) and functional 
outcome(mRS⩽2)) endpoints were compared.
Results: 34 EADs(73,9%) and 12 IADs(26.1%) were included(n=46). 
There was a male predominance(67.4%). Respectively, median age was 
48 and 47, median NIHSS at onset was 17 and 14(p=0.764), and median 
ASPECTS was 8 and 10(p=0.388). IVT was administered in 15 
EADs(44%) and 6 IADs(50%). First approach in most patients(80.4%) 
was aspiration technique. EADs had higher rates of TICI2b-3(91.2vs75%, 
p=0.135). Cervical stent was used in 19(41.3%) patients. In another 19 
patients(41.3%), intracranial recanalization without cervical reconstruc-
tion was obtained. Most patients received at least one(67.4%) or 
two(8.7%) intravenous antiaggregant drugs, mostly Inyesprin(50%). We 
had only one sICH(2,2%) at 24h and mRs0-2 at 3 months was slightly 
higher in EADs(73.5%vs66.7%, p=0.346). All deaths(3) occurred in 
EADs group(6,5%).
Conclusions: Patients with AIS due to arterial dissection present with 
severe strokes and high heterogeneity. However functional outcome 
post-treatment at three months is good, with slight but not significant 
differences between EADs and IAD.
Disclosure of interest: No
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TRIGGER FACTORS IN PATIENTS WITH A 
PATENT FORAMEN OVALE ASSOCIATED 
STROKE: A CASE-CROSSOVER STUDY
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Background and aims: Patent foramen ovale (PFO) is an anatomical 
variant that is associated with stroke, especially in adults under the age of 
60 years. It remains unclear what factors may trigger stroke at a certain 
point in time, as the PFO is always present. We aimed to investigate trig-
ger factors in PFO-associated stroke.
Methods: In the ODYSSEY Study, patients aged 18-49 years with 
first-ever ischemic stroke between 2013 and 2021 were included in 
one of 17 participating centers in the Netherlands. They completed a 
questionnaire about exposure to potential trigger factors in prede-
fined hazard periods and on a yearly basis. A case-crossover design 
was used to assess the relative risks (RR) with 95% confidence inter-
vals (95% CI) for trigger factors for ischemic stroke in patients with a 
PFO-associated stroke compared to patients with a PFO and stroke of 
other etiology.
Results: 1043 patients (79%) completed the questionnaire. 83 patients 
with a PFO-associated stroke (median age 42.1 years, 48.2% men) under-
went PFO closure. For patients with PFO-associated stroke the relative 
risk increase was 30.3 (95% CI 7.2-128.2) for fever and 36.3 (95% CI 12.4-
106.2) for flu-like disease. This was higher than for the 89 patients with a 
PFO and stroke of other etiology (RR 8.9, 95% CI 1.2-65.8 and RR 10.1, 
95% CI 1.4-73.7, respectively). Another potential trigger factor for PFO-
associated stroke was any type of vigorous exercise (RR 3.32, 95% CI 
2.0-5.4).
Conclusions: Several trigger factors (fever, flu-like disease and vigorous 
exercise) exist for PFO-associated stroke in young adults.
Disclosure of interest: No

Methods: We used data from an international registry of patients who 
developed CVST within 28 days of SARS-CoV-2 vaccination, reported 
between 29 March 2021 and 28 December 2022. We included definite, 
probable and possible VITT cases, as defined by the Pavord criteria. 
Outcomes were recanalization, mortality, functional independence at dis-
charge and at last follow-up.
Results: EVT was performed in 17/135 (13%) CVST-VITT patients. Median 
age was 40 years (IQR 25-48), 15/17 (88%) were women. At admission, five 
patients (33%) were comatose and median thrombus load score was 5 (IQR 
3-6). Most common EVT indication was widespread or progressive throm-
bosis (10/12, 83%). In 6/8 (75%) cases there was partial/full recanalization in 
at least one vein/sinus. Eight patients (67%) suffered worsening of intracer-
ebral haemorrhagic lesions. Nine patients (53%) underwent decompressive 
surgery. Mortality was 8/17 (47%), all due to brain herniation. At discharge, 
3/16 patients (19%, 38% of surviving patients) and after 6 (IQR 2-8) months, 
9/17 (53%, 100% of surviving patients) were independent.
Conclusions: More than one tenth of CVST-VITT patients underwent 
EVT. Almost half of these patients died, despite high rate of at least partial 
recanalization. At discharge, one fifth of EVT CVST-VITT patients were 
independent. All patients who survived the initial admission were inde-
pendent at follow-up.
Disclosure of interest: No
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MOYAMOYA ANGIOPATHY IN A 
NORWEGIAN PATIENT COHORT: 
CHARACTERISTICS AND OUTCOME

Jesper Norsted Sømark*1, Tovy Dinh2, Mark S. Jacobsen2, 
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Background and aims: Moyamoya angiopathy (MMA) is a rare intrac-
erebral steno-occlusive, progressive vasculopathy. Increasing awareness of 
MMA in European populations has impacted on the incidence recently. 
This is the first description of a Norwegian MMA cohort.
Methods: A retrospective analysis of consecutive patients with MMA, 
treated with revascularization surgery or followed conservatively at Oslo 
University Hospital, between January 2010 to October 2021, was 
performed.
Results: We identified 63 MMA patients, 56 (89%) had moyamoya disease 
(MMD) and 7 (11%) moyamoya syndrome. 47 (75%) were females. Mean 
age for symptom onset was 36 (SD 15.6) years. The majority, 41 (65%), 
were of Caucasian ethnicity, followed by Asian 15 (24%), African 6 (9.5%) 
and Hispanic 1 (1.5%). Verified familial MMD occurred in 1 (1.5%) of 
patients. An acute clinical presentation occurred in 24 (38%) of patients, 
on imaging ischemic lesions were noted in 22 (35%) and hemorrhagic in 9 
(14%). Cerebral vasculitis was initially misdiagnosed in 6 (9.5%) of patients. 
Revascularization treatment was performed in 30 (48%) patients. Mean 
years of follow-up was 8 (SD 6.9). At baseline, 29 (46%) were employed, 
vs. 18 (29%) at last follow-up (p <0.001). Initially, 55 (87%) had modified 
Ranking Scale ⩽2 vs. 47 (75%) at last follow-up (p<0.001). Mortality for 
the cohort was 5 (7.9%) during a total of 498 years of follow-up.
Conclusions: MMA patients in our cohort had a decline in work capacity 
and functional independency over time. Our results underscore the 
importance of long-term follow-up and support of MMA patients.
Disclosure of interest: No
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Methods: Data on all patients with IE with or without associated stroke 
were retrieved from the medical records of three university hospital sites 
(Charité – Universitätsmedizin Berlin) for the period 2019-2021. 
Univariable and multivariable logistic regression analyses were performed 
to identify variables associated with diagnosis of stroke.
Results: IE was diagnosed in 353 patients (median age 69; 72% male) and 
96/353 (27%) had a stroke (median age 68; 77% male; 66% ischemic, 8% 
haemorrhagic, 26% both aetiologies; median NIHSS 4). Of all patients, 46 
(13%) initially presented with symptoms of stroke. In-hospital death 
occurred in 75 patients (21%). Variables independently associated with 
stroke are given in Table 1.
Conclusions: This analysis puts emphasis on the search for dental 
focuses in IE. Patients with congenital heart disease or pre-existing for-
eign material may be less likely to suffer a stroke, possibly because of 
higher awareness or prophylaxis.

Disclosure of interest: No
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DETECTION OF ATRIAL FIBRILLATION 
IA ACUTE ISCHEMIC STROKE PATIENTS 
TREATED WITH MECHANICAL 
THROMBECTOMY FOR MIDDLE CEREBRAL 
ARTERY OCCLUSION: PILOT RESULTS FROM 
THE MCA-AF STUDY
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1Palacký University, Medical School and University Hospital, Comprehensive 
Stroke Center, Dept. of Neurology, Olomouc, Czech Republic, 2Palacký 
University, Medical School and University Hospital, Comprehensive Stroke 
Center, Dept. of Radiology, Olomouc, Czech Republic, 3MDT - International 
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Background and aims: In patients with cryptogenic ischemic stroke 
(IS), especially in those with embolic one, undetected paroxysmal atrial 
fibrillation (AF) is often suspected a possible cause. Thus, we aimed to 
assess presence of AF using ECG Holter in acute IS patients with middle 
cerebral artery (MCA) occlusion, who underwent mechanical thrombec-
tomy (MT).
Methods: Consecutive AIS patients treated with MT for isolated MCA 
occlusion were enrolled in the prospective MCA-AF study in year 2022. 
Only exclusion criterion was known or detected AF before the enroll-
ment. All enrolled patients underwent ICU telemetry, standard 24-hour 
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CHARACTERISTICS OF PATIENTS WITH 
PFO IN YOUNG PATIENTS WITH ESUS AND 
ASSOCIATION WITH STROKE RECURRENCE
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Background and aims: Patent foramen ovale (PFO)–associated strokes 
comprise approximately 10% of ischemic strokes in young adults. We 
aimed to describe and compare characteristics of pathogenic and non-
pathogenic PFO in a well-defined young Embolic Stroke of Undetermined 
source (ESUS) population.
Methods: Young ESUS study, prospectively enrolled 535 consecutive 
patients 50-years and younger with ESUS from 10/2017 to 10/2019 in 41 
stroke centers in 13 countries and followed up for a median duration of 
18 months. Pathogenic PFO were defined by PASCAL score.
Results: 535 patients were enrolled (mean age 40.4(SD 7.3) years, 238 
(44%) female). Of the 354 participants that had TTE with bubble study, 
177(50%) had PFO identified and of the 226 that had a TOE 113(50%) had 
a PFO identified. PFO by TTE or TOE were identified in 195 (36%). When 
comparing to the non-PFO group, participants with PFO had less tradi-
tional vascular risk factors (hypertension, diabetes mellitus, hyperlipi-
demia) and a lower BMI. Large shunt was present in 41 and atrial septal 
aneurysm in 33 of those with TOE. 161 patients had possible {112 (57%)} 
or probable {49 (22%)} PFO related stroke. Having a pathogenic PFO did 
not predict stroke recurrence.
Conclusions: In this young ESUS cohort the prevalence of PFO was high. 
The prevalence rate is likely an underestimation due to underutilization of 
TOE and TTE with bubble studies. Pathogenic PFO was not a predictor 
of recurrence, possibly due to the relatively shorter length of follow up 
and/or the relatively lower risk of recurrence via PFO.
Disclosure of interest: No
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INFECTIVE ENDOCARDITIS WITH AND 
WITHOUT STROKE
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Background and aims: Infective endocarditis (IE) is a devastating disease 
with high morbidity and mortality. Stroke is one of the most feared compli-
cations of IE. Data on how IE patients with and without stroke differ are 
scarce but may help to raise awareness and facilitate earlier treatment.

Table 1. 

Variables associated with STROKE Adjusted Odds 
Ratio

95% Confidence 
Interval

Congenital heart disease (e.g. 
bicuspid aortic valve)

0.19 0.04-0.89

Pre-existing foreign material in the 
heart
(other than artificial heart valves)

0.44 0.20-0.94

Mitral and/or aortic valves affected 21.81 2.81-169.24
Dental focus of infection 2.52 1.02-6.21
Non-cerebral arterial embolism 2.79 1.53-5.10
Acute liver failure 2.63 1.10-6.29
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ECG-Holter and outpatient 4-week ECG-Holter monitoring. Achieved 
results were compared to those from the nationwide METRICS study 
performed in 2019, in which no specific protocol for AF detection after IS 
was applied.
Results: Of 102 patients treated with MT, 72 (70.6%, 43.8% males, 
mean age 75 ± 11.4 years) were enrolled in the MCA-AF study. 
Recanalization was achieved in 69 (95.9%) patients and 38 (52.7%) 
patients had mRS 0-2. In total, AF was registered in 59 (81.9%) patients; 
in three (5.1%) on 24h ECG-Holter and in 10 (16.9%) during long-term 
ECG-Holter. AF was registered more frequently in MCA-AF patients 
compared to those from the METRICS study (59/72, 81.9% vs. 223/557, 
40.1%, p<0.0001).
Conclusions: AF was registered in 81.9% of IS patients treated with MT 
for MCA occlusion. Using a specific detection protocol including the 
4-week ECG-Holter increased the detection rate of AF about 40%.
Acknowledgment: Supported by the grant of IGA LF UP_009_2023.
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Machine Learning Modelling to Predict Atrial 
Fibrillation Detection in Embolic Stroke of 
Undetermined Source Patients

Ming Chua1, Geraldine Lee2, Emma Ms Toh1, Yao-Hao Teo3,  
Yao-Neng Teo1, Bernard Pl Chan3, Vijay Sharma1,  
Leonard Yeo3, Ching Hui Sia1, Mehul Motani4, Benjamin Tan*1,3

1Yong Loo Lin School of Medicine, National University of Singapore, 
Department of Medicine, Singapore, Singapore, 2National University of 
Singapore, Department of Statistics and Data Science, Faculty of Science, 
Singapore, Singapore, 3National University Hospital, Singapore, Division of 
Neurology, Department of Medicine, Singapore, Singapore, 4National 
University of Singapore, Electrical and Computer Engineering, Singapore, 
Singapore

Background and aims: Occult atrial fibrillation (AF) has been impli-
cated as a key source of embolism in embolic stroke of undetermined 
source (ESUS). Whilst the use of implantable loop recorders (ILR) 
increases detection of occult AF, it is costly and may be inconvenient. 
Improved methods to screen and identify higher risk patients prior to ILR 
evaluation are needed. We incorporate clinical and echocardiography data 
into machine learning algorithms for AF prediction.
Methods: This was a single-center cohort study that investigated ESUS 
patients from 2015 to 2022 who had ILR evaluation. We developed four 
machine learning models (random forest, XGBoost, support vector 
machine (SVM) and multilayer perceptron (MLP)) utilizing easily available 
clinical and echocardiography data and evaluated their performance in the 
primary outcome of predicting AF detected on ILR.
Results: The median age was 67 (IQR 59–74) years-old, with 43 (27.4%) 
patients being female. Of 157 patients, 32 (20.4%) had occult AF detected. 
Clinical and echocardiographic characteristics comparing patients with 
and without occult AF are illustrated (Table 1 and 2). The SVM predicted 
AF detection with a 95% confidence interval area under the receiver 
operating characteristic curve (AUC) of 0.736-0.737; MLP (AUC 0.697-
0.708); XGBoost (AUC 0.697-0.697) and random forest (AUC 0.663-
0.674). In terms of feature importance, age, HDL-C and admitting heart 
rate were significant clinical variables, while peak mitral A-wave velocity 
and left atrial volume were important echocardiography parameters 
(Figure 1 and 2).
Conclusions: Machine learning modelling incorporating clinical and 
echocardiographic variables predicted AF in ESUS patients with reasona-
ble accuracy.



Abstracts 361

Results: Data on NT-proBNP from 1753 patients and BNP from 2354 
patients were pooled. NT-proBNP had an AUC of 0.733 (95%CI: 0.339 – 
0.913) while BNP had an AUC of 0.818 (95%CI: 0.646 – 0.922). In studies 
where patients’ average age >70, AUC of NT-proBNP was 0.714 (95%CI: 
0.566 – 0.840) while AUC of BNP was 0.782 (95%CI: 0.621 – 0.894). In 
studies where patients’ average age ≤70, NT-proBNP had an AUC of 
0.753 (95%CI: 0.137 – 0.963) while BNP had an AUC of 0.824 (95%CI: 
0.638 – 0.933). Sensitivity and specificity at various cutoffs were calcu-
lated (Table 1). For every increase of 10pg/ml in BNP, odds of AF increased 
by 1.14 times (95%CI: 1.06 – 1.22).
Conclusions: NT-proBNP and BNP have high diagnostic accuracy and 
should be incorporated in future AF risk-prognostication tools.
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Plasma levels of direct oral anticoagulants are 
associated with large artery occlusion in patients 
with acute ischemic stroke

Dae-Hyun Kim*1, Jong-Sung Park2, Jin-Yeong Han3

1Dong-A University Hospital, Department of Neurology, Busan, South Korea, 
2Dong-A University Hospital, Busan Regional Cardiocerebrovascular Disease 
Center, Busan, South Korea, 3Dong-A University Hospital, Department of 
Laboratory Medicine, Busan, South Korea

Background and aims: Direct oral anticoagulants (DOACs) medica-
tion in atrial fibrillation (AF) decreased risk of ischemic stroke. However, 
larger thrombi might be formed under insufficient anticoagulation on 
DOACs. The aims of this study were to investigate whether plasma 
DOACs concentration at admission correlate with the presence of large 
cerebral artery occlusion (LAO) in acute ischemic stroke (AIS) patients 
with AF taking DOACs.
Methods: We enrolled all patients admitted with AIS while taking rivar-
oxaban, apixaban or edoxaban for AF between March 2021 and September 
2022. The site of arterial occlusion was evaluated by initial magnetic reso-
nance angiography. Plasma levels of DOACs were measured using the cali-
brated Xa-activity and categorized into low (<100 ng/mL), or high (⩾100 
ng/mL). We analyzed plasma DOACs concentration in relation to occur-
rence of LAO using correlation and multivariable regression analyses.
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CARDIAC NATRIURETIC PEPTIDES FOR 
PREDICTION OF ATRIAL FIBRILLATION IN 
STROKE PATIENTS: A SYSTEMATIC REVIEW 
AND META-ANALYSIS OF DIAGNOSTIC TEST 
ACCURACY

Chun En Yau1, Natasha Yixuan Ong*1, Zilun Kang1,  
Aiden Chan1, Leonard Yeo2, Ching Hui Sia3, Benjamin Tan2

1Yong Loo Lin School of Medicine, Medicine, Singapore, Singapore, 2National 
University Hospital, Division of Neurology, Department of Medicine, 
Singapore, Singapore, 3National University Heart Centre, Singapore (NUHCS), 
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Background and aims: Presence of atrial fibrillation (AF) in stroke 
patients increases the risk of stroke recurrence and mortality. B-type 
natriuretic peptide (BNP) and N-terminal pro-BNP (NT-proBNP) are 
promising in predicting AF. We evaluated the diagnostic performance of 
BNP and NT-proBNP in predicting AF in stroke patients at various 
cutoffs.
Methods: PubMed, Embase and Cochrane CENTRAL were searched 
from inception to 8 December 2022 for eligible studies. Confusion matri-
ces were constructed for each study and cutoffs of the peptides were 
extracted. Linear mixed models were fitted to estimate the peptides’ dis-
tribution functions. For models which converged, we selected the model 
that minimised the restricted maximum likelihood criterion. Area under 
the summary receiver-operator-characteristic curve (AUC) and diagnos-
tic accuracy were evaluated for each peptide.
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all <0.05). In multivariate analysis (Figure), women were more likely to 
have a dynamic cTn pattern (aOR=2.1, 95%CI:1.2-3.6) and develop PSMI 
(aOR=2.1, CI:1.1-4.0). Patients with PSMI had higher 7-day mortality 
(aOR=8.01, CI=1.7-38.9).
Conclusions: In AIS patients with elevated cTn at baseline, women are 
more likely to develop PSMI, and this is associated with higher short-term 
mortality. Translational studies are needed to clarify mechanisms underly-
ing sex-differences in cardiac outcomes and mortality in AIS.
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LEFT ATRIAL APPENDAGE CLOSURE 
IN ATRIAL FIBRILLATION PATIENTS 
WITH ISCHEMIC STROKE DESPITE 
ANTICOAGULATION

Avia Abramovitz Fouks1, Nader Daoud1, Alvin Das1,  
Elif Gokcal1, Ofer Rotchild1, Steven Greenberg1, Edip Gurol*1

1Massachusetts General Brigham, NEUROLOGY, Boston, United States

Background and aims: Acute ischemic stroke (AIS) while using oral 
anticoagulants (OAC) is an increasingly recognized problem among non-
valvular atrial fibrillation (NVAF) patients. We aimed to elucidate the 
potential role of left atrial appendage closure (LAAC) for recurrent stroke 
prevention in this high-risk population.
Methods: Detailed baseline and follow up data from 29 consecutive 
NVAF patients who had AIS despite use of OAC and subsequently 
received LAAC for further stroke prevention, were collected from a sin-
gle hospital system (2015-2022). Primary outcome measure was the 
occurrence of AIS after LAAC, and safety outcome was intracerebral 
hemorrhage (ICH).
Results: Out of 643 patients who had LAAC, 29 had the WATCHMAN 
implant specifically due to AIS-despite-OAC. Mean age was 73.4±8.7, 13 
were female (44.8%). Mean CHA2DS2-VASc score was 5.86±1.25. 
Fourteen patients had 2 or more AIS-despite-OAC. After LAAC, 27 
patients (93%) were discharged on OAC which was discontinued in 18 
(62.06%) after TEE at 6-weeks. Over a mean 1.46 years follow up, one 
patient had a small subcortical infarct despite continued OAC use (inci-
dence rate [IR] 2.36 per 100 person-years) and one patient had a small 
cerebellar ICH while on apixaban and aspirin (IR 2.36%/year).
Conclusions: LAAC in patients who had AIS-despite-OAC resulted in 
lower rates of recurrent AIS than reported in recent large series of AIS-
despite-OAC patients treated with OAC only (2.36%/year vs 8.9%/year), 
while the ICH rates were similar [Seiffge et al. Ann Neurol 2020 May]. 
These findings support randomized trials of LAAC in patients who have 
AIS despite OAC use.
Disclosure of interest: No
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ANATOMICAL FEATURES OF PATENT 
FORAMEN OVALE IN PATIENTS WITH 
CRYPTOGENIC STROKE IN COMPARSION TO 
AUTOPSY RESULTS

Maikel Immens*1, Lars Witte2, Abdelhak El Bouziani2,  
Toon Duijnhouwer3, Berto J Bouma2, Frank-Erik de Leeuw1, 
Rob de Winter2, Tim Ten Cate2

Results: For 38 patients with AIS on DOAC (median age = 76; median 
plasma DOAC concentration =92.8, IQR=29-171.2), LAO was diagnosed 
in 14 patients and plasma levels were found to be low in 19(50%) and high 
in 19 patients (50.0%). LAO were associated with lower plasma DOAC 
levels (low: 29ng/mL, IQR=29–93.3 versus high: 162.8ng/mL, IQR=88.9–
195.6; P=0.001). Low DOAC plasma levels were an independent predic-
tor of LAO (odds ratio, 7.33 [95% CI, 1.58–33.9]; P=0.011). Plasma 
DOACs levels were associated with prothrombin time (Spearman 
rho=0.548, p<0.001) and activated partial thromboplastin time (Spearman 
rho=0.489, p=0.002).
Conclusions: Lower DOAC plasma concentration was associated with 
increased risk of LAO in AIS patients with AF taking DOACs.
Disclosure of interest: No
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STROKE-HEART SYNDROME: DOES SEX 
MATTER?

Michela Rosso*1, Yohannes Mulatu2, Izabela Marczak2,  
Ankita Brahmaroutu1, Jessica Little1, Srinath Ramaswamy2, 
Nino Kvantaliani1, Steven R Messé1, Brett L Cucchiara1,  
Steven Levine2, Scott Kasner1
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States, 2SUNY Downstate Health Sciences University, Department of 
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Background and aims: Cardiovascular complications after acute 
ischemic stroke (AIS) can be related to chronic/comorbid cardiac condi-
tions or acute disruption of brain-heart autonomic axis (stroke-heart syn-
drome). We investigated sex-differences in cardiac troponin (cTn) 
elevation and cardiac events after AIS. We hypothesized that women have 
greater risk of post-stroke myocardial injury (PSMI), possibly related to 
stroke-heart syndrome.
Methods: We analyzed a retrospective cohort of consecutive AIS 
patients from five stroke centers. We included AIS patients with elevated 
baseline cTn and at least 2 cTn measurements; we excluded patients with 
comorbidities that could impact cTn levels. PSMI was defined as the pres-
ence of a dynamic cTn pattern (rise/fall>20% in serial measurements) and 
clinically diagnosed acute myocardial injury (new ECG or echocardiogram 
changes, new-onset arrhythmia, Takotsubo syndrome) in the absence of 
confirmed acute coronary artery disease (CAD) (negative angiography or 
test not recommended by cardiologists due to low suspicion for CAD).
Results: Of 300 included patients, 160 were women (53%).Women were 
older, had a lower burden of cardiovascular risk factors, more frequently 
suffered from cardioembolic stroke and right insula involvement (p-values 
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Results: 555 consecutive IS patients were evaluated. CTA was per-
formed in 406 of whom 107 were excluded due to inadequate CTA atrial 
coverage. A complete normal atrial fulfilling was observed in 261 patients 
and only 32 had an indeterminate non-complete fulfilling. LAT/LAAT was 
detected in 6 patients (2% of the assessable CTA). Age, sex, and risk fac-
tors were similar in patients with LAT/LAAT compared to normal CTA; 
except for previous AF (50% vs 7.7%). AF was present in 3/6 LAA/LAAT 
patients, all of them under anticoagulant therapy, and was newly diag-
nosed in another patient. In patients with AF, LAA/LAAT appears in 16% 
vs 1.2% in patients without previous AF. Only AF remains associated with 
LAT/LAAT detection in multivariate analysis [OR (95%CI): 17.39 
(2.81-107.54)].
Conclusions: LAA/LA imaging as part of the acute stroke imaging  
protocol is feasible and could be valuable in AF patients, even under 
anticoagulation.
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Prognostic significance of atrial cardiopathy in 
patients with cryptogenic ischemic stroke and 
insertable cardiac monitor

Pablo Macias Sedas*1, Noelia Valverde Mata1, Andrea Parejo1, 
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David Ceberino Muñoz1, Maria Jose Gomez Baquero1,  
Joaquin Fernandez de la Concha2, Juan Jose Garcia Gurerrero2, 
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1University Hospital of Badajoz, Stroke Center. Neurology Service., Badajoz, 
Spain, 2University Hospital of Badajoz, Arrhythmia Unit. Cardiology Service, 
Badajoz, Spain, 3Extremadura University. Faculty of Medicine and Health 
Sciences, Biomedical Sciences., Badajoz, Spain

Background and aims: The atrial cardiopathy indicates atrial struc-
tural and functional disorders that may precede Atrial Fibrilation (AF). 
The insertable cardiac monitor are tools with proven efficacy in the 
diagnosis of cardiac arrhythmias in stroke patients, although their cost-
effectiveness is not well know. We evaluated the association between 
markers of atrial cardiopathy and the profitability of the diagnosis of AF 
using an insertable cardiac monitor (ICM) in patients with cryptogenic 
stroke.
Methods: Initial demographic information was extracted from the elec-
tronic medical records, such as gender, age, and medical history. Stroke 
severity and brain MRI of each patient was reviewed. Cardiac evaluation 
of all patients, including ECG, transthoracic echocardiograms, and 24-h 
external ECG monitoring, was reviewed. We evaluated several potential 
biomarkers indicative of atrial cardiopathy.
Results: A total of 122 patients were included, mean age: 67.1 [SD: 10.9] 
years, 43.4% women). AF was detected in 26 patients (21.3%). AF detec-
tion was increased by excessive ectopic supraventricular activity (odds 
ratio: 2.85, 95%CI: 1.08-7.60; p= 0.035 ), significantly larger left atrium 
(OR: 7.44, 95%CI: 1.47-37.5; p= 0.055), and presence of mitral valve dis-
ease (OR: 8.80, 95%CI: 2.02-38 .2, p= 0.004). The ROC analysis of the 
adjusted model of these markers of atrial cardiopathy in the prediction of 
AF by ICM was ROC AUC: 0.713, 95%CI: 0.589-0.836, p= 0.001).
Conclusions: The markers of atrial cardiopathy appears to be valuable as 
a starting point for the diagnosis of atrial fibrillation using an insertable 
cardiac monitor in established cryptogenic stroke, improving the cost-
effectiveness of the device.
Disclosure of interest: No
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Background and aims: The prevalence of patent foramen ovale (PFO) 
is approximately 25%, based on an autopsy study (Hagen et al, 1984). Not 
all patients with a PFO will suffer from a PFO-associated stroke. 
Therefore, we wanted to investigate whether anatomical characteristics 
differ between asymptomatic PFOs found during autopsy and PFOs 
related to stroke.
Methods: All consecutive patients that underwent PFO closure in the 
two participating medical centers were included retrospectively. PFO 
diameter, tunnel length and the presence of atrial septal aneurysm were 
measured with transesophageal echocardiography (TEE). The PFO diam-
eter measured before the procedure was defined as unstretched and dur-
ing the procedure, using a guidewire, was defined as stretched. It was 
compared to the autopsy study, in which 965 autopsy specimens of 
healthy human hearts were examined for the presence of a PFO.
Results: In total 228 patients who underwent PFO closure were 
enrolled. The mean age was 43 (SD=11) years, 116 patients (50.9%) were 
male and the mean RoPE-score was 7.0 (SD=1.4). The mean shunt grade 
during Valsalva maneuver was >20 bubbles (grade III). The mean PFO 
diameter of the unstretched group (n=119) was 5.4mm (SD=2.6) and 
10.9mm (SD=3.6) of the stretched group (n=109), compared to 4.9mm 
(SD=2.6) found in the autopsy study (n=263).
Conclusions: This study found that the diameter of PFOs related to a 
stroke are different than those found during autopsy. It emphasizes the 
importance of cardiac analysis in the cryptogenic stroke work-up and 
demonstrates that the prevalence of PFOs related to stroke remains 
unknown.
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DETECTION OF LEFT ATRIAL THROMBUS IN 
ISCHEMIC STROKE BY ENLARGED CTA SCAN-
RANGE AND ASSOCIATION WITH PATIENT 
CHARACTERISTICS

Juan Marta1, Patricia de la Riva Juez*2, Sara Biain3,  
Sergio Vasquez2, Cristina del Bosque2, Noemi Diez1,  
Felix Gonzalez1, Ana Maria DE Arce Borda1, Jon Equiza4, 
Gorka Arenaza4, Virginia Gomez4, Maite Martinez-Zabaleta1

1Hospital Universitario Donostia, Neurology Department, San Sebastian-
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San Sebastian-Donostia, Spain, 3Universidad Pais Vasco-UPV, Facultad 
Medicina, San Sebastian-Donostia, Spain, 4Hospital Universitario Donostia, 
Radiology Department, San Sebastian-Donostia, Spain

Background and aims: Left atrial or left atrial appendage thrombi 
(LAT/LAAT) are sometimes observed in patients with embolic ischemic 
stroke (IS) and associated with an increased risk of recurrence. We asses 
an enlarged-window CTA protocol to detect LAT/LAAT and its associa-
tion with patient characteristics.
Methods: During 2021, hyperacute stroke CTA protocol was modified 
by extending the scan-range to include left atria. In confirmed IS patients, 
CTA was retrospectively reviewed to evaluate atrial contrast fulfilling and 
to classify it in: complete normal fulfilling, indeterminate non-complete 
fulfilling or incomplete fulfilling suggesting LAT/LAAT. Univariate and mul-
tivariate logistic regression models were performed to evaluate factors 
associated to LAT/LAAT.
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presence of arterial occlusion in young patients with CS, with and without 
high-risk PFO.
Methods: From a prospectively-built monocentric database, patients 
aged 16 to 60 years-old with CS after an extensive and standardized etio-
logical workup, including transesophageal echocardiography, were 
included. Patients were classified as having High-risk PFO (PFO with a 
massive shunt (>30 microbubbles) or associated with ASA) or no high-
risk PFO (no PFO or small/mild shunt without ASA). Groups were com-
pared with respect to the presence of initial arterial occlusion and large 
vessel occlusion (LVO).
Results: Ninety-six consecutive patients were included, 55 (57%) having 
high-risk PFO. Median age was 48 (40-52) years. Initial arterial occlusion and 
large vessel occlusion were less frequent in the high-risk PFO group com-
pared to the patients without PFO or with non-high risk PFO (respectively 
12 (22%) versus 19 (46%), p=0.01, and 4 (7%) versus 16 (39%), p<0.001).
Conclusions: Initial artery occlusions and LVO were less frequently 
observed in patients with CS and high-risk PFO; it might be a “red flag” 
for PFO-related CS. This finding could be implemented in future classifica-
tions if validated in further studies.
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Prolonged continuous arrhythmias monitoring 
after PFO closure with Rooti-RX supracutaneous 
device and loop recorder

Giulia Domna Scrima*1, Giulia Nardi2, Nicoletta D’ettore2, 
Giovanni Pracucci1, Miroslava Stolcova2, Francesca Ristalli2, 
Costanza Maria Rapillo1, Alessio Mattesini2, Benedetta 
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1NEUROFARBA, University of Florence, Florence, Italy, 2Structural 
Interventional Cardiology, Careggi University Hosptital, Florence, Italy, 3Stroke 
Unit, Careggi University Hosptital, Florence, Italy

Background and aims: Atrial fibrillation (AF) is the most frequent 
complication of patent foramen ovale (PFO) closure but other arrhythmia 
could occur. We aimed to study their frequency with continuous moni-
toring early after PFO-closure
Methods: Patients undergoing PFO-closure were submitted to 28-days 
heart rhythm monitoring (7-days pre, 21-days post-closure) with a supra-
cutaneous device (Rooti-RX). Registered parameters: mean-heart rate 
(HR), AF, supraventricular/ventricular ectopic beats(BESV/BEV), sus-
tained/non-sustained supraventricular(SVT) and ventricular tachycardia 
(VT). Post closure AF was also evaluated in patients with implanted 
loop-recorder.
Results: Thirty-one patients have been studied so far, 16 with Rooti-Rx 
(68,8% male, mean age 49,06 years), 15 with loop-recorder (73,3% males, 
mean age 68,3). Overall AF was revealed in 7 patients (22.6%) within 3 
weeks from closure (three: Gore, two: Cardia-Ultrasept, two: Amplatzer). 
Other 2 AF events were documented in the second month in patients 
with loop-recorder.
In patients studied with Rooti-Rx we observed a significant increase of 
mean, minimum and maximum HR (p=0.004, <0.001, 0.006 respectively); 
a significant increase of BESV(p=0.041); a non-significant increase of BEV; 
the onset of non-sustained SVT(43,7%) and VT(18,7%). No pauses were 
found. No clinical neurological events were reported.
Conclusions: Our preliminary results show that more than one out of 
five patients undergoing PFO closure develop a transient AF. This is higher 
than descripted in a wider recently published study (16%)(Guedeney P  
et al, 2022). The understanding of the frequency, predictors, and embolic 
potentials of post-closure arrythmias could allow to identify a subgroup 
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Neuroimaging and risk of hemorrhagic 
transformation in recent cardioembolic stroke 
under anticoagulant treatment
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Elena de Celis Ruiz1, Maria Alonso de Leciñana1,  
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1Hospital La Paz Institute for Health Research-IdiPAZ, Department of 
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Background and aims: Hemorrhagic transformation (HT) is a potential 
complication of cardioembolic stroke, even more in patients under anti-
coagulant treatment (AC). Our aim was to assess HT risk in acute cardi-
oembolic stroke patients continuing AC based on their clinico-radiological 
profile at admission.
Methods: Retrospective observational study of acute cardioembolic 
stroke patients admitted to a Stroke Center between 2014 and 2021 who 
were maintained on AC therapy after admission at the physician’s discre-
tion. We describe clinical and radiological characteristics on admission 
non-contrast and CT-angio (blinded assessment) including ASPECTS, 
presence of leukoaraiosis and intracranial occlusion, mechanical 
thrombectomy (MT) performance and unsuccessful recanalization (TICI 
0-2A) after MT. We used cross-table11.
Results: We identified 189 patients (age mean 78.4 +/- 8.8 years), initial 
NIHSS median (IQR) 5 (3-11) points. ASPECTS median (IQR) 10 (8-10) 
points. Leukoaraiosis was present in 121 (64%) patients, and medium-
large vessel occlusion in 66 (34.9%). MT was performed in 28 (14.8%) 
patients, 8 of them (28.6%) with unsuccessful recanalization. HT during 
admission occurred in 24 (15.6%) patients, but only 2 (1.1%) presented 
with neurological worsening. There were not significant differences 
regarding ASPECTS, leukoaraiosis, intracranial occlusion, MT, or unsuc-
cessful recanalization between patients with and without incident HT.
Conclusions: In our study, only 1.1% of patients with recent cardioem-
bolic stroke who maintained AC presented symptomatic HT. Further 
prospective studies are needed to confirm the safety of AC continuation 
in these patients.
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In young patients with cryptogenic strokes,  
large vessel occlusions are less frequent in 
patients with high-risk patent foramen ovale

Adrien ter Schiphorst*1, Anaïs Lippi1,2, Caroline Arquizan1

1Montpellier University Hospital, CHU Gui de Chauliac, Department of 
Neurology, Montpellier, France, 2Clinique du Parc, Neurology, Castelnau-Le-
Lez, France

Background and aims: Patent foramen ovale (PFO) are present in a 
significant proportion of “cryptogenic” strokes (CS) in young patients but 
are not always causal, reason why classifications (RoPE score, PASCAL) 
have been made to determine the probability that FOP is causal. The 
presence of an initial arterial occlusion as a prediction factor was however 
not studied when classifications were built. Our aim was to assess the 
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Background and aims: Epidemiological studies have identified an 
increased risk of premature stroke and dementia in adults with congenital 
heart disease (ACHD). We report preliminary results from an ongoing 
longitudinal study assessing neuroimaging findings and cognition in people 
with moderate-great complexity ACHD.
Methods: Participants are recruited from a large provincial subspecialty 
clinic. Individuals aged ⩾18 with moderate-great complexity CHD and 
without a contraindication to MRI are invited to participate. Participants 
undergo baseline and Year 3 brain MRI/MRA and annual cognitive assess-
ment with the MoCA and NIH Toolbox-Cognitive Battery.
Results: Eighty-five participants have been recruited since Fall 2020. Of 
those, 52 (62%) completed one-year follow-up and 4 (5%) completed 
two-year follow-up. Baseline clinical characteristics for the study popula-
tion are summarized in Figure 1. Participants with moderate ACHD had 
better cognitive performance at baseline and at one year than those with 
great-complexity ACHD (Figure 2). Fewer participants with moderate 
ACHD had white matter hyperintensities (WMH) and microbleeds 
(CMB) on baseline neuroimaging (Figure 3). There were numerical 
improvements between baseline and year 1 in both the moderate- and 
great-complexity subgroups for both cognitive batteries.

of patients deserving the use of anticoagulants instead of antiplatelets 
after PFO-closure.
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PATENT FORAMEN OVALE (PFO) IN EMBOLIC 
STROKE OF UNDETERMINED SOURCE (ESUS) 
PATIENTS: A PROSPECTIVE SINGLE-CENTER 
COHORT STUDY

Johannes Wischmann*1, Aenne S von Falkenhausen2,3,  
Linus Keidel1, Stefan Kääb2,3, Moritz Sinner2,3, Katharina Feil4, 
Lars Kellert1
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Maximilians-University (LMU) Munich, Department of Medicine I, Munich, 
Germany, 3Partner site: Munich Heart Alliance, German Centre for 
Cardiovascular Research (DZHK), Munich, Germany, 4Eberhard Karls University 
Tübingen, Department of Neurology and Stroke, Tübingen, Germany

Background and aims: Prolonged cardiac monitoring in patients with 
embolic stroke of undetermined source (ESUS) is recommended, how-
ever type and individual duration of it as well as its impact on re-stroke 
rate is still on debate. Additionally, current guidelines recommend PFO 
closure in cryptogenic stroke patients ⩽60 years. However, specific algo-
rithms for long-term cardiac monitoring to detect atrial fibrillation (AF) 
prior to potential PFO closure in ESUS patients with relevant PFO are not 
set for now.
Methods: Based on our clinical management algorithm for ESUS patients, 
eligible patients were equipped with an insertable cardiac monitor (ICM) 
and enrolled for home monitoring and a subsequent prospective mono-
center cohort study.
Results: Between January 2017 and September 2020 346 ESUS patients 
were enrolled, in which PFO was present in 17% (59). Relevant PFO was 
diagnosed in 14% (47), whereas 10% (34) of the patients had relevant PFO 
and where ⩽60 years. N=38 (81%) of the patients with relevant PFO 
received ICM and AF was detected in two patients prior to intended PFO 
closure. Overall, re-stroke occured in 7% (4) of the PFO cohort. Relevant 
PFO was closed in 53% (25) of the patients and AF after PFO closure was 
detected in eight (32%) patients. Periinterventional AF occurred in one 
patient.
Conclusions: Herein, descriptive analysis of a well characterized single-
center ESUS cohort is presented. We expect that an in-depth analysis 
considering e.g. time intervals and individual risk factors may contribute to 
issues regarding optimized diagnostic algorithm in ESUS patients with PFO.
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NEUROIMAGING MARKERS OF 
CEREBROVASCULAR DISEASE AND 
COGNITION IN ADULTS WITH MODERATE-
GREAT COMPLEXITY CONGENITAL HEART 
DISEASE
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Background and aims: Guidelines advise cardiac rhythm monitoring 
for ⩾3 days to detect atrial fibrillation (AF) in patients with ischemic 
stroke of undetermined cause. However, the optimal duration of moni-
toring is unknown. We aimed to determine the AF detection rate during 
7 days of outpatient cardiac rhythm-monitoring after ischemic stroke or 
transient ischemic attack (TIA) of undetermined cause and gain insights 
into the AF-patients’ vascular risk factors.
Methods: Participants from a large tertiary hospital underwent outpa-
tient cardiac rhythm-monitoring after negative standard diagnostic evalu-
ation (i.e., 12-lead electrocardiogram and in-hospital telemetry). Primary 
outcome was the proportion of patients with newly detected AF.
Results: We examined 373 patients [age: 67.8±11.6 years; women: 
166(44.5%); ischemic stroke: 278(74.5%)]. Median monitoring duration 
was 7 days (IQR 7-7), performed after a median of 36 days (IQR 27-47). 
AF was detected in 17(4.6%) patients, mostly (53%) on day-1. Within 3 
days 73% of AF patients were identified. First AF episodes were detected 
up to day-7, but median time to AF was 8 hours (IQR 1-81). A significant 
difference in cardiovascular risk factors [diabetes; hypertension; or age 
>65 years] existed between the AF and non-AF group, and 12(70.6%) AF 
patients had ⩾2 risk factors.
Conclusions: After ischemic stroke or TIA of undetermined cause, 7 
days of outpatient cardiac rhythm monitoring detected new AF in 4.6% of 
patients. Patients with AF had significantly more cardiovascular risk fac-
tors. About half of new AF episodes occurred during the first monitoring 
day, and about three quarters during the first 3 days.
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Cerebrovascular and Mortality Outcomes 
Following Left Atrial Appendage Occlusion 
in Patients with History of Non-Traumatic 
Intracerebral/Intraspinal Hemorrhage

EUGENE SCHARF*1, Ryan Coburn1, Michael Liu1,  
Ahmed Koriesh1, Han Wang2, Jonathan Graff-Radford1, 
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Background and aims: Patients with non-valvular atrial fibrillation and 
nontraumatic intracranial hemorrhage represent a clinical dilemma for 
optimal anti-thrombotic selection due to elevated risks of bleeding and 
thromboembolism. In this setting, left atrial appendage occlusion (LAAO) 
has been used as a therapeutic option for ischemic stroke risk reduction. 
The current study aims to describe cerebrovascular outcomes of this 
selected cohort.
Methods: Retrospective review of all cases undergoing LAAO between 
1/2015 and 4/2022 completed at a large multi-site academic medical 
center. Detailed medical records were reviewed for all patients and 
numerous clinical variables were ascertained for descriptive analysis. The 

Conclusions: Overall, baseline neuroimaging shows a greater-than-
expected burden for age of CMB and WMH in the context of previous 
cardiac surgery. Baseline cognitive performance was worse and burden of 
neuroimaging findings was higher in those with great-complexity ACHD. 
Improved cognitive performance across both subgroups and batteries 
suggests a practice effect. Repeat neuroimaging at Year 3 will assess for 
incident findings and cognitive performance will be reassessed annually.
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ATRIAL FIBRILLATION DETECTED 
WITH OUTPATIENT CARDIAC RHYTHM 
MONITORING IN PATIENTS WITH ISCHEMIC 
STROKE OR TIA OF UNDETERMINED CAUSE
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primary outcome was annualized ischemic stroke risk following LAAO. 
Secondary outcomes included recurrent intracranial hemorrhage and all-
cause mortality.
Results: Left atrial appendage occlusion was performed for neurological 
indications in 261/792 total cases. LAAO was performed for a history of 
non-traumatic intracranial/intraspinal hemorrhage in 103 patients and 
were included in this analysis. Baseline demographics are summarized in 
Table 1. Ischemic stroke after LAAO was observed in 8/103 cases at a 
mean 418 days for an annualized occurrence of 2.7%/yr. Recurrent intrac-
ranial hemorrhage was observed in 4/103 cases at a mean of 1571 days for 
an annualized recurrence of 1.3%/yr. Mortality was observed in 16/103 
cases at a mean of 912 days for an annualized mortality rate of 5.4%/yr. 
Cerebrovascular outcomes are described in Table 2.
Conclusions: Left atrial appendage occlusion demonstrated low rates of 
ischemic stroke during follow-up and should be considered for a large 
prospective study of ischemic stroke risk reduction.
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USE OF EXTERNAL AND/OR INSERTABLE 
CARDIAC MONITORS TO IDENTFY ATRIAL 
FIBRILLATION POST-STROKE VARIES 
SIGNIFICANTLY AMONG ACADEMIC AND 
COMMUNITY HOSPITALS
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Background and aims: Previously, the DiVERT (SeconDary Stroke 
PreVEntion ThRough Pathway ManagemenT) study showed significant 
heterogeneity in adjudication of stroke subtype (cryptogenic, large-artery 
or small-vessel) among community hospitals (CoH) and academic centers 
(AcC). Understanding of post-stroke cardiac monitoring selection may 
encourage restructuring of post-stroke workflow protocols and improve 
AF detection.
Methods: DiVERT characterized cardiac monitoring practices post-
stroke at CoH and AcC by assessments of care pathways, stakeholder 
interviews and review of patient-level data from electronic medical 
records. Subgroup analysis was pursued to compare use of external (EXT) 
and/or insertable cardiac monitors (ICM) among 7,632 stroke patients at 
12 sites between 2017 and 2019.
Results: CoH diagnosed cryptogenic stroke (93.2%) more often than 
large-artery (5.4%) or small-vessel (1.4%) stroke and ordered EXT in 
1.7%, 1.5% and 1.0% of those patients respectively, and ICM in 4.0%, 1.5% 
and 2.0%, respectively. Meanwhile, AcC diagnosed stroke subtypes evenly 
(32.1%, 37.0%, and 29.9%) and ordered EXT in 60.3%, 69.9% and 65.7%, 
and ICM in 21.8%, 5.1% and 4.8%. All comparisons of monitoring use 
between AcC and CoH had statistically significant differences for each 
stroke subtype, except for ICM use in small-vessel stroke.
Conclusions: CoH diagnose more cryptogenic stroke but order fewer 
EXT and ICM than AcC. AcC diagnose more large-artery stroke and 
order more EXT and ICM in these patients. Significant variability exists in 
presumed stroke etiology between hospitals. Standardized, protocolized 
monitoring strategies that align with guidelines may reduce this 
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heterogeneity to prevent recurrent stroke. Such workflow discrepancies 
will be addressed in DiVERT Phase II.
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Dementia risk in patients with atrial fibrillation 
receiving oral anticoagulants: A study from 
Taiwan’s National Health Insurance Research 
Database
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Background and aims: Previous studies have revealed that patients 
with atrial fibrillation (AF) have up to 44% increased risk of dementia. 
Oral anticoagulants (OACs) decreased the risk of dementia by 30-40%. 
Whether the effect of dementia risk reduction is equal among OACs 
remains equivocal.
We aimed to investigate the dementia risk in AF patients using different 
OACs.
Methods: Data were retrieved from Taiwan’s National Health Insurance 
Research Database. From 2010 to 2019, new users of OACs with AF 
were identified.
Crude hazard ratios and adjusted hazard ratios of total dementia (TD), 
degenerative dementia (DD) and vascular dementia (VaD) were calcu-
lated. Three different models were applied for comparison.
Results: A total of 354,277 patients with AF were retrieved and 63,948 
patients were included in the analysis (Figure 1). Table 1 listed their base-
line characteristics. During the follow-up period, 1,615 (2.41%) patients 
were diagnosed as with dementia. Among them, 1,292 (1.93%) had DD 
and 464 (0.69%) had VaD.
Table 2 shows the crude hazard ratios and adjusted hazard ratios of each 
model.
Conclusions: The risk of dementia was generally lower in AF patients 
taking direct oral anticoagulants (DOACs). The benefit mainly came from 
the reduction of VaD risk. For individual DOACs, edoxaban had a lower 
risk of TD compared with warfarin.

Disclosure of interest: Yes

Table 1. Baseline characteristics of study population. Continuous 
variables are presented as mean(SD). 

Table 2. Risk of dementia comparing users of different OACs among 
patients with AF.
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Background and aims: There are currently no biomarkers used to 
select cryptogenic stroke (CS) patients for monitoring with insertable 
cardiac monitors (ICMs), the most effective tool for diagnosing atrial 
fibrillation (AF) in CS. The purpose of this study was to assess clinically 
available biomarkers as predictors of AF.
Methods: Eligible CS and cryptogenic transient ischemic attack (TIA) 
patients underwent 12-month monitoring with ICMs, clinical follow-up, 
and biomarker sampling. Levels of cardiac and thromboembolic biomark-
ers, taken within 14 days from symptom onset, were compared between 
patients diagnosed with AF (n=74) during monitoring and those without 
AF (n=185). Receiver operating characteristic (ROC) curves were cre-
ated. Biomarkers reaching area under ROC curve (AUC) ⩾ 0.7 were 
dichotomized by finding optimal cut-off values and used in logistic regres-
sion establishing their predictive value for increased risk of AF in unad-
justed and adjusted models.
Results: B-type natriuretic peptide (BNP), N-terminal pro-brain natriu-
retic peptide (NT-proBNP), creatine kinase, D-dimer, high-sensitivity car-
diac Troponin I and T were significantly higher in the AF than non-AF 
group. BNP and NT-proBNP reached predefined AUC level, 0.755 and 
0.725 respectively. Optimal cut-off values were 33.5 ng/L for BNP, and 87 
ng/L for NT-proBNP. Regression analysis showed that NT-proBNP was 
predictor of AF in both unadjusted, odds ratio (OR) 7.72 (95% confidence 
interval [CI] 3.16–18.87), and age and sex adjusted models, OR 4.82 (95% 
CI 1.79–12.96).
Conclusions: Several clinically established biomarkers were associated 
with AF. NT-proBNP performed best as AF predictor and could be used 
for selecting patients for monitoring with ICMs.
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Estimated vs. measured creatine clearance 
to predict the plasma levels of direct oral 
anticoagulants after stroke
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Background and aims: Doses of direct oral anticoagulants (DOAC) 
should be adjusted to the renal function reflected by the creatinine clear-
ance (CrCl). In most previous clinical trials, the Cockcroft-Gault formula 
was used to estimate the CrCl (eCrCl). It is unclear, whether CrCl meas-
ured from the 24-h urine collection (mCrCl) better reflects the renal 
function and therefore predicts the DOAC plasma concentration more 
reliably.
Methods: Cardioembolic stroke patients with AF on treatment with 
DOAC were enrolled. eCrCl was estimated using the Cockcroft-Gault 
formula. In addition, mCrCl was measured by 24-hour urine collection. 
The plasma trough levels of DOAC were measured 12±1 hours (for 
apixaban and dabigatran) or 24±1 hours (for edoxaban and rivaroxaban) 
after DOAC-intake. Correlations between plasma levels of DOAC and 
CrCl were assessed using the Pearson correlation test.
Results: Data were available in 224 patients. In all 224 patients, both the 
eCrCl and the mCrCl significantly correlated with trough DOAC levels 
(eCrCl: correlation coefficient -0.303, P<0.001; mCrCl: correlation coef-
ficient -0.294, P<0.001). In the subgroup of patients with eCrCl ⩾ 90 ml/
min, only mCrCl significantly correlated with tough DOAC levels (corre-
lation coefficient -0.298, P=0.032).
Conclusions: For the majority of patients with cardioembolic stroke, 
the estimated CrCl was equally reliable for the prediction of DOAC 
plasma levels compared to the measured CrCl-values based on 24-h- 
urine collection. In patients with estimated CrCl ⩾ 90 ml/min, the meas-
ured CrCl from the 24-hour urine collection might be superior.
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Biomarkers Predictive of Atrial Fibrillation in 
Patients with Cryptogenic Stroke. Insights from 
The NOR-FIB Study
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Background and aims: Prehospital stroke scales have shown to reduce 
onset-to-treatment times in patients with large vessel occlusion (LVO). 
However, patients with severe intracerebral hemorrhage (ICH) are usually 
classified as LVO. Blood pressure evaluation in the Madrid-DIRECT scale 
has shown to reduce false positives due to ICH. We aimed to assess the 
influence of Madrid-DIRECT triage in the outcomes of patients with ICH.
Methods: Post-hoc analysis of the Madrid-DIRECT study, including ICH 
patients. We compared demographic characteristics, stroke severity (ini-
tial NIHSS) and proportion of favourable outcomes (modified Rankin 
Scale <=3) at 3 months and at 1 year between Mothership –direct trans-
fer to thrombectomy hospital (TH)– and Madrid-DIRECT cohorts (direct 
transfer to TH for score >=2, or to non-TH for <2). The subset of 
patients with severe ICH (NIHSS>=10) was analysed.
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Impacts of cerebral Small Vessel Disease on 
the Features of Hematoma and Hematoma 
Expansion in Intracerebral Haemorrhage
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Background and aims: Several early noncontrast CT (NCCT) signs of 
the shape or density of intracerebral hemorrhage (ICH) can predict 
hematoma expansion (HE). We aim to We aim to investigate whether the 
severity of small vessel disease (SVD) is associated with early NCCT signs 
and risk of HE.
Methods: We analyzed all patients with spontaneous, supratentorial 
ICH between 2016-2020 from a comprehensive stroke center. Early 
NCCT signs were classified into shape or density signs. HE was defined as 
an increase in hematoma volume ⩾6 ml or 33% from baseline. The sever-
ity of SVD was evaluated by CT-based (3-point) and MRI-based (4-point) 
SVD scores. The associations between SVD score and hematoma volume, 
NCCT signs and HE were examined.
Results: A total of 509 patients (median 64 years; female 38%) were 
included, and 328 had MRI available. Higher SVD scores, especially MRI-
SVD scores, were associated with smaller ICH volumes, fewer shape or 
density signs (Figure 1). Overall, 22% of the patients had HE. A higher 
MRI-SVD score was inversely associated with HE (adjusted odds ratio 
0.71, 95% CI 0.53 – 0.96). In the subgroup analysis, the effect was mainly 
seen in the patients who were younger (< 65 years), male, had deep 
hemorrhage, or did not meet the cerebral amyloid angiopathy diagnosis 
(Figure 2).
Conclusions: In spontaneous ICH patients, more severe SVD was asso-
ciated with lower hematoma volume, fewer NCCT signs and lower risks 
of HE. Different underlying SVD pathologies may have distinct impacts on 
the ICH outcomes.

Figure 1.

Figure 2.
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CORTICAL MICROINFARCTS AND AMYLOID 
DEPOSITION IN PRIMARY INTRACEREBRAL 
HEMORRHAGES: A PIB-PET STUDY
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Background and aims: Primary intracerebral hemorrhages (ICHs) are 
mainly caused by small vessel disease (SVD) including hypertension (HTN) 
or cerebral amyloid angiopathy (CAA). Cortical microinfarct (CMI) is a 
recently identified SVD marker, and we aimed to analyze whether CMIs 
are associated with CAA and predict worse cognitive outcome independ-
ent of amyloid deposition.
Methods: 133 primary ICH survivors were recruited for brain MRI and 
PiB-PET scans. CAA was diagnosed using Boston Criteria 2.0. Neuro-
imaging markers including CMIs were evaluated according to established 
criteria. PiB-PET data were expressed as the global standardized uptake 
value ratios (SUVRs) using cerebellar cortex as reference. The cognition 
was followed up using MMSE and CDR in 64 patients with a median of 3.5 
years (IQR 2.0-6.2).
Results: 35 CAA and 92 non-CAA ICHs were included. Compared to 
patients without CMI, patients with CMI (n=48) had a higher prevalence 
of CAA-ICH (41.7% vs. 19.0%, P=0.008) and PiB SUVR (1.13 vs. 1.06, 
P=0.020). Presence of CMI was independently associated with CAA-ICH 
(OR 3.85, P=0.014). Patients with CMI had worse cognitive outcome 
(dementia conversion or MMSE decline ⩾ 2, HR 2.43, P=0.049), inde-
pendent of PiB SUVR and other imaging markers. In mixed-ICH with both 
lobar and deep bleeds (n=69), presence of CMI (P=0.015) and number 
CMIs (β=0.0385, P=0.001) were both associated with higher PiB SUVR.
Conclusions: In primary ICH, CMI is a potential marker for underlying 
CAA and an independent predictor for worse cognitive outcome. For 
mixed-ICH with undetermined SVDs, CMI may have value in identifying 
concomitant CAA.
Disclosure of interest: No

Results: Of 541 Stroke Code patients, 73 (13.5%) had an ICH, 50 of 
them (68%) severe. Baseline characteristics were similar in both cohorts. 
In the Mothership cohort, all 23 patients with severe ICH were directly 
transferred to TH. In the Madrid-DIRECT cohort, 16 out of 27 (59%) 
patients with severe ICH scored >=2 and were directly transferred to 
TH. We found no significant differences in the proportion of favourable 
outcomes at 3 months between mothership and Madrid-DIRECT cohorts 
(32.3% vs 38.1%) nor among patients with severe ICH (21.7% vs 22.2%), 
neither at 1 year.
Conclusions: Madrid-DIRECT scale allows to rule out a significant pro-
portion of patients with severe ICH and does not seem to compromise 
their outcomes in our Network.
Disclosure of interest: No
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MRI-defined cerebral small vessel disease markers 
for risk assessment of recurrent intracerebral 
haemorrhage

Simon Fandler-Höfler*1,2, Lena Obergottsberger1,  
Gareth Ambler3, Sebastian Eppinger1,4, Gerit Wünsch5, 
Markus Kneihsl1,4, David Seiffge2,6, Gargi Banerjee2,  
Duncan Wilson2, Philip Nash2, Rolf Jäger7, Christian Enzinger1, 
David Werring2, Thomas Gattringer1,4

1Medical University of Graz, Department of Neurology, Graz, Austria, 2UCL 
Queen Square Institute of Neurology, Stroke Research Centre, Department of 
Brain Repair & Rehabilitation, London, United Kingdom, 3University College 
London, Department of Statistical Science, London, United Kingdom, 
4Medical University of Graz, Division of Neuroradiology, Vascular and 
Interventional Radiology, Department of Radiology, Graz, Austria, 5Medical 
University of Graz, Institute for Medical Informatics, Statistics and 
Documentation, Graz, Austria, 6University Hospital Bern, Inselspital, 
Department of Neurology, Bern, Switzerland, 7UCL Queen Square Institute of 
Neurology, Neuroradiological Academic Unit, Department of Brain Repair & 
Rehabilitation, London, United Kingdom

Background and aims: Assessing the risk of recurrent intracerebral 
haemorrhage (ICH) is of high clinical importance. MRI-based cerebral 
small vessel disease (SVD) markers may help establish ICH aetiology and 
recurrence risk.
Methods: We investigated the risk of recurrent ICH in a large cohort of 
consecutive ICH survivors with available MRI at baseline. Patients with 
macrovascular, structural or other identified causes of ICH other than 
SVD were excluded. ICH aetiology was defined as cerebral amyloid angi-
opathy (CAA), arteriolosclerosis, mixed SVD and cryptogenic (i.e., no 
MRI markers of SVD). Recurrent ICH was determined using electronic 
health records and confirmed by neuroimaging.
Results: Of 443 patients with ICH (mean age 67±13 years, 41% female), 
ICH aetiology was mixed SVD in 36.7%, arteriolosclerosis in 23.6%, CAA 
in 23.0%, and cryptogenic in 16.7%. During a mean follow-up period of 
6.5±4.2 years (2682 patient-years), recurrent ICH occurred in 59 indi-
vidual patients (13.3%). The highest recurrence rate per 100 person-years 
was found in patients with CAA (8.5; 95% CI, 6.1-11.7), followed by 
mixed SVD (1.8; 95% CI, 1.1-2.9) and arteriolosclerosis (0.6; 95% CI, 0.3-
1.5). No recurrent ICH occurred in patients with cryptogenic ICH during 
510 person-years follow-up (97.5% CI, 0-0.7); this finding was confirmed 
in an independent cohort (CROMIS-2 ICH, n=216) in which there was 
also no recurrent ICH in patients with cryptogenic ICH.
Conclusions: MRI-based aetiological subtypes are helpful in determining 
the recurrence risk of ICH; while the highest recurrence risk was found 
in CAA, recurrence risk was low for arteriolosclerosis, and negligible for 
cryptogenic ICH.
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Background and aims: Hypertension is a high risk for spontaneous 
intracerebral hemorrhage (SICH). Although untreated hypertension 
(UHT) before SICH is often observed, its prevalence and clinical impact 
remain unclear.
Methods: This is a multicenter prospective registry of acute SICH to 
study blood pressure (BP) management before SICH and its relation to 
the outcome, using a patient questionnaire from August 2019 to June 
2022 in 6 stroke centers in Tochigi, Japan.
Results: 366 patients were included. The mean age was 68.5 years, 
60.6% were male, and 20.7% used antithrombotic medication before 
SICH. Pre-existing hypertension was found in 78.1%, of which 51.6% 
had UHT. We classified by age (<55, 55-64, 65-74, and ⩾75 years), and 
the proportion of patients with pre-existing hypertension was high 
(73.9%, 84.2%, 75.8%, and 78.6%) in all ages. UHT was more common 
in younger patients (79.7%, 60.5%, 52.6%, and 30.2%, P<0.0001). In 
patients, who had been receiving anti-hypertensive medication, the 
achievement rate of recommended BP of <130/80 mmHg (cerebrovas-
cular disease, coronary artery disease, diabetes, and antithrombotic 
use) were 0%, 14.3%, 16.7%, and 28.2%, respectively. The achievement 
rate of the recommended BP of <140/90 mmHg was 0%, 28.6%, 28.6%, 
and 52.6%. In-hospital mortality was higher in younger patients 
(age<65) with UHT than non-UHT (8.0% vs. 2.3%, P=0.2) but not in 
elderly patients (2.4% vs. 5.6%, P=0.27).
Conclusions: Among patients with SICH, UHT was much higher in 
younger patients and may be associated with in-hospital mortality. The 
achievement of BP control before SICH was quite low in all ages.
Disclosure of interest: No
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DIURNAL VARIABILITY OF PERIHEMATOMAL 
EDEMA IN PATIENTS WITH SPONTANEOUS 
INTRACEREBRAL HEMORRHAGE

Anusha Nallaparaju1, Vasileios-Arsenios Lioutas*1,  
Magdy Selim1

1Beth Israel Deaconess Medical Center, Stroke Division, Neurology 
Department, Boston, United States

Background and aims: Diurnal variations in the incidence of intracere-
bral hemorrhage (ICH), hematoma expansion, and blood-brain-barrier 
transport system have been reported. We aimed to examine whether peri-
hematomal edema (PHE) and its expansion also exhibit diurnal variability.
Methods: We conducted a secondary analysis of the patient data set 
from the i-DEF (Deferoxamine in intracerebral hemorrhage) trial. 293 
patients with spontaneous ICH were categorized into two groups based 
on the time of onset of symptoms—Day (from 0800 to 2000) and night 
(from 2000 to 0800 h). Various imaging measures of PHE (absolute PHE, 
relative PHE, Edema expansion distance (EED) and rate of PHE growth) 
on the baseline and repeat CT scans at 72-96h were pooled and 
analyzed.
Results: ICH onset occurred during the day period in 188 patients vs. 
105 during the night period. No significant differences were observed in 
baseline absolute PHE volume (15.34 vs. 14.94 ml p=0.75), relative PHE 
volume (1.14 vs. 1.22 ml; p=0.78), Edema extension distance (EED (0.44 
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IMPACT OF PREHOSPITAL STROKE TRIAGE 
IMPLEMENTATION ON PATIENTS WITH 
INTRACEREBRAL HAEMORRHAGE

Tove Almqvist*1,2,3, Anna Falk Delagado1,4, Christina 
Sjöstrand1,2,3, Niaz Ahmed1,2, Annika Berglund1,2, Michael 
Mazya1,2

1Karolinska Institute, Department of Clinical Neuroscience, Stockholm, 
Sweden, 2Karolinska University Hospital, Department of Neurology, 
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Stockholm, Sweden, 4Karolinska University Hospital, Department of 
Neuroradiology, Stockholm, Sweden

Background and aims: Little is known about how prehospital triage 
using large vessel occlusion (LVO) stroke prediction scales affects patients 
with intracerebral haemorrhage (ICH). We aimed to investigate whether 
the Stockholm Stroke Triage System (SSTS) implemented in 2017, has 
affected timing and outcomes of acute ICH neurosurgery, and to assess 
system triage accuracy for ICH with a neurosurgical indication or LVO 
thrombectomy.
Methods: In the Stockholm Region, we compared surgical timing, func-
tional outcome and death at 3 months, in patients transported by code-
stroke ground ambulance who had ICH neurosurgery, 2 years before 
versus 2 years after SSTS implementation. We also calculated triage 
precision metrics for treatment with either ICH neurosurgery or 
thrombectomy.
Results: A total of 36 patients undergoing ICH neurosurgery were 
included before SSTS implementation and 30 after. No significant differ-
ence was found in timing of neurosurgery (median 7.5 (4.9-20.7) vs 9.1 
(6.1-12.5) hours after onset), distribution of functional outcomes (median 
4 vs 4), and death at 3 months (3/29 (9%) vs 5/35 (17%) before vs after 
implementation respectively. The SSTS routed a larger proportion of 
patients subsequently undergoing ICH neurosurgery directly to the com-
prehensive stroke centre: 13/36 (36%) before vs 18/30 (60%) after imple-
mentation. Overall system triage accuracy for ICH neurosurgery or 
thrombectomy was high at 90%, with 92% specificity and 65% sensitivity.
Conclusions: The SSTS, initially designed for prehospital LVO stroke 
triage, routed more patients with neurosurgical indication for ICH directly 
to the comprehensive stroke centre. This did not significantly affect surgi-
cal timing or outcomes.
Disclosure of interest: No
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Impact of untreated hypertension in acute 
spontaneous intracerebral hemorrhage:  
a multicenter prospective study
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Prediction of functional outcome in patients with 
intracerebral hemorrhage: a comparison of five 
prognostic scales

Anna Ramos Pachon*1,2, Marina Guasch Jiménez1,  
Natalia Pérez de la Ossa2, Laura Dorado2, Meritxell Gomis2, 
Alejandro Bustamante2, Maria Hernandez Perez2,  
Marina Martinez Sanchez2, Luis Prats-Sánchez1,  
Alejandro Martinez Domeño1, Álvaro Lambea-Gil1,  
Garbiñe Ezcurra-Díaz1, Pol Camps Renom1,  
Joan Marti-Fabregas1, Monica Millan2

1Hospital de la Santa Creu i Sant Pau, Stroke Unit, Barcelona, Spain, 2Hospital 
Germans Trias i Pujol, Stroke Unit, Badalona, Spain

Background and aims: Several prognostic scores have been designed 
to predict mortality in patients with intracerebral hemorrhage (ICH). 
However, the reliability of these scores to predict functional outcome in 
maximally treated patients with ICH is not well-stablished. We aimed to 
assess the ability to predict functional outcome of the five more com-
monly used ICH prognostic scales.
Methods: Prospective observational study including all consecutive 
functionally independent (modified Rankin Scale, mRS⩽3) patients with 
spontaneous ICH admitted within the first 24h from symptom-onset at 
a Comprehensive Stroke Centre (March 2020 - April 2022). Original 
ICH score (oICH), modified ICH score (mICH), ICH grading score 
(ICH-GS), max-ICH score and FUNC score were calculated at admis-
sion. Primary outcome was area under the receiver operating charac-
teristic curve (AUC) for good functional outcome, defined as mRS⩽3 
at 90 days.
Results: We included 250 patients: age 70.5 (SD 14.2) years, 87 (34.8%) 
women, median NIHSS 15 (IQR, 6 – 22) and median ICH volume 19 (IQR, 
6.8 – 50.5) ml. Withdrawal of care within the first 24h was applied to 32 
(12.8%) patients. Prognostic performance of all scores for good functional 
outcome showed an AUC range of 0.700 – 0.857. Max-ICH score had 
significant better prognostic performance than all other prognostic scales 
(Figure 1).
Conclusions: Direct comparison between five ICH prognostic scales 
showed that max-ICH score had the best accuracy to predict functional 
outcome in patients with ICH.

vs. 0.44cm; p=0.86) between the two groups. Similarly, the changes in 
absolute PHE (7.78 vs 8.45 ml p=0.59), relative PHE (0.77 vs 0.83 ml 
p=0.17), EED (0.20 vs. 0.22 cm; p=0.24), and rate of PHE growth (0.095 
ml vs 0.11 ml 0.44) after 72-96h did not differ between the two groups.
Conclusions: We found no evidence for a diurnal variability in various 
measures of PHE and its progression in this cohort of patients with spon-
taneous ICH.
Disclosure of interest: No

INTRACEREBRAL HAEMORRHAGE

647

INTEGRATED MASS CYTOMETRY 
ACCURATELY PREDICTS HEMORRHAGIC 
TRANSFORMATION IN ACUTE ISCHAEMIC 
STROKE PATIENTS TREATED WITH 
ENDOVASCULAR THERAPY

Amy Tsai*1, Julien Hedou1, Jakob Einhaus1, Dorien Feyaerts1, 
Benjamin Maïer2, Jean Philippe Desilles2, Benoit Ho Tin Hoe3, 
Pierre Seners4, Brice Gaudilliere1, Jean Marc Olivot5,  
Mikael Mazighi2
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Rothschild, Neurology, Paris, France, 3Inserm U1148, Neurology, Paris, France, 
4Stanford University, Neurology, Stanford, United States, 5Hospital Center 
University De Toulouse, Neurology, Toulouse, France

Background and aims: Hemorrhagic transformation (HT) is a major 
modifiable predictor of poor outcome after the endovascular treatment 
(EVT) of acute ischemic stroke (AIS). Inflammatory processes resulting in 
persistent microcirculation thrombosis and blood-brain-barrier leakage 
are critical to HT pathogenesis. We aim to characterize the dynamic 
changes of single-cell immune responses associated with HT after EVT.
Methods: Twenty patients were enrolled in a single-center prospective 
study. Arterial and venous whole blood samples were collected before 
and after EVT (figure). High-dimensional mass cytometry immunoassay 
assessed the frequency and intracellular signaling responses of major 
immune cell subsets. Multivariate predictive modeling of HT was per-
formed using sparse machine learning algorithm (STABL) and predictive 
performance evaluated with cross-validation (Figure 1)
Results: One multivariate model integrating single-cell data from sample 
collected before EVT accurately classified the 10 patients who developed 
HT (AUC of 0.92 and p=0.0017). mTOR signaling pathway involving prpS6 
in Th1 CD4+T cells and neutrophils, was markedly increased in patients 
who developed HT.
Conclusions: The single cell analysis of immune signaling responses 
assessed in pre-EVT peripheral blood sample revealed a systemic immune 
signature predictive of HT. This promising patented approach will be 
developed to identify predictive biomarkers and therapeutic targets to 
improve clinical response to endovascular reperfusion.

Disclosure of interest: No

Figure 1.
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HC-ICH score: a new tool to predict mortality 
after spontaneous intracerebral haemorrhage
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Interventional Neuroradiology Unit, Madrid, Spain

Background and aims: The ICH score is a simple and widely used tool 
for the prediction of mortality associated with spontaneous intracerebral 
haemorrhage (ICH). However, its predictive ability is suboptimal.
The aim of the study is to develop a new predictive score and compare it 
with the ICH score.
Methods: All patients with ICH admitted to two stroke units in the 
Community of Madrid between January 2020 and September 2022 were 
reviewed. The endpoint was 30-day mortality rate.
Independent predictors of 30-day mortality were identified by logistic regres-
sion. A risk stratification score (HC-ICH score) was developed with weight-
ing of independent predictors according to their degree of association.
Results: 213 patients were analyzed with an overall 30-day mortality rate 
of 19.05%. Factors independently associated in multivariate analysis were 
age, clinical severity according to the National Institutes Health Stroke 
Scale, ICH volume weighted by location (lobar vs. basal ganglia), level of 
consciousness impairment and presence of hydrocephalus. The scale 
obtained has a range of scores between 0 and 9 points. Mortality at 30 
days was significantly associated with the score on the HC-ICH (p 
<0.001). The area under the curve of the HC-ICH score was 0.917 
(0.868-0.966), being significantly better (p=0.01) than the ICH score 
0.856 (0.801-0.911).
Conclusions: The HC-ICH score prediction of 30-day mortality rate 
was statistically superior to the ICH score.
Disclosure of interest: No
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LONG-TERM EFFECTS OF TRANEXAMIC 
ACID IN A MOUSE MODEL OF AMYLOID 
DISEASE: SETTING THE STAGE FOR A NOVEL 
TREATMENT APPROACH IN CEREBRAL 
AMYLOID ANGIOPATHY

Zikou Liu1, Fiona Mccutcheon1, Heidi Ho1, Joanne Chai1, 
Yunxin Xiao1, Isabel Tippett1, Charithani Keragala1,  
Geoffrey Cloud2, Robert Medcalf*1

1Monash University, Australian Centre for Blood Diseases, Melbourne, 
Australia, 2Monash University, Department of Neurosciences, Melbourne, 
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Background and aims: Amyloid, like fibrin, activates the fibrinolytic 
system. Plasmin has a role in amyloid removal. Since plasmin can promote 
intracerebral haemorrhage (ICH), tranexamic acid (TXA), which blocks 
plasminogen activation, may reduce ICH in patients with cerebral amyloid 
angiopathy (CAA). As TXA might inadvertently increase brain amyloid-
beta (Aβ), we investigated the biodistribution and long-term conse-
quences of TXA on brain Aβ levels, inflammation and neurological 
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PREDICTION OF FUNCTIONAL OUTCOME 
IN SUPRATENTORIAL INTRACEREBRAL 
HEMORRHAGE PATIENTS TREATED 
WITH STERETOTECTIC COMPUTED 
TOMOGRAPHIC-GUIDED ASPIRATION AND 
RECOMBINANT TISSUE PLASMINOGEN 
ACTIVATOR (R-TPA)

Khanh Thach*1, Tuyen Nguyen1, Yen Nguyen2, Lan Hoai2
1108 Military Central Hospital, Stroke Department, Hanoi, Viet Nam, 2108 
Military Central Hospital, Neurosurgery Department, Hanoi, Viet Nam

Background and aims: Minimally invasive surgery for ICH has shown a 
significantly improved functional outcome for selected ICH patients. This 
study aimed to evaluate the factors influencing the outcome of supraten-
torial ICH patients treated with stereotactic computed tomographic (CT) 
guided recombinant tissue plasminogen activator (r-TPA).
Methods: We retrospectively evaluated data from 80 consecutive 
supratentorial ICH patients between December 2017 and July 2020, ana-
lyzing their 180-day outcomes, and identifying clinical, radiological factors 
for good prognosis within 180 days.
Results: The mean age was 55.6 years (SD 11.4). The median pre-operation 
Glasgow Coma Scale (GCS) score was 9 (interquartile range - IQR 6-12). 
The mean final ICH volume was 26.5ml (SD 27.5), with ICH volume reduc-
tion by an average of 60.8%. Six months after the procedure, 40 patients 
(50%) had favorable outcomes (modified Rankin Scale [mRS]) score 0-3). In 
multivariate analysis, age (odds ratio [OR] = 0.939, 95% confidence interval 
(CI) = 0.894 – 0.986; p = 0.012), the GCS score before operation (OR = 
1.525, 95% CI = 1.008 – 2.309; p = 0.046) were the significant predictors of 
a favorable 180-day outcome. Receiver operating characteristic curve analy-
sis confirmed that the best cut-off point for predicting the good functional 
180-day outcome was a pre-operation GCS score of 9 [area under the 
curve: 0.721, 95% CI = 0.608 – 0.833, p = 0.001].
Conclusions: CT-guided thrombolysis and aspiration can be safe and 
effective in reducing ICH volume. A pre-operation GCS score of 9 was 
associated with improved long-term outcomes in young patients with 
supratentorial ICH.
Disclosure of interest: No

Figure 1. ROC curves for good functional outcome
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Conclusions: Our study shows that the greater is the severity of HS, 
higher is the occurrence of GBD/BT and more altered is the immune 
response. Furthermore, our GBD-MRI protocol suggests that it would be 
very useful to detect this process early and noninvasively in stroke patients.
Disclosure of interest: No
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Influence of bundled care treatment on 
functional outcome in patients with intracerebral 
haemorrhage
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Background and aims: The guideline-recommended treatment in 
patients with intracerebral haemorrhage compromises blood pressure-, 
temperature- and glucose management. The associations of such a “care 
bundle” consisting of early intensive blood pressure lowering, glycaemic 
control, treatment of pyrexia with clinical outcome is still elusive. The 
present study investigated whether achieving these parameters as care 
bundle over the first 72 hours may have beneficial associations with func-
tional outcome in patients with intracerebral haemorrhage (ICH).
Methods: We investigated bundled care treatment (BCT) consisting of 
systolic blood pressure (110-160mmHg)-, glucose (80-180mg/dl)- and 
temperature- (35.5-37.5°C) control in patients with primary spontaneous 
ICH. The primary endpoint was favourable functional outcome at 12 
months defined by modified Rankin Scale(mRS 0-3), secondary outcomes 
were defined as mortality at 12 months, occurrence of hematoma 
enlargement(HE) and oedema volume(PHE). Confounding was addressed 
by doubly-robust-methodology to calculate absolute treatment effects.
Results: After evaluation, 182 patients achieved all three BCT criteria 
and were compared to 499 controls (non-BCT). The adjusted absolute 
treatment effect of BCT to achieve the primary outcome was 9.3%, 
95%CI(1.7 to 16.9), p<0.001. Among secondary outcomes, mortality at 
12 months was reduced with a significant absolute treatment effect for 
BCT(-12.8%, 95%CI(-10.8% to -5.7%), p<0.001). No association for BCT 
with either hematoma expansion or peri-haemorrhagic oedema progres-
sion was observed. Significant BCT-drivers of this treatment effect were 
blood pressure control and treatment of pyrexia.
Conclusions: Strict adherence to this “care bundle” over the first 72 
hours in patients with ICH was significantly associated with improved 
functional outcome, strongly warranting prospective validation.
Disclosure of interest: No
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STATIN CONTINUATION AND OUTCOME IN 
PATIENTS WITH LOBAR INTRACEREBRAL 
HAEMORRHAGE. A RETROSPECTIVE COHORT 
STUDY
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Torres1, Tania Mederer Fernandez1, Luis Prats-Sánchez1
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function in APP/PS1 mice that overexpress Aβ and their wild-type 
littermates.
Methods: Mice (8-10 week old) were randomised to TXA (20 mg/mL) 
or placebo in drinking water for 2-weeks (biodistribution) or 6-months 
(neurological evaluation). TXA levels in plasma and various organs was 
determined by LCMS. Amidolytic assays were used for plasma fibrinolytic 
activity. Brain Aβ plaques were assessed by immunohistochemistry. 
Neurological tests included spatial memory (Y-Maze) and motor coordi-
nation (Parallel Rod floor). Proximity ligation-based immunoassays were 
used to quantitate 92 biomarkers of inflammation.
Results: Oral TXA effectively inhibited plasma fibrinolysis. TXA accumu-
lated in the kidney with 30-85% lower levels in the lung, liver and spleen. 
Brain TXA levels were ~70-fold lower. All cohorts showed a decrease in 
motor activities and novelty preference due to aging but no adverse effect 
by TXA. Brain Aβ levels remained unchanged. TXA altered plasma levels 
of two of the 92 biomarker tested (CCL20 decreased and EpCAM 
increased).
Conclusions: Long-term TXA treatment did not alter brain Aβ levels or 
influence neurological behaviour. Our safety study supports further evalu-
ation of TXA as a novel ICH prevention treatment in people with symp-
tomatic CAA.
Disclosure of interest: No
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BACTERIAL TRANSLOCATION AFTER 
HEMORRHAGIC STROKE. DETECTION BY 
MRI, EFFECT OF HEMATOMA SIZE AND ITS 
INFLAMMATORY CONSEQUENCES
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Madrid, Department Of Medicine, Microbiology Section, Madrid, Spain, 
3Research Institute Hospital 12 De Octubre, Neurology Section, Madrid, 
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Background and aims: Hemorrhagic Stroke (HS) is one of the most 
devastating types of Cerebrovascular Disease. One of the most frequent 
complications after stroke is the development of infections. In this setting, 
it has been demonstrated only in ischemic stroke, gut barrier damage 
(GBD), bacterial translocation (BT), alterations in the immune response, 
processes that favor the occurrence of infections. In addition, the use of 
imaging techniques would be very useful to early detect these processes. 
Therefore, we explored the effect of the hematoma size in GBD/BT, their 
inflammatory consequences and we have developed a new MRI-protocol 
to detect these processes.
Methods: In naïve and at 72h in sham/HS two-months old male Wistar-
rats, we determined the GBD by T1W-images enhanced with mannitol+ 
MnCl2 as contrast agents (CA), hematoma volume in T2W-images, BT by 
microbiological culture and different immune cell populations by flow 
cytometry.
Results: Our results showed that hematoma size determined the BT, by 
increasing this process from 62% of BT after moderate HS vs. 100% of BT 
after severe HS. Our GBD-MRI-protocol was able to detect CA extrava-
sation inside the peritoneal cavity in the same animals that underwent BT. 
In addition, GBD/BT after HS altered the T, B lymphocytes and neutro-
phils populations in different organs.
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Conclusions: In lobar ICH survivors, LDL-C<1.8mmol/L during  
follow-up was independently associated with an increased risk of ICH 
recurrence.
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DIETARY, CONVENTIONAL AND GENETIC 
RISK FACTORS OF PRIMARY INTRACEREBRAL 
HEMORRHAGE FROM NORTH-EAST INDIA: A 
CASE CONTROL STUDY
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Background and aims: A disproportionately high prevalence of 
Intracerebral Hemorrhage (ICH) is reported from the Northeastern part 
of India. Apart from conventional risk factors, interplay of diet, extremes 
of body mass index and genetic polymorphisms may be contributory.
This case-control study was conducted in Tezpur (Figure 1), a remote 
district in Northeastern India to evaluate: The dietary and conventional 
risk factors for ICH
The differential distribution of ApoE alleles in ICH
Methods: Consecutive consenting adult patients with first spontaneous 
ICH presenting to Baptist Christian Hospital, Tezpur along with age and 
gender matched controls from the community without ICH were enrolled 
between December 2016 and November 2019. Demographic and clinical 
data for both cohorts were assessed. (Figure 2)
Results: 220 patients with ICH and 220 age-matched healthy controls 
were enrolled. Mean ICH score was 1.28. Apart from higher frequency of 
hypertension (203 (92.3) vs 8 (3.6%), p<0.001), diabetes (12 (5.4) vs 2 
(0.9), p<0.001), there was increased consumption of alcohol (69 (31.4%) 
vs 30 (13.6), p<0.001), smoking (32 (16.8) vs 11 (5.0%), p <0.001) and 
tobacco (102 (46.4) vs 56 (25.5%), p <0.001) in ICH cases compared  
to controls. Dietary consumption differed significantly with lower  
calorie (953(719-1320) vs 1053(792-1359) p=0.042), higher sodium (414 

Background and aims: Statins prevent vascular events. However, they 
have antiplatelet, anticoagulant and fibrinolytic effects that may increase 
the risk of intracerebral haemorrhage (ICH) recurrence, especially in 
lobar ICH. This study investigated the prognostic impact of statin con-
tinuation after spontaneous lobar ICH.
Methods: Retrospective observational study on a prospective database. 
We included consecutive patients with lobar ICH (2013-2019) admitted to 
a comprehensive stroke centre. We excluded patients with functional 
dependence (mRS>2), secondary causes, and ICH score>3. Demographic, 
clinical and radiological variables were collected. Patients were compared 
according to whether they restarted statins at discharge or not.
We performed multivariable logistic regression and Cox regression analy-
ses, adjusting for variables described in previous bivariate models (p⩽0.05) 
and in the literature (age and major predictors of poor outcome). The 
primary outcome was recurrent ICH. Secondary outcomes included major 
adverse cardiovascular events (MACE), mortality and good functional 
prognosis (mRS 0-3), both assessed one year after discharge.
Results: Of 566 patients, 64 met the inclusion criteria [mean age 76 
years (SD:10.3); 56.3% female; median follow-up time 52 months (IQR:33-
70)]. Of these, 39% received statins at discharge. Statins were not associ-
ated with recurrent ICH (aHR: 2.27, 95%CI: 0.81-6.33), MACE (aHR: 
2.43, 95%CI: 0.95-6.20), good functional prognosis (aOR: 0.38, 95%CI: 
0.11-1.30), or mortality (aOR: 5.13, 95%CI: 0.57-46.29).
Conclusions: In our cohort, no differences in ICH recurrence, MACE, 
functional prognosis or mortality were observed between patients with 
spontaneous lobar haemorrhage according to statin use.
Disclosure of interest: No
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LOW LDL-C LEVELS AND THE RISK 
OF RECURRENT INTRACEREBRAL 
HAEMORRHAGE

Tsz Ching Lee*1, Chun Ho1, Wing Lam Megan Chiu1,  
Ching Ching Lam1, Kui Kai Lau1, Kay Cheong Teo1
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Background and aims: Recent studies have demonstrated that aggres-
sive low-density lipoprotein cholesterol (LDL-C) lowering did not signifi-
cantly increase the risk of intracerebral haemorrhage (ICH). However, 
these results were mainly based on patients without prior ICH. As ICH 
survivors are prone to recurrence, the safety of aggressive LDL-C lower-
ing post-ICH remains uncertain. We therefore aimed to study the asso-
ciation between LDL-C levels and risk of ICH recurrence.
Methods: We analysed follow-up data of consecutive ICH survivors 
from the University of Hong Kong’s prospective stroke registry that were 
admitted during January 2011 to March 2019. The mean follow-up LDL-C 
values was categorized as <1.8 and ⩾1.8mmol/L. The association 
between LDL-C levels and recurrent ICH was determined and adjusted 
for confounders including ICH location and blood pressure control using 
multivariate Cox regression.
Results: In 479 ICH survivors (mean age 65±14 years, mean follow-up 
LDL-C 2.7±0.7mmol/L, 11% with LDL-C<1.8mmol/L), 32 had ICH 
recurrence during a median follow-up of 34months (IQR 24-55). Among 
the 104/479 lobar ICH survivors, recurrent ICH risk was higher in those 
with mean follow-up LDL-C<1.8mmol/L (adjusted hazard ratio [AHR] 
4.31, 95% confidence interval [CI] 1.14-16.28). In contrast, patients 
with non-lobar ICH and mean follow-up LDL-C<1.8mmol/L were not 
at an increased risk of recurrence (AHR 2.09, 95%CI 0.37-11.79). Statin-
use was associated with a reduced ICH risk for non-lobar ICH (AHR 
0.10, 95%CI 0.02-0.49), but not for lobar ICH (AHR 0.42, 95% CI 
0.13-1.41).
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4.78; 95%CI 2.99-7.63) predicted delayed IVH. Both early and delayed IVH 
were associated with early neurological deterioration, death by day 7 and 
day 90, and poor outcome (mRS >3 at day 90 (all p<0.005).
Conclusions: Early and delayed IVH are associated with poor outcomes. 
Screening for delayed IVH may be useful and inform future clinical trials.
Disclosure of interest: No
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CONTRIBUTION OF DIRECT ORAL 
ANTICOAGULANTS TO THE INCIDENCE 
AND PROGNOSIS OF INTRACEREBRAL 
HEMORRHAGE: POPULATION-BASED DATA

Francesca Gabriele*1, Raffaele Ornello1, Francesco Conversi1, 
Davide Ciuffini1, Simona Sacco1

1Department of Biotechnological and Applied Clinical Sciences, University of 
L’Aquila- 67100-, L’Aquila, Italy

Background and aims: Direct oral anticoagulants (DOACs) are 
increasingly used as alternatives to vitamin K antagonists (VKAs). We 
aimed to investigate the role of this new class of drugs in the incidence 
and prognosis of spontaneous intracerebral hemorrhage (ICH).
Methods: All patients diagnosed with spontaneous ICH residing in the 
district of L’Aquila, Italy (298343 inhabitants), during 2011-2020 period, 
were prospectively included. We identified oral anticoagulant (OAC)-
related ICHs by the use of DOACs or VKAs (and INR >2). We focused 
on time trends in incidence and 30-day case-fatality rates (CFRs).
Results: We recorded 742 ICHs of whom 87 (11.7%) were OAC-
related, 33 (4.4%) with DOACs and 54 (7.3%) with VKAs respectively. 
The proportion of OAC-ICH over total ICHs increased from 5.3% in 
2011 to 21.0% in 2020 (p for trend=0.045), with a corresponding inci-
dence trend from 1.3 (95% confidence interval [CI] 0.4-3.4) to 4.4 (95% 
CI 2.3-7.5) cases per 100,000 person-years. The proportion of DOAC-
related ICH over OAC-ICH increased from 0% to 84.6% (p for 
trend<0.001). Thirty-day CFR for OAC-ICH increased from 25.0% (95% 
CI 0.6-80.6) to 61.5% (95% CI 31.6-86.1); however, the trend was not 
significant (p=0.661).
Conclusions: We observed an increasing incidence OAC-related ICH 
that may depend on the wider adoption of DOACs. The increased inci-
dence was paralleled by a non-significant trend of increased short-term 
case-fatality that deserves further exploration.
Disclosure of interest: No
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Beneficial effects of melatonin administration on 
post-stoke delirium in patients with intracerebral 
hemorrhage

Vasileios Siokas1,2, Sara Roesch1, Maria-Ioanna Stefanou1, 
Rebecca Buesink1, Sven Poli1, Efthymios Dardiotis2,  
Ulf Ziemann1, Katharina Feil1, Annerose Mengel*1
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Background and aims: Post-stroke delirium (PSD) after intracerebral 
hemorrhage (ICH) is considered to be even more detrimental compared 
to that after ischemic stroke. Treatment options for post-ICH PSD remain 
limited. This study aimed at investigating to what extent prophylactic mela-
tonin administration may have beneficial effects on post-ICH PSD.

(170-821) vs 219 (89-808), p=0.012) and higher salted tea (80 (36.4) vs 47 
(21.4), p=0.001) intake in ICH cases. ApoE polymorphisms did not differ 
between the two groups.
Conclusions: In this study, apart from conventional risk factors, dietary 
peculiarities may be contributory to high ICH in this region.
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Predictors and effects of early and delayed 
intraventricular haemorrhage: data from the 
RIGHT-2 Trial and TICH-2 trial
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Background and aims: Early delayed and intraventricular haemorrhage 
(IVH) complicate acute intracerebral haemorrhage (ICH) and with devel-
oping treatments, there is a need to determine predictors and prognostic 
effects. We assessed these associations using data from the Rapid 
Intervention with Glyceryl Trinitrate in Hypertensive stroke Trial (RIGHT-
2) and Tranexamic acid for hyperacute intracerebral haemorrhage (TICH-
2) trial.
Methods: 1233 participants from the sham/control arms of RIGHT-2 and 
TICH-2 were included. Expert neuroradiologists adjudicated CT’s for 
ICH features blinded to clinical data. Early IVH was defined as being pre-
sent on baseline CT whilst delayed IVH was defined as new IVH on 24 
hour CT. Logistic regression was performed to assess the effects of early 
and delayed IVH on early neurological deterioration, death at day 7 and 
day 90 and modified Rankin scale (mRS) at day 90.
Results: 485 participants had IVH: 31.2% with early IVH and 8.1% with 
delayed IVH. Predictors of early IVH included age (adjusted odds ratio 
aOR 1.02; 95%CI 1.01-1.03), ICH volume (aOR 1.02; 95%CI 1.01-1.03), 
systolic blood pressure (aOR 1.007; 95%CI 1.002-1.014) and deep 
supratentorial location (aOR 2.41; 95%CI 1.72-3.39). Only baseline ICH 
volume (aOR 1.02; 95%CI 1.01-1.03) and haematoma expansion (aOR 
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Background and aims: Cerebellar intracerebral haemorrhage (ICH) 
has a poor short-term prognosis, but data on long-term case-fatality and 
risk of recurrent vascular events are sparse. We aimed to assess the long-
term case-fatality and recurrence rates of vascular events after a first 
spontaneous cerebellar ICH.
Methods: In this international cohort study, we included patients aged 
⩾18 years from 10 hospitals with a first spontaneous cerebellar ICH who 
were alive upon discharge. Data on long-term case-fatality and recurrence 
of vascular events were collected for survival analysis.
Results: We included 409 patients (mean age [SD]; 72 [13] years, 49% 
female). The median survival was 67 months (total range: 0.1-260 
months), with a cumulative survival of 34% at ten-year follow-up (figure 
1). A total of 92 vascular events occurred in 78 patients: thirty-one (8.9%) 
patients had a recurrent ICH (supra- or infratentorial), 39 (11%) an 
ischaemic stroke, 13 (3.7%) a myocardial infarction, and 5 (1.8%) under-
went major vascular surgery. The median time to a first vascular event 
during follow-up was 27 months (ranged 0.4-176 months), with a cumula-
tive hazard of 0.47 at ten-years (figure 2).
Conclusions: The long-term prognosis of patients who survive a first 
spontaneous cerebellar ICH is poor, with comparable survival rates and 
risks of recurrent vascular events to patients who survive a first supraten-
torial ICH. Further identification of patients at high risk of a vascular 
event following the initial cerebellar ICH is needed, and inclusion of 
patients with cerebellar ICH in randomized trials on secondary preven-
tion following ICH is warranted.

Disclosure of interest: No

Methods: We performed a mono-centric, non-randomized, non-blinded, 
prospective cohort study, including 339 consecutive ICH patients admit-
ted to the Stroke Unit (SU) from December 2015 to December 2020. 
The cohort consisted of 220 ICH patients who underwent standard care 
(defined as the control group) and 119 ICH patients who additionally 
received prophylactic melatonin (2 mg per day at night) within 24 h of 
ICH onset until the discharge from the SU. The primary endpoint was 
post-ICH PSD prevalence. The secondary endpoints were: (i) PSD dura-
tion and (ii) the duration of SU stay.
Results: Administration of melatonin was associated with shorter SU 
stay duration, and shorter PSD duration in post-ICH PSD patients with 
minor stroke (defined as National Institutes of Health Stroke Scale ⩽4)
Conclusions: This study provides preliminary evidence that melatonin 
improves course and prognosis of post-ICH PSD, especially in patients 
with minor hemorrhagic stroke.
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LONG-TERM CASE-FATALITY AND 
RECURRENCE RATE OF VASCULAR EVENTS 
IN PATIENTS WITH SPONTANEOUS 
CEREBELLAR INTRACEREBRAL 
HAEMORRHAGE: DATA FROM AN 
INTERNATIONAL COLLABORATION
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treated
n=119

Control
n=220

P-value

Age 76.00 (18.00) 74.00 (21.00) 0.059
Female 51 (42.9) 102 (46.4) 0.536*
NIHSS oa median (IQR) 5.00 (8.0) 9.00 (11.00) <0.001^
ICH-score median (IQR) 1.00 (2.00) 2.00 (1.00) 0.003^
mRS oa median (IQR) 0.00 (1.00) 1.00 (2.00) 0.128^
ICH Volume [cm³] 8.00 (12.00) 13 (27.00) 0.004^
PSD 57 (47.9) 70 (31.8) 0.004*
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Background and aims: We hypothesize that early recurrences of non-
traumatic intracerebral haemorrhage (ICH) and non-aneurysmatic con-
vexity subarachnoid haemorrhage (cSAH) may involve local vessel fragility 
or inflammation. We aimed to investigate time to recurrent ICH and hae-
matoma location for the index and recurrent haemorrhage.
Methods: We identified patients with ⩾2 ICH from a prospective ICH 
Registry (2013-2021). The main outcome was recurrent haemorrhage 
adjacent to the first ICH according to the cerebral haemorrhage anatomi-
cal rating scale. We further assessed time between two recurrent ICH.
Results: Among 1253 patients with ICH, we identified 97 events in 36 
patients (2.9%; median age 72 years, interquartile range (IQR) 64-77, 
59% female, median NIHSS 4, IQR 3-6). First ICH location was lobar in 
25 (69%), deep in 7 (19%), cerebellar or undetermined in 1 each (3%) 
and cSAH in 2 (6%) patients. Median number of ICH was 2 (IQR 2-3). In 
22 patients (61%), first ICH was left-sided. Of the 61 recurrent ICH, 47 
ICH (77%) recurred adjacent to the first ICH (100% lobar). Fourteen 
ICH (23%) occurred remotely (36% deep, 36% cSAH, 21% lobar, 7% 
uncertain). Time to recurrence was shorter for patients with adjacent 
versus remote ICH (median 277.5 days, IQR 103-848 vs. 873.5 days, 
IQR 184-2399, p=0.09) and decreased with higher number of previous 
events (figure).
Conclusions: Recurrent ICH often occurs early and adjacent to the first 
ICH and is mostly lobar. Our findings suggest differences in disease activ-
ity between brain regions and small vessel disease subtypes that merit 
further investigation.
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MACE, RECURRENT ICH, ISCHAEMIC STROKE 
AND MYOCARDIAL INFARCTION AFTER 
INTRACEREBRAL HAEMORRHAGE BY 
HAEMATOMA LOCATION
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Background and aims: Survivors of spontaneous intracerebral haem-
orrhage (ICH) have an increased risk of major adverse cardiovascular 
events (MACE; a composite of ICH, ischemic stroke (IS), spontaneous 
intracranial extraaxial haemorrhage, myocardial infarction (MI), systemic 
embolism, or vascular death). There are limited data from large, unse-
lected populations assessing the post ICH risk of MACE, recurrent ICH, 
IS, and MI by ICH location (lobar vs non-lobar).
Methods: Using multiple sources, we identified a cohort of patients age 
⩾50-years with a first-ever spontaneous ICH in Southern Denmark from 
2009-2018 (n=2,289), which we categorised as lobar or non-lobar based 
on hematoma location. The occurrence of outcome events (MACE and 
separately recurrent ICH, IS, and MI) were recorded from ICH onset to 
the end of the study period (December 31, 2018) using registries. We 
verified stroke events based on medical record review. We calculated 
crude absolute event rates per 100 person-years. We adjusted hazard 
ratios (aHR) [95% confidence intervals] for potential confounders using 
inverse probability weighting.
Results: Compared to patients with non-lobar ICH (n=1,255), those 
with lobar ICH (n=1,034) had higher rates of MACE (10.84 [9.51-12.37] 
per 100-patient years vs 7.91 [6.93-9.03]; aHR 1.26 [1.10-1.44]) and 
recurrent ICH (3.74 [3.01-4.66] vs 1.24 [0.89-1.73]; aHR 2.63 [1.97-3.49]) 
but not IS (1.45 [1.02-2.06] vs 1.77 [1.34-2.34]; aHR 0.81 [0.60-1.10]), or 
MI (0.42 [0.22-0.81] vs 0.64 [0.40-1.01]; aHR 0.64 [0.38-1.09]).
Conclusions: Spontaneous lobar ICH is associated with a higher subse-
quent rate of MACE than non-lobar ICH, primarily driven by a higher rate 
of recurrent ICH.
Disclosure of interest: Yes
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intracerebral haemorrhage and time to 
recurrence in patients with intracerebral 
haemorrhage related to small vessel disease
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Background and aims: Survivors of intracerebral hemorrhage (ICH) 
face an increased risk of ischemic cardiovascular events, but current ICH 
guidelines do not provide definitive recommendations regarding the use 
of antithrombotic and statin therapies. Therefore, our objective was to 
study practice patterns and factors associated with the use of such medi-
cations after ICH.
Methods: We performed a cross-sectional study of patients with ICH in 
the Get With The Guidelines–Stroke registry, between 2009 and 2021. 
Patients who transferred to another hospital, died during hospitalization, 
and those with missing information on discharge medications were 
excluded. We calculated the proportion of ICH patients started on 
antithrombotic and lipid lowering medications at discharge. We then 
examined post-discharge use of these medications within subgroups 
defined by pre-ICH use as well as a history of ischemic events, and studied 
factors associated with the initiation of these medications after ICH.
Results: Among 490,000 patients with ICH, 50,416 (10.4%) were pre-
scribed antiplatelet medications, 27,085 (5.6%) anticoagulation therapy, 
and 177,205 (35.9%) lipid lowering medications at discharge. 
Antithrombotic medications were rarely started in those who were not 
taking them before their ICH, and even among those who were using 
these medications before their ICH, most did not have them restarted 
before discharge from their ICH hospitalization (Figures 1-3).
Conclusions: Few patients with ICH are newly started on antithrom-
botic or lipid-lowering therapies. Given the emerging association between 
ICH and future ischemic stroke or myocardial infarction, trials examining 
the net benefit of antithrombotic and lipid lowering therapy after ICH 
may be warranted.
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Background and aims: Data supporting associations between statin 
use and intracerebral haemorrhage (ICH) location are limited. Because 
ICH location may have differing pathologies (arteriolosclerosis in non-
lobar ICH; cerebral amyloid angiopathy in lobar ICH), we hypothesized 
that a relationship between statin use and ICH differs based on ICH 
location.
Methods: We verified all first-ever spontaneous ICH cases (age⩾55-
years) admitted to hospitals in Southern Denmark (2009-2018) which we 
classified as lobar or non-lobar and matched to population controls. We 
used Danish nationwide registries to ascertain medication use, comor-
bidities, and medical history. Using conditional logistic regression, we cal-
culated adjusted odds ratios (aORs) and corresponding 95% Confidence 
Intervals (CIs) for the risk of lobar and non-lobar ICH.
Results: We identified 989 lobar (52.2% women, mean age 76.3-years) 
and 1,175 non-lobar cases (46.5% women, mean age 75.1-years) matched 
with 39,500 and 46,755 controls, respectively. Current statin use was 
associated with a lower risk of lobar (aOR 0.83, CI 0.70-0.98) and non-
lobar ICH (aOR 0.84, CI 0.72-0.98). Longer duration of statin use also 
was associated with lower risk of lobar and non-lobar ICH (<1 year: aOR 
0.89, CI 0.69-1.14 vs. 1.00, CI 0.80-1.25; ⩾1-<5years: aOR 0.89, CI 0.73-
1.09 vs. 0.88, CI 0.73-1.06; ⩾5 years: aOR 0.67, CI 0.51-0.87 vs. 0.62, CI 
0.48-0.80). Associations with statin intensity were similar to overall esti-
mates for low-medium intensity therapy whereas the association with 
high-intensity therapy was neutral.
Conclusions: Statin use was associated with lower risk of ICH, particu-
larly with longer treatment duration regardless of hematoma location.
Disclosure of interest: Yes

INTRACEREBRAL HAEMORRHAGE

393

Secondary Stroke Prevention after Nontraumatic 
Intracerebral Hemorrhage in the US National 
Get With The Guidelines-Stroke Quality 
Improvement Registry

Santosh Murthy*1, Cenai Zhang1, Shreyansh Shah2, Wendy 
Ziai3, Lee Schwamm4, Gregg Fonarow5, Eric Smith6, Deepak 
Bhatt7, Hooman Kamel1, Kevin Sheth8

1Weill Cornell Medicine, Neurology, New York, United States, 2Duke 
University, Neurology, Durham, United States, 3Johns Hopkins University, 
Neurology, Baltimore, United States, 4Massachusetts General Hospital, 
Neurology, Boston, United States, 5University of California Los Angeles, 
Cardiology, Los Angeles, United States, 6University of Calgary, Neurology, 
Edmonton, Canada, 7Mount Sinai, Cardiology, New York, United States, 8Yale 
University School of Medicine, Neurology, New Haven, United States



Abstracts 381

Disclosure of interest: Yes

Disclosure of interest: Yes

INTRACEREBRAL HAEMORRHAGE

1345

LOBAR INTRACEREBRAL HEMORRHAGE: 
CLINICAL AND RADIOLOGIC 
CHARACTERISTICS
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Background and aims: Intracerebral haemorrhage (ICH) has a high 
mortality and a non-decreasing incidence. There is a need to describe 
how clinical characteristics and pathogenesis vary between lobar and 
other types of ICH. Therefore, our aim was to describe radiological and 
clinical characteristics of lobar ICH patients in comparison with other 
ICH subtypes.
Methods: Spontaneous ICH patients and their clinical characteristics 
were identified from four cohorts in Lund, Gothenburg, and two in 
Malmö. The patients’ CT scans were reviewed by a neuroradiologist, who 
determined ICH subtypes and other radiological characteristics. A neuro-
radiological fellow independently reviewed 10% of the cases to assess 
interrater variability. The blood volume was calculated using the com-
puter program qER-NCCT (Qure.ai, Mumbai, India), which has excellent 
agreement to manual segmentation.
Results: We included 401 ICH patients. Distribution of ICH subtypes 
was lobar 48%, deep 44%, cerebellar 7%, and brainstem 2%. The inter-
rater reliability for ICH localisation was very good (κ=0.96 (95%CI 1.03–
0.89), p<0.001). Clinical and radiological characteristics are presented in 
the Table. Lobar ICH patients had a median age of 76 years (IQR 71–83) 
and 62% were male. Lobar ICH were larger (median 15 mL, IQR 4–32) 
compared to deep, cerebellar, and brainstem ICH and was the only sub-
type with multiple haemorrhages (5%).
Conclusions: Clinical and radiological characteristics differ between ICH 
subtypes. Pathogenetic mechanisms need to be evaluated in detail for 
individual ICH subtypes and should be considered in clinical practice and 
in future studies.
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Methods: The COOL-ICH cohort included all patients with acute OAC-
ICH in the Capital Region of Denmark, from January 2010 until May 2018. 
Multimorbidity was compared between patients on DOACs and vitamin 
K-antagonists (VKA), and between OAC-ICH patients and populations 
from DOAC phase III trials.
Results: We identified 401 patients (272 VKA-ICH, 129 DOAC-ICH). 
Patients on DOAC presented higher pre-stroke modified Rankin Scale 
(median: 1 vs. 0, p = 0.002) and were more frequently female (53 % vs. 39 
%, p = 0.009) compared to patients on VKA. Risk-factors and comorbid-
ity scores were comparable in DOAC- and VKA-patients. Compared to 
the trial cohorts, the OAC-ICH cohort was older (8 – 23 years older) and 
included more women. CHADS2 in the COOL-ICH cohort (2.4) was 
lower than in ROCKET-AF (3.5) and ENGAGE-AF TIMI-48 (2.8), but 
higher than in ARITSTOTLE (2.1) and RE-LY (2.1).
Conclusions: Female sex and pre-stroke disability were more frequent in 
patients with ICH on DOAC than in patients with ICH on VKA. 
Participants in DOAC-trials were younger and more frequently men than 
patients with OAC-ICH, however, the comorbidity burden was compara-
ble. Representation of females and elderly in future trials is crucial as these 
groups are overrepresented in the group with severe adverse effects.
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Do-not-attempt resuscitation decision associated 
with increased death and dependency in 
intracerebral haemorrhage: data from the  
TICH-2 trial
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Background and aims: Do-not-attempt-resuscitation (DNAR) deci-
sion is commonly made after intracerebral haemorrhage. We explored 
the association of a DNAR decision on care process and clinical out-
comes amongst patients with intracerebral haemorrhage.
Methods: 2325 patients from the Tranexamic acid for IntraCerebral 
Haemorrhage-2 trial were included. We compared the clinical character-
istics and care process (intensive care, ventilation, neurosurgery) in 
patients who had DNAR decision with those without. We performed 
logistic regression analyses with adjustment for key prognostic factors to 
explore the effect of early DNAR (by day 2) on outcomes of day-7 death 
and day-90 modified Rankin Scale (mRS).
Results: DNAR decisions were made in 392(16.9%) in the first 2 days. 
Patients with DNAR order were older (mean age 79.1 vs 66.9 years), 
more likely female (22.8% vs 12.4%), in United Kingdom (18.9% vs 7.5% in 
non-UK), lower GCS (12[10, 14] vs 15[13, 15]), larger ICH volume 
(48.5mL vs 18.9 mL) and more intraventricular haemorrhage (28.1% vs 
12.2%). Patients with DNR order were less likely to be receive intensive 
care (5.6% vs 10.6%) and neurosurgery (1.5% vs 5.9%) but not invasive 
ventilation(5.2% vs 7.4%). 178(45.4%) patients with DNAR died within 7 
days compared to 43(2.2%) without DNAR order. Early DNAR increased 
death within 7 days (aOR 21.3;95% CI 13.6-33.5) and mRS of ⩾4 at day 
90 (aOR 2.8;1.8-4.4).
Conclusions: Early DNAR decisions were associated with limitation of 
care and increased risk of early death and poor functional outcome 
despite adjustment for prognostic factors. Early DNAR decisions should 
therefore be avoided.
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PREDICTION OF INTRACEREBRAL 
HEMORRHAGE GROWTH BY CT-PERFUSION: 
A PROSPECTIVE STUDY
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Background and aims: The aim of this study is to evaluate whether 
perihematomal hypoperfusion assessed by computed tomography 
perfusion(CTP) is related to hematoma growth(HG) in patients with 
intracerebral hemorrhage(ICH).
Methods: Patients with primary ICH<12hours were included.Cranial 
tomography(NCCT),CTP and CT-angiography(CTA)were performed at 
admission, and control NCCT was done at 24-72 hours. Hematoma and 
perihematomal edema volumes were quantified by using a deep-learning 
approach. The difference in volume(>33% and/or 6ml) between baseline 
and control-NCCT determined the HG. CBV, CBF, MTT, TTP and Tmax 
were calculated on the CTP. Neurological deficit was evaluated through 
the NIHSS on admission, 24-72 hours, and 90 days.
Results: 150 patients were included (median age 73 years,38% women).
HG was detected in 22.67% of patients.Female sex, and NIHSS were the 
only clinical variables associated with HG in the univariate analysis.HG 
was associated with higher mortality during hospitalization and at 90 
days. Among radiological variables, baseline ICH volume, presence of spot 
sign, number of spots>1, size of spots, lobar location, Tmax and TTP 
values were associated with HG. After adjustment for potential con-
founders, Tmax was the only CTP variable independently associated with 
HG. In the ROC analysis Tmax⩾5,89 showed the best sensitive value for 
prediction of HG(sensitivity,0.81; specificity,0.41).
Conclusions: Delayed Tmax was associated with HG, suggesting a 
potential role of the perihematomal area in the mechanisms that lead to 
HG and Tmax⩾5,89 was the best predictive value of HG. These findings 
could help the selection of ICH patients who are more likely to benefit 
from hemostatic treatment to prevent HG.
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Background and aims: We aimed to explore if background morbidity 
was comparable in participants from large direct oral anticoagulant 
(DOAC) trials and patients admitted with oral anticoagulant-related 
intracerebral hemorrhage (OAC-ICH).
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for the base model and 0.71 (95%CI: 0.66-0.76) for the extended model 
when validated in the Oslo cohort, and 0.70 (95%CI: 0.64-0.76) for the 
base model and 0.64 (95%CI: 0.57-0.72) for the extended model when 
validated in the Rotterdam cohort. After updating the baseline hazards, 
the base model calibrated excellently over the range of clinically relevant 
probabilities of rerupture, but the extended model calibrated poorly and 
overestimated the risk of rerupture.
Conclusions: We confirmed the discriminative ability of the ARISE base 
model at external validation. When implementing the prediction model in 
clinical practice, the models require recalibration for the specific setting in 
which the model is to be applied.

Disclosure of interest: No

SAH, ANEURYSMS AND VASCULAR 
MALFORMATIONS

1363

How should an external ventricular drain (EVD) 
be challenged? A single centre experience AND 
meta-analysis
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Background and aims: EVDs are removed after being challenged, either by 
using a “clamp and removal “(rapid) method or a “raise, clamp and remove 
“(gradual) approach. The aim of this study is to assess which approach is best.
Methods: Data from a prospectively maintained database of subarach-
noid haemorrhage patients were analysed. Additional data, such as the 
method of challenge was abstracted from the clinical notes. A propensity 
score (ps) matching study was performed to compare the effectiveness of 
the rapid vs gradual weaning approach in those who survived up to the 
time of EVD challenge. A meta-analysis of studies that compared the 
rapid vs gradual EVD approach was also performed.

SAH, ANEURYSMS AND VASCULAR 
MALFORMATIONS

363

External Validation and Update of The Arise 
Prediction Models for Aneurysmal Rerupture 
after Aneurysmal Subarachnoid Hemorrhage
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Background and aims: Clinical decision-making on timing of aneurysm 
repair in patients with aneurysmal subarachnoid hemorrhage (aSAH) 
could be improved by estimating the individualized risk of rerupture. We 
performed an external validation of the base and extended ARISE predic-
tion models for predicting pre-interventional aneurysmal rerupture within 
24 and 72 hours in aSAH patients.
Methods: We used data from the Oslo University Hospital (n=833) and 
the Erasmus MC University Medical Center Rotterdam (n=634) to vali-
date the base model (including age, sex, hypertension, World Federation 
of Neurological surgeons grade, Fisher grade, aneurysm size, and cere-
brospinal fluid diversion) and the extended model (extended with aneu-
rysm irregularity). We assessed the c-statistics, calibration-in-the-large, 
and the calibration plots with the calibration slopes. After validation, we 
updated the models.
Results: In total, 143 patients (10%) suffered pre-interventional rerup-
ture. The externally validated c-statistics were 0.75 (95%CI: 0.71-0.80) 
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Background and aims: Vasospasm is a complication that affects up to 
70% of patients with aneurysmal subarachnoid hemorrhage (aSAH). 
Although controversial, several studies have found a younger age associ-
ated with vasospasm risk. However, we know that biological age (B-age) 
is a better predictor of risk for age-related diseases than chronological age 
(C-age), but no study assessed whether B-age, represents a risk factor for 
vasospasm as well. Here we aimed to study the relationship between 
epigenetic B-age and vasospasm.
Methods: We included 282 patients with aSAH recruited from 2007 to 
2018. Whole blood DNA was extracted within 24 hours after admission. 
DNA methylation (DNAm) was measured with the EPIC chip (Illumina), 
which interrogates more than 850,000 CpG positions. DNAm data was 
processed with standard bioinformatic pipelines and B-Age was estimated 
with several formulas: Horvath’s, Hannum’s, Levine’s and BLUP clocks. 
Age acceleration (AgeAccel) was calculated regressing out C-age from 
each B-age estimation.
Results: A total of 143 (51.8%) participants suffered vasospasm. Mean 
age of the sample was 55.7 (±13.6) and all B-age estimations showed a 
good fit (correlation between C-age and B-age >0.7 and average AgeAccel 
was close to 0 in all cases). As showed in figure 1, we found that  
patients with vasospasm had a decreased AgeAccel according to Horvath’s 
(x-Vasoespasm=-0.68[±3.9] vs x-NoVasoespasm=0.50[±4.7], p-value=0.023) and 
Levine’s clocks (x-Vasoespasm=-0.89[±4.9] vs x-NoVasoespasm=0.74[±5.7], 
p-value=0.012) as compared to patients without.
Conclusions: aSAH patients with vasospasm are biologically younger 
irrespectively of their C-age. Epigenetic changes might influence transla-
tion of proteins related to vasospasm development.
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Results: No significant difference in infection rate, duration of EVD 
insertion (median 10 days), need for EVD reinsertion (0% vs 3.2% p<0.5), 
VP shunt insertion (11% vs 10% p=0.77) was observed between ps 
matched groups. EVDs were removed significantly quicker after decision 
to challenge in the rapid group (1 day (IQR 1-4) vs 4 days (IQR 2-8) 
p<0.001). A reduced length of stay (LOS) was observed in the rapid 
group but this was not significant (26 vs 33 days, p=0.15).
Conclusions: These data suggest that the rapid wean approach is safe 
and may be associated with reduced LOS
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Background and aims: A systematic review of clinical prediction mod-
els for (aneurysmal subarachnoid haemorrhage) aSAH reported in 2011 
noted that clinical prediction models for aSAH were developed using 
poor methods and not externally validated. The aim of this study was to 
update the above review to provide guidance in future development of 
predictive models in aSAH.
Methods: We systematically searched the EMBASE and MEDLINE data-
bases ( Jan12- Feb22) for articles that reported the development of clinical 
prediction models to predict functional outcome in aSAH. We followed 
the PRISMA statement, and data from each study was abstracted using 
the CHARMS 2014 check list. Bias and applicability were assessed using 
the PROBAST tool.
Results: We reviewed data on 30205 patients contributing to 45 predic-
tion models abstracted from 26 studies identified from an initial search of 
7858 studies. Most models were developed using logistic regression(n=36) 
or machine learning(n=9) with prognostic variables selected through uni-
variate and multivariate analysis. Age (n=30), World Federation of 
Neurological Surgeons grade(n=25), hypertension(n=11), aneurysm 
size(n=10), Fisher grade(n=14), Hunt and Hess score(n=10), Glasgow 
Coma Scale(n=9) were the variables most frequently included in the 
reported models; 2 studies used WBC count, platelet-lymphocyte ratio 
and D-Dimer. Only 5 studies (12 models) performed any external valida-
tion. All models except one was assessed as having a high risk of bias as 
they lacked sufficient performance measures or validation.
Conclusions: Although more externally validated risk prediction models 
now exist, most contemporary risk prediction models still suffer high risk 
of bias and are not fit for clinical use
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Background and aims: Besides poor clinical status at hospital admis-
sion, medical and neurological complications are associated with increased 
mortality and costs in patients with aneurysmal subarachnoid hemor-
rhage (aSAH).
Methods: To examine the correlation between complications, ICU 
length of stay and clinical outcomes at discharge, a multiethnic cohort of 
212 aSAH patients admitted to a high-volume center was studied. The 
primary outcome was the functional outcome at hospital discharge (mod-
ified Rankin scale - mRs), and the secondary outcome ICU length of stay. 
Univariate and multivariate logistic regression models were employed.
Results: Among 212 patients, 92% developed at least one complication 
during hospitalization; 89,2% developed at least one neurological compli-
cation (hydrocephalus was the most frequent one – 34,4%, followed by 
intracranial hypertension - 33%, DCI-related infarction - 18,7%, and sei-
zures - 11,8%). 25/212), and 59.4% developed at least one systemic com-
plication (infection of undetermined source - 20.8%, pneumonia - 18.4%, 
bloodstream infection - 14.6%, ventriculitis - 13.7% and urinary tract 
infection - 4.7%, hyponatremia - 19,8%, hypernatremia - 20,8%, and AKI 
- 16,5%). Patients with medical (OR 2.6, 95%CI 1.9-3.7, p<0.001) and 
neurological complications (OR 4.3, 95%CI 1.4-13.1, p=0.005) had pro-
longed ICU and hospital LOS, which were both associated with worse 
clinical outcome at discharge (mRS 3-6).
Conclusions: In conclusion, clinical and neurological complications are 
important determinants of ICU LOS and clinical outcomes in patients 
with aSAH. Future prospective and randomized trials should focus on 
delineating these variables and creating bundles able to treat and safely 
discharge these patients from the ICU.
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SCANXIETY IN PATIENTS WITH 
UNRUPTURED INTRACRANIAL ANEURYSMS 
UNDERGOING SURVEILLANCE IMAGING:  
A PROSPECTIVE COHORT STUDY
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Background and aims: Patients with an unruptured intracranial aneu-
rysm (UIA) are often monitored radiologically. In the time period around 
the follow-up scan patients may experience anxiety, which has been 
termed ‘scanxiety’. We studied the prevalence of scanxiety in UIA patients 
and its effect on health-related quality-of-life (HRQoL) and emotional 
functioning.
Methods: This study was performed in patients who were scheduled for 
follow-up imaging of one or more UIAs in a tertiary referral centre. 
Patients were asked to complete questionnaires 4 weeks before the scan, 
immediately after, and 6 weeks after the scan. Scanxiety was operational-
ised as self-reported scanxiety, and measured with a purpose-designed 
questionnaire. HRQoL was assessed with the EuroQol 5-dimensions 
(EQ-5D) and emotional functioning with the Hospital Anxiety and 
Depression Scale (HADS). A linear mixed effects model was used to 
assess the course of QoL outcomes in the time period around imaging 
and explore predictors.
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Background and aims: Neuroinflammation and blood-brain barrier 
(BBB) disruption are mechanisms implicated in the severity of early brain 
injury (EBI) after spontaneous Suarachnoid Hemorrage (SAH). We stud-
ied the association between serum levels of inflammatory and pro-angio-
genic biomarkers collected during the EBI period with hallmarks of 
BBB-disruption and with clinical outcome.
Methods: We prospectively included 111 SAH patients admitted within 
24h of bleeding (71% women, median age 56, 60% WFNS 1-3, 77% mod-
ified-Fisher 4). Serum levels of Ang-2, FGF, HGF, IL-8, PDGF, TNF-alfa and 
VEGF in samples obtained within 72h of hospital admission were meas-
ured through ELISA. Dynamic contrast enhanced MRI was used to extract 
white matter K-trans values as a measure of BBB-disruption. Clinical out-
come was evaluated at 90 days with the modified Rankin scale (mRS, poor 
outcome mRS>2).
Results: Ang-2, HGF and IL-8 levels were significantly correlated with 
admission WFNS, index aneurysm size and elevated white matter k-trans 
(p<0.01 for all correlations). Poor clinical outcome occurred in 43 (39%) 
patients and was associated with higher levels of Ang-2 (p=0.023), HGF 
(p=0.002), IL-8 (p<0.001) and VEGF (p=0.010). In stepwise regression 
analysis adjusted by age, sex, WFNS, modified-Fisher and aneurism size, 
IL-8 remained as an independent predictor of poor clinical outcome (aOR 
per IQR of increase 2.04, 95%CI 1.22-3.42, p=0.007).
Conclusions: High serum level of IL-8 was associated with EBI biomark-
ers, with increased BBB permeability at the end of the EBI period and 
with poor clinical outcome at 3 months. The potential pathogenic role of 
IL-8 in SAH deserves further study.
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Background and aims: The international guidelines recommend cogni-
tive screening of patients admitted to stroke units, and brief screening 
tools are preferred. The primary objective of this study was to develop a 
short-form Montreal Cognitive Assessment (MoCA) Swedish Version 
(s-MoCA-SWE) for use in patients with stroke. The secondary objectives 
were to identify an optimal cutoff value for the s-MoCA-SWE to screen 
for cognitive impairments and to compare the sensitivity of the s-MoCA-
SWE with previously developed short forms of the MoCA.
Methods: This cross-sectional study included patients admitted to the 
stroke and rehabilitation units in hospitals across Sweden. Cognition was 
screened using the MoCA (range 2 – 14 days after onset of stroke). 
Supervised and unsupervised algorithms were used to develop working 
versions of the s-MoCA-SWE. The final version of the s-MoCA-SWE was 
chosen based on its sensitivity and positive predictive value for detecting 
patients with cognitive impairments.
Results: Data from 3276 patients were analyzed (40% female, mean age 
71.5 years, 56% minor stroke at admission). The s-MoCA-SWE suggested 
in this study comprised the following items: delayed recall, visuospatial/
executive function, serial 7, fluency, and abstraction. The aggregated 
scores ranged from 0 to 16. A threshold for impaired cognition ⩽12 had 
a sensitivity of 97.3 (95% confidence interval [CI]:96.5-97.9) and positive 
predictive value of 89.9 (95%CI:88.8-90.9).
Conclusions: Our s-MoCA-SWE with a threshold of ⩽12 can detect 
post stroke cognitive issues. Therefore, it can be used as a rapid cognitive 
testing tool in stroke units.
Disclosure of interest: No
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Impact of changes in exercise habit on incident 
dementia after ischemic stroke

Minwoo Lee1, MI-Sun Oh1, Kyung-Ho Yu1, Byung-Chul Lee*1

1Hallym University Sacred Heart Hospital, Department of Neurology, Anyang, 
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Background and aims: We aimed to investigate the effects of exercise 
habit changes on the risk of incident dementia after ischemic stroke using 
the Korean National Health Insurance Services Database.
Methods: This study included 223,426 patients with a new diagnosis of 
ischemic stroke between 2010 and 2016 who underwent two serial 
ambulatory health checkups. The participants were divided into four cat-
egories according to their habit change or regular exercise: persistent 
non-exercisers, new exercisers, exercise dropouts, and exercise maintain-
ers. The primary outcome was new diagnosis of dementia. Multivariate 
Cox proportional models were used to assess the effects of changes in 
exercise habits on the risk of incident dementia.
Results: After a median of 4.02 years of follow-up, 22,554 (10.09%) 
dementia cases were observed. After adjusting for covariates, exercise 
dropouts, new exercisers, and exercise maintainers were significantly 
associated with a lower risk of incident dementia than persistent non-
exercisers (adjusted hazard ratio [aHR] 0.937; 95% confidence interval 
[CI] 0.905–0.970, aHR 0.876; 95% CI 0.843–0.909, aHR 0.705; 95% CI 
0.677–0.734, respectively). The impact of changes in exercise habit was 
more prominent in the 40–65 years age group. An energy expenditure 
>1,000 metabolic equivalents of task-min/wk post stroke was consist-
ently associated with a lower risk of each outcome.

Results: Of 158 eligible patients, 106 (67%) participated. Sixty of 91 
patients (66%) experienced scanxiety, which peaked in 36/59 patients 
(61%) between the scan and receiving results, and resolved in 32/49 
patients (65%) within a day after receiving results. QoL outcomes did not 
change around the scan. Scanxiety was associated with emotional func-
tioning (adjusted HADS sum score:4.2;95%CI:1.8–6.7), but not with 
HRQoL (adjusted EQ-5D sum score:-4.5;95%CI:-9.7–0.6).
Conclusions: Two-thirds of the UIA patients who had follow-up imaging 
experienced scanxiety, which affected emotional functioning, but not 
HRQoL. To minimise the duration of scanxiety, the time between the 
scan and receiving the results should be minimised.
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PERIVASCULAR MACROPHAGES MEDIATE 
MICROVASOSPASMS AFTER SUBARACHNOID 
HEMORRHAGE

Julian Schwarting*1,2,3, Xiangjiang Lin1, Biyan N. Harapan1,4, 
Nicole A. Terpolilli1,2,4, Nikolaus Plesnila1,2
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Munich, Germany, 2Munich Cluster for Systems Neurology, (SyNergy), Munich, 
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Background and aims: Arterial microvasospasms occur in patients and 
experimental animals early after subarachnoid hemorrhage (SAH) and 
reduce cerebral blood flow. Recently, inactivation of perivascular mac-
rophages (PMVs) has been shown to improve neurological outcome after 
experimental SAH, however, the mechanism remained unknown. We 
therefore investigated the role of perivascular macrophages (PVM) for the 
formation of microvasospasms after experimental SAH
Methods: PVM were depleted in C57Bl6 mice seven days before SAH by 
intracisternal injection of liposomes loaded with Clodronate (n=8) or 
vehicle (n=8). SAH was induced by filament MCA perforation under con-
tinuous monitoring of CBF and ICP. Six hours after SAH, caliber variations 
of the cerebral microvasculature were analyzed in nine standardized 
regions of interest by in-vivo 2-photon microscopy through a cranial win-
dow. Thereafter, PVMs were quantified by immunohistochemistry using 
anti-CD206 and anti-laminin antibodies.
Results: PVM were located around 1st and 2nd order penetrating arteri-
oles and depleted by Clodronate (p<0.01). After SAH, MVS predomi-
nantly occurred in pial arteries and in 1st and 2nd order penetrating 
arterioles (PA). Macrophage depletion significantly reduced the number of 
MVS/animal (pial vessels: p=0.02, 5 1st PA: p=0.01, 2nd PA: p=0.04).
Conclusions: Our results suggest that PVM induce microvasospasms 
after SAH. PVMs may thus represent a novel therapeutic target for SAH 
patients.
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INTRAVENOUS THROMBOLYSIS FOR ACUTE 
ISCHEMIC STROKE IS ASSOCIATED WITH 
LOWER RISK OF POST-STROKE DEMENTIA: 
A NATIONWIDE REGISTER-BASED COHORT 
STUDY

Sigrid Breinholt Vestergaard*1,2, Christina C Dahm3,  
Hanne Gottrup2, Jan Brink Valentin4, Søren Paaske Johnsen4, 
Grethe Andersen1,2, Janne K Mortensen1,2

1Aarhus University, Department of Clinical Medicine, Aarhus N, Denmark, 
2Aarhus University Hospital, Department of Neurology, 8200 Aarhus N, 
Denmark, 3Aarhus University, Department of Public Health, Department of 
Epidemiology, Aarhus, Denmark, 4Aalborg University, Danish Center for 
Clinical Health Services Research, Aalborg, Denmark

Background and aims: Post-stroke dementia is common and is of great 
concern for patients and their caregivers. The objective was to investigate 
if intravenous thrombolysis (IVT) for acute ischemic stroke (AIS) was 
associated with lower risk of post-stroke dementia.
Methods: When IVT was introduced in Denmark, not all eligible patients 
were treated due to restricted access. We conducted a nationwide regis-
ter-based cohort study of all AIS patients in Denmark from 2004-2011. 
IVT-treated patients were compared with IVT-eligible but non-treated 
patients. The two groups were matched by propensity score. Cox pro-
portional hazards regression was used to estimate the hazard ratio for 
post-stroke dementia defined as a diagnosis of vascular or mixed demen-
tia within seven years from index stroke. Secondary outcome was all-
cause dementia within seven years from index stroke.
Results: Before matching, 6.287 patients were eligible for the study. A pro-
pensity score for IVT treatment was computed, and 2334 IVT-treated 
patients were matched with 2334 non-treated IVT-eligible patients with a 
similar propensity score. After matching, baseline characteristics were bal-
anced between groups. Mean (SD) age was 66.4 (13.3), 61.4% were male and 
median (IQR) Scandinavian stroke scale score was 43 (28-52). Hazard ratio 
for post-stroke dementia was 0.45 (0.29-0.70, p < 0.001) for the IVT-treated 
patients compared with non-treated IVT-eligible patients and 0.43 (0.27-
0.67, p < 0.001) when adjusting for time from symptom onset to hospital 
arrival. Hazard ratio for all-cause dementia was 0.68 (0.51-0.92, p = 0.013).
Conclusions: Intravenous thrombolysis for AIS was associated with 
markedly lower risk of post-stroke dementia.
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Intra-Cranial Calcifications correlate with  
chronic systemic pro-inflammatory state and 
future post stroke cognitive decline in mild  
stroke survivors

Estelle Seyman*1, Udi Sadeh2, Phillip Berman2, Itay Blum2, 
Natan Bornstein3, Jeremy Molad1, Hen Hallevi1,4,  
Einor Ben Assayag1,4

1Tel Aviv Sourasky Medical Center - Ichilov, Stroke department, Neurology 
division, Tel Aviv-Yafo, Israel, 2Tel Aviv Sourasky Medical Center - Ichilov, 

Conclusions: In this study, initiating or continuing moderate-to-vigorous 
exercise after ischemic stroke was associated with a lower risk of demen-
tia development. The promotion of exercise in ambulatory stroke patients 
may reduce their future risk of incident dementia.
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Depressive symptoms profiles and dementia risk 
after spontaneous intracerebral hemorrhage: a 
hierarchical clustering analysis study

Giuseppe Scopelliti*1, Maéva Kyheng2, Barbara Casolla3, 
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Background and aims: Depressive symptoms are commonly reported 
after spontaneous intracerebral hemorrhage (ICH) and frequently associ-
ated with cognitive decline. Using hierarchical clustering analysis (HCA), 
we aimed to identify different post-ICH depressive symptoms profiles and 
to evaluate their association with dementia risk.
Methods: We included consecutive 6 months ICH survivors from the 
prospective Prognosis of Intracerebral Hemorrhage (PITCH) study. 
Depressive symptoms severity (assessed using the Montgomery–Åsberg 
Depression Rating Scale [MADRS]), along with the presence of apathy 
and anxiety (screened as Neuropsychiatric Inventory [NPI] items) was 
used for HCA. Baseline clinical/neuroimaging characteristics and the risk 
of incident dementia were compared between different clusters using uni-
variate and multivariable models.
Results: Of 265 six-months ICH survivors, 221 (83%) underwent 
neuropsychiatric screening (mean age 65.5 years; 57% male). Using 
HCA, 3 clusters were identified: Group-1 (“normal”, n=152; median 
MADRS score=2 [IQR 0-4]); Group-2 (“depressive symptoms + apa-
thy”, n=41; median MADRS score=15 [IQR 5-20], 68% with apathy); 
Group-3 (“depressive symptoms + anxiety”, n=28; median MADRS 
score=17 [IQR 9-25]; 100% with anxiety). Compared to Group-1, 
patients in Group-2 and Group-3 had higher rates of pre-ICH depres-
sion (respectively, odds ratio [OR]=3.2 95% confidence interval 
[95%CI]=1.1-9.1; OR=5.2, 95%CI=1.92-14.3), patients in Group-2  
had higher rates of cerebral atrophy (OR=2.4, 95%CI=1.4-4.2). 
Compared to Group-1, only Group-2 showed a significantly higher  
risk of long-term new-onset dementia (adjusted hazard ratio=2.2, 
95%CI=1.3-3.8).
Conclusions: Based on concomitant presence of apathy and anxiety, we 
identified 3 post-ICH depressive symptoms profiles, possibly reflecting 
distinct neuropsychiatric syndromes with different long-term cognitive 
risk.
Disclosure of interest: No
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all-time points(p<0.05).The incidence of PSCI at two-year was doubled in 
the high ICC score group(26% vs.13.7%,p<0.001,figure2).
Conclusions: In this analysis, the ICCS correlated with prospective 
heightened systemic inflammation and long-term PSCI. The atheroscle-
rotic tissue is a source of local inflammatory activity and for downstream 
micro-embolic material containing fibrin, platelet-clots, plaque debris and 
inflammatory cytokines. This could theoretically accelerate pathological 
changes in small penetrating arteries, promoting SVD and PCSI.This  
simple imaging marker can be used bedside to assist post-stroke- 
prognostication
Disclosure of interest: No
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ANTI-NMDA-RECEPTOR ANTIBODIES ARE 
ASSOCIATED WITH MEMORY IMPAIRMENT 12 
MONTHS AFTER STROKE
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Radiology departement, Tel Aviv-Yafo, Israel, 3Shaare Zedek Medical Center, 
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Background and aims: Vascular calcifications are a hallmark of athero-
sclerosis and their relation with systemic-inflammation is well-studied. 
Calcifications of intracranial vessels(ICC) are observed on NCCT and are 
associated with post stoke cognitive impairment(PSCI( and small-vessel-
disease(SVD) changes.The pathophysiology underlying the interplay 
between ICC, chronic inflammation and PSCI is unclear. Our aim was to 
assess the relation between ICC and inflammatory-markers, in relation to 
PSCI in a prospective cohort of stroke survivors.
Methods: Data from the Tel Aviv brain acute stroke cohort(TABASCO) 
was analyzed. This prospective cohort study(n=575) aimed to identify 
predictors of PSCI. The ICC score(ICCS) was calculated semi-automati-
cally using a calcium-quantification application on enrollment NCCT(figure 
1). Participants underwent comprehensive computerized cognitive 
assessment batteries(NeuroTrax) and a through laboratory workup of 
systemic inflammatory markers including; ESR, CRP, fibrinogen and IL-6 at 
enrollment, 6,12 and 24 months.
Results: Baseline data were available for 531 subjects(mean age 
67.4,59.5% males). The high-ICCS group had significantly increased levels 
of fibrinogen, ESR,CRP and IL-6 at all-time points (table1,figure2).The 
ICCS significantly correlated with levels of all inflammatory-markers at 
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The amnestic MCI subtype was more frequent in CAA patients compared 
to vMCI ones (68% vs 46% respectively, p=.087), while there were no 
differences for cognitive profiles.
Univariate correlation analyses showed that CAA patients with multi-domain 
MCI performed worse at MoCA, immediate and delayed Rey Auditory Verbal 
Learning Test (RAVLT) and semantic fluency, while vMCI performed worse at 
Symbol Digit Modalities Test (SDMT) and phonemic fluency.
Conclusions: Our results confirmed the existence of two potentially 
distinct patterns of cognitive deficits in CAA or vMCI patients.
While vMCI patients have mainly an attentional/executive cognitive pro-
file, CAA tend to have a more complex profile, with a reduced global 
cognitive efficiency and a deficit in semantic memory.

of Munich, Department of Neurology, Berlin, Germany, 13University Medical 
Center Göttingen, Department of Neurology, Göttingen, Germany, 14German 
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Background and aims: Patients suffering from ischemic stroke are at 
increased risk of developing cognitive decline. Anti-NMDA-receptor anti-
bodies have been linked to functional and cognitive outcome after stroke. 
Their impact on specific cognitive domains however remains obscure. We 
therefore investigated the role of anti-NMDA-receptor antibody sero-
positivity on domain-specific and global cognitive function up to twelve 
months after stroke.
Methods: Data were obtained from the prospective multicenter DZNE 
– mechanisms of Dementia after Stroke (DEMDAS) cohort. Anti-NMDA-
receptor antibodies were measured in cell-based assays within seven days 
after stroke. Cognitive function was assessed with a comprehensive neu-
ropsychological test battery at six and twelve months follow up. Cognitive 
domain specific z-scores were calculated and averaged into a global cogni-
tive score. We used propensity score adjusted linear and logistic regres-
sion models to determine the relevance of anti-NMDA-receptor antibody 
serostatus on domain-specific and global cognitive function.
Results: Data on anti-NMDA-receptor antibodies were available in 570 / 
600 patients of whom 58 (10.3 %) were seropositive. In the propensity 
score adjusted models seropositivity was associated with lower z-scores 
in the memory domain (β = -0.11, 95%CI = -0.57 – -0.03) and with 
memory impairment defined as z-score < -1.5 (OR = 3.8, 95%CI = 1.33 
– 10.82) at twelve months after stroke. Seropositivity was not associated 
with lower performance in any other cognitive domain, nor with the 
global cognitive function.
Conclusions: Our data suggest that anti-NMDA-receptor antibody 
seropositivity is exclusively associated with memory dysfunction after 
stroke while other cognitive domains seem to be unaffected thereof.
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Cerebral Amyloid Angiopathy and Hypertensive 
Arteriopathy: cognitive profile comparison in 
small vessel disease
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Background and aims: The present study aimed at comparing cogni-
tive profile between CAA and hypertension-related cSVD patients, and at 
identifying factors associated with cognitive performance.
Methods: The study population was composed of patients with CAA 
diagnosis (CAA) and patients with mild cognitive impairment and hyper-
tensive cSVD (vMCI). All participants underwent an extensive clinical, 
neuropsychological, and neuroimaging protocol.
Results: Thirty-two CAA patients (mean age 76±5.8 years) and thirty-
nine vMCI patients (mean age 74.1±7.2 years) were included in the analy-
ses. There were not significant differences between the CAA and vMCI 
groups for demographics, except for sex. The presence of vascular risk 
factors was greater in the HA cohort compared to the CAA cohort.
Compared to vMCI patients, CAA ones presented a worse performance 
at MoCA and at semantic fluency.
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AcT-Cog: Cognitive outcomes in the Alteplase 
compared to Tenecteplase (AcT) Trial
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Background and aims: Stroke is a leading cause of morbidity and mor-
tality resulting in both physical and neurological deficits. Earlier phase II 
data suggested that TNK may achieve faster reperfusion, which could 
reduce the cognitive impact in acute stroke.



390 European Stroke Journal 8(2S)

matter hyperintensities (WMH) were rated according to validated scales 
and guidelines. CAA Boston criteria V1.5 and V2.0 were applied.
Results: Among the 318 subjects (age: 76.4 [74.1, 78.5] years, 63.2% 
women) enrolled, 41 (12.9 %) had at least one lobar CMB, 4 (1.3%) CSS, 
68 (21.7%) severe EPVS in the centrum semiovale and 245 (77.0%) WMH 
with a spot pattern ⩾10. According to the V1.5 and V2.0 criteria, the 
respectively prevalence of probable CAA was 2.8% and 10.4% and possi-
ble CAA was 8.8% and 68.6%. Compared to non-CAA subjects (n=67, 
21.1%), those with V2.0 probable CAA (n=33) were not different on 
demographics and vascular risk factors, had more executive dysfunction, 
and tended to be associated with Apoe4 status and lower hippocampal 
volume.
Conclusions: The V2.0 Boston criteria increases the prevalence of CAA 
in a population of elderly with isolated memory complaint. The diagnostic 
accuracy may be estimated using in vivo non-MRI biomarkers of CAA.
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Structural white matter disconnections are 
associated with multidomain deficits in left-
hemisphere stroke patients
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Background and aims: Single stroke lesions lead to behavioural deficits 
in different cognitive domains. We investigated the behavioural variance 
after stroke in a prospective cohort of 165 acute stroke patients and 
aimed to identify how white matter disconnection can help to explain the 
behavioural variance after stroke using a global tractography disconnec-
tome mapping approach.
Methods: Patients (n=165, 64.4±14.3 years) with first left-hemispheric 
stroke were examined in the acute stage after stroke (4.8±2.1 days after 
stroke) for aphasia, apraxia, and visuospatial attention deficits. Common 
variance in behavioural data was explored with oblimin-rotated principal 
component analysis (PCA). White matter injury was determined using a 
novel disconnectome mapping approach (streamline-based lesion-symp-
tom mapping), which maps individual lesions on a healthy connectome 
previously established with global tractography.
Results: Behavioural variance was explained by two components (Figure 
A): The first component comprised all semantic/conceptual tasks. The 
second component represented tasks relying on time- and space depend-
ent processing. White matter damage to extreme capsule fibers was 
related only to the first semantic/conceptual component, damage to dor-
sal fibers (superior longitudinal fascicle) was only related to the second 
time-and-space-dependent component. White matter damage related to 
both behavioural clusters overlapped in the arcuate fascicle (Figure B).
Conclusions: Post-stroke cognitive deficits might be reduced to two 
underlying sets of cognitive processes, which in turn can be mapped onto 
the two large white matter fiber systems. Our findings show that single 
stroke lesions might affect common cognitive processes and strengthen 

Methods: Prospective cognitive outcomes were collected at 90-180 
days from participants in the Alteplase compared to Tenecteplase (AcT) 
Trial. All patients enrolled in the parent trial (treated with either tPA or 
TNK) who were able to complete the parent trial’s primary outcome 
independently were eligible for AcT-Cog. Able patients were invited to 
complete the telephone Montreal Cognitive Assessment (T-MoCA 
range 0-22; scores <19 consistent with cognitive impairment) and an 
online cognitive assessment using the Cambridge Brain Sciences (CBS 
with memory, reasoning and verbal domains). Differences in T-MoCA 
and CBS assessments between tPA and TNK was assessed using an 
ANCOVA and linear regression models adjusted for age, sex, education 
and 90-day mRS.
Results: 409 people (39% female), average age of 66y±13, and mRS of 
1±1, with no difference between groups. No significant difference was 
noted between the treatment groups on average T-MoCA scores 
(tPA:16.1±3.6 and TNK:16.4±3.5), F(1,392) = 0.33, p=0.57. Drug alloca-
tion was not a significant predictor of any of the cognitive domains of 
CBS, namely, Memory(β = 0.018, p=0.89), Reasoning(β = -0.054, 
p=0.65), and Verbal(β = 0.035, p=0.81).
Conclusions: No differences in cognitive outcomes were noted between 
patients treated with tPA or TNK. In both groups, the majority of patients 
exhibited cognitive impairment on T-MoCA, despite high prevalence of 
good outcomes.
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The Boston criteria V2.0 for cerebral amyloid 
angiopathy in a memory clinic
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Background and aims: The V2.0 Boston criteria incorporated non-
hemorrahagic MRI markers, in addition to strictly lobar hemorrhagic 
lesions, to diagnose cerebral amyloid angiopathy (CAA), increasing the 
diagnostic performance in patients with intracerebral hemorrhage, cogni-
tive impairment, or transient focal neurological episodes. To determine 
generalizability of those criteria, we aimed to assess them in a cohort of 
cognitively normal elderly with memory complaint.
Methods: Cognitively normal elderly with memory complaint from the 
INSIGHT-preAD study were assessed with multimodal explorations at 
baseline, including 3T MRI scan. Cerebral microbleeds (CMB), cortical 
superficial siderosis (CSS), enlarged perivascular spaces (EPVS) and white 
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Background and aims: The consequences of cerebral enlarged perivas-
cular spaces (ePVS) on cognition remain ambiguous [1]–[3]. We studied 
the relationship between ePVS and cognition in 397 subjects along the 
Alzheimer’s disease (AD) continuum (Controls=81/Subjective Cognitive 
Decline=151/Mild Cognitive Impairment=79/AD=45/AD relatives=41).
Methods: We computationally quantified baseline white matter hyperin-
tensities (WMH), basal ganglia (BG) and centrum semiovale (CSO) ePVS 
volumes in participants of the multicentre DELCODE study [4]. Applying 
a comprehensive cognitive test battery [4] and confirmatory factor analy-
sis, we established cognitive domains scores (memory/working memory/
language/executive/visuospatial) [5]. We also assessed baseline preclinical 
Alzheimer’s cognitive composite (PACC5) score [6].
We studied regional ePVS in relation to cognitive performance using mul-
tiple linear regression, controlling for demographics, hypertension, 
pTau181, and image acquisition-related quality. We compared null models 
(covariates only) to models enriched by either ePVS, WMH, or their 
shared variance represented by three principal components (Fig.1) to 
determine their contributions to performance differences.
Results: BG- and CSO-ePVS were negatively, but insignificantly, associ-
ated with memory performance (Table 1).
Additionally, CSO-ePVS were associated with worse language (B=-0.06, 
95%-CI[-0.12;-0.01]) and PACC5 (B=-0.07, 95%-CI[-0.13;-0.00]) perfor-
mance (Table 1). EPVS’ impact on other domains remained insignificant.
While CSO-ePVS related to cognitive performance differences (p<0.05), 
WMH contributed more substantially – even beyond shared variance of 
ePVS and WMH (memory: R²CSO-ePVS=0.321<R²Principal-Components=0.360< 
R²WMH=0.363; language: R²CSO-PVS=0.304<R²Principal-Components=0.351<R²

WMH=0.354; PACC5: R²CSO-PVS=0.233<R²Principal-Components=0.272<R²

WMH=0.275).
Conclusions: Given BG’s role in cognition [7] and the susceptibility of 
cognitively relevant association fibres in CSO to AD-progression [8]-[9], 

the relevance of white matter disconnection to explain multidimensional-
ity in post-stroke deficits.
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ENLARGED PERIVASCULAR SPACES 
IMPEDE COGNITIVE PERFORMANCE, BUT 
NOT OVER AND ABOVE WHITE MATTER 
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Results: Lower global CBF at baseline was associated with stronger 
global cognitive decline (St β=0.172 [95% CI 0.019 – 0.344]), and stronger 
cognitive decline in attention/psychomotor speed (St β=0.227 [95% CI 
0.071 – 0.397]). Lower temporal and frontal CBF at baseline were addi-
tionally associated with stronger cognitive decline in memory (St β=0.200 
[95% CI 0.040 – 0.360], and St β=0.183 [95% CI 0.029 – 0.327], 
respectively).
Conclusions: This longitudinal study showed that lower CBF at baseline 
is associated with stronger cognitive decline over 2 years of follow-up in 
VCI patients and controls. These results support the role of hypoperfu-
sion in the pathophysiological and clinical progression of VCI.
Disclosure of interest: No

SAH, ANEURYSMS AND VASCULAR 
MALFORMATIONS

1886

STROKE SEVERITY, COGNITION AND  
MOOD EARLY AFTER STROKE: THE RATES, 
RISKS AND ROUTES TO REDUCE VASCULAR 
DEMENTIA (R4VAD) STROKE STUDY;  
A PROSPECTIVE UK-WIDE  
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Background and aims: Cognitive decline and mood disorders are two 
major concerns of people affected by stroke. R4VaD is a UK-wide longi-
tudinal observational study aiming to examine risk factors for post-stroke 
cognitive and mood disorders up to two years post-stroke. Here we 
assessed admission stroke severity and cognition/mood up to 14 weeks 
post-stroke.
Methods: R4VAD included patients with stroke of all subtypes and 
severities, collected clinical, cognitive and mood data at baseline (within 
six-weeks post-stroke), subacutely (6+/-2 weeks later; ie. maximum 
14-weeks post-stroke), 1 and 2 years. We measured stroke severity at 
admission (National Institute of Health Stroke Scale. NIHSS), cognition 
(Montreal Cognitive Assessment, MoCA; and Modified Telephone 
Interview for Cognitive Status, TICS-m), and mood (Zung depression 
scale; General Anxiety Disorder scale, GAD-7). We assess baseline and 
subacute cognition and mood using linear models with log-transformed 
NIHSS, adjusted for age, sex, education, hypertension, diabetes and 
smoking.
Results: We recruited 2442 participants (mean age=68.2 SD=13.50; 40% 
female; median admission NIHSS=4.0, range=0-35; median stroke onset 
to recruitment=5 days, IQR=3-13; median time to follow-up=6.6 
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BASELINE CEREBRAL BLOOD FLOW IS 
RELATED TO COGNITIVE DECLINE OVER 
2 YEARS IN PATIENTS WITH VASCULAR 
COGNITIVE IMPAIRMENT
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Background and aims: Chronic cerebral hypoperfusion is one of the 
assumed pathophysiological mechanisms in vascular cognitive impairment 
(VCI). Cerebral blood flow (CBF) has been shown to be lower in VCI 
patients compared to controls. In this study, we investigated the associa-
tion between baseline CBF and cognitive decline over 2 years in VCI 
patients and controls.
Methods: 181 participants (92 VCI and 89 controls) of the Heart-Brain 
Connection Study (mean age 66 ± 7 years, 44% women) underwent arte-
rial spin labeling (ASL) magnetic resonance imaging (MRI) at baseline, and 
completed neuropsychological assessment (covering the domains of 
memory, language, attention and psychomotor speed, and executive func-
tioning) at both baseline and 2 years follow-up. The association between 
baseline CBF and cognitive decline was determined with multivariable 
regression analysis, corrected for age, sex, educational level, participant 
group, study center, baseline relative WMH volume and baseline relative 
brain volume.

ePVS in these regions may explain deterioration in cognitive processes. 
Nonetheless, WMH predict cognitive impairment better [10].
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Background and aims: Incident ischemic lesions (IIL) are common in 
the general population and associated with risk of dementia. We explored 
the predictors and prognostic significance of IIL within six months after 
stroke.
Methods: 503 acute stroke patients from a prospective multicenter 
study in Germany (DEDEMAS-DEMDAS) underwent MRI at baseline and 
six months. IIL were determined on the co-registered follow-up scans. 
Baseline predictors of IIL and associations with cognitive and functional 
outcomes, and recurrent stroke/TIA across 36 months were explored. 
We further examined the mediating effects of IIL on the relationship 
between global cerebral small vessel disease (SVD) score and cognitive 
outcomes at 36 months.
Results: 78 patients (15.5%) had IIL. Out of those at six months after 
stroke, 48 (61.5%) had a single IIL and 69 (88.5%) showed no associated 
clinical manifestations. Age and SVD markers were associated with IIL. 
The presence of IIL was associated with worse performance in global 
cognitive function (OR for cognitive impairment=2.86, 95%CI=1.82-4.49), 
executive function, memory, attention, language, and visuospatial ability, 
worse functional outcome (OR for mRS>1=2.41, 95%CI=1.56-3.71; OR 
for mRS>2=2.81, 95%CI=1.46-5.38), and recurrent stroke/TIA (HR=2.94, 
95%CI=1.49-5.80) across a 36-month follow-up. Sensitivity analyses for 
the number of IIL were largely consistent. Presence of IIL showed a medi-
ating effect on the relationship between a global SVD score and cognitive 
impairment.
Conclusions: SVD burden is associated with IIL, which in turn are asso-
ciated with worse cognitive and functional outcome, as well as recurrent 
stroke/TIA after stroke. Assessing IIL six months post-stroke may aid 
clinical prognostication.
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Background and aims: Autonomic disturbances may occur in patients 
with acute ischemic stroke and are caused by affection of the central 
autonomic network (CAN) including the ventral prefrontal 

weeks,IQR=6.0-7.9). Table 1 shows baseline and subacute cognition and 
mood scores. Higher NIHSS was associated with lower cognition (MoCA: 
baseline: β=-0.18, p<0.001, subacute T-MoCA: β=-0.16, p<0.001; 
TICS-m: baseline: β=-0.12, p<0.01, subacute β=-0.12, p<0.001) and 
increased depressive symptoms (Zung: baseline β =0.12, p<0.01, suba-
cute β=0.07, p<0.01), but not anxiety (baseline β=0.02, p=0.33, subacute 
β=0.02, p=0.38).
Conclusions: Stroke severity associates with reduced cognition and 
symptoms of depression, but not anxiety, soon after stroke and 6-14 
weeks later. Long-term follow-up is continuing.
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The association of retinal microvasculature with 
gray matter changes and structural covariance 
network: a voxel-based morphometry study

Junfeng Liu*1

1West China Hospital, Sichuan University, Neurology, Chengdu, China

Background and aims: To unravel the association of retinal microvas-
culature with gray matter changes and structural covariance network 
using a voxel-based morphometry(VBM) analysis.
Methods: One hundred and forty-four volunteers without previously 
known neurological diseases were recruited from West China Hospital 
between April-2021 and December-2021. Retinal microvasculature of 
superficial vascular plexus(SVP), intermediate capillary plexus(ICP), and 
deep capillary plexus(DCP) were measured by optical coherence tomogra-
phy angiography using an automatic segmentation. The VBM and structural 
covariance network analyses were applied to process brain MRI images.
Results: In the study, 137 participants(mean age:59.72 years, 37.2% men) 
were included for the final analysis. Poor microvascular changes in SVP 
were significantly associated with reduced voxel-wise gray matter vol-
umes of the brain regions including the insula, putamen, occipital, frontal 
and temporal lobe, all of which were located in the anterior part of the 
brain supplied by internal carotid artery, except the occipital lobe. In addi-
tion, these regions were also involved in visual processing and cognitive 
impairment(such as left inferior occipital gyrus, left lingual gyrus, and right 
parahippocampal gyrus). In regard to the structural covariance, the SVP 
were positively related to the structural covariance of the left lingual 
gyrus seed with the left middle occipital gyrus, the right middle occipital 
gyrus, and the left middle frontal gyrus.
Conclusions: Poor perfusion in SVP was correlated with reduced voxel-
wise gray matter volumes and structural covariance networks in regions 
related to visual processing and cognitive impairment. It suggests that 
retinal microvasculature may offer a window to identify aging related cer-
ebral alterations.
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Distinct roles of cerebral pulsatility in various 
imaging markers of cerebral small vessel disease: 
a longitudinal community-based study
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Background and aims: Cerebral pulsatility is thought to be sensitive to 
arterial stiffness and downstream microvascular resistance, while its asso-
ciation with cerebral small vessel disease is under debate. We aimed to 
explore relationships of cerebral pulsatility with progression of various 
SVD imaging markers among the community-dwelling elderly.
Methods: The study population was composed of the dementia- and 
stroke-free community elderly from Shanghai Aging Study (SAS) cohort. 
Pulsatility index (PI) was quantified for anterior and posterior circulation 
via transcranial doppler ultrasound (TCD) at baseline. SVD imaging mark-
ers were evaluated with both baseline and follow-up MRI scans. The rela-
tionship between cerebral pulsatility and SVD burden was analyzed by 
univariable and multivariable regression models.
Results: Our study population consisted of 188 participants with base-
line MRI scans and TCD assessments during 2010 to 2011 (median age,  

cortex, cingulate cortex, amygdala, right anterior insular cortex, and left 
posterior insular cortex. These structures are also involved in the acqui-
sition of fine motor skills, but their role in the functional status of stroke 
patients has been poorly studied. Therefore, we aimed to determine if 
CAN lesions influenced the functional outcome 90 days after acute 
ischemic stroke.
Methods: We prospectively included 340 patients with anterior circula-
tion stroke, a modified Rankin Score (mRS) ⩽ 4, and without other cen-
tral nervous system disorders. Brain CT scans at admission and after 24 
hours were reviewed to determine the final infarct volume using semi-
automated volumetry. Imaging findings were collected regarding the 
affected CAN structure, ASPECTS score, and stroke etiology.
Results: The patients’ mean age was 68 years (standard deviation 13) and 
64% were males. The affection of CAN was infrequent, ranging from 11% 
(n=43) on the left posterior insula to 0.5% (n=2) on the cingulate cortex. 
Univariate regression analysis showed that involvement of the left poste-
rior insula, amygdala, and frontobasal cortex was associated with worse 
functional outcome (mRS 3-6) at 90 days (p<0.05), but not when con-
trolled to age, stroke severity, and infarct volume.
Conclusions: CAN structures impairment does not seem to influence 
the functional outcome of acute anterior circulation ischemic stroke 
patients.
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Cerebrospinal fluid clearance dysfunction in 
Hemorrhagic Small Vessel Disease
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Background and aims: The exchange of ISF and CSF involves in cere-
bral β-amyloid clearance. We investigated whether SVD, including cere-
bral amyloid angiopathy (CAA) and hypertensive deep perforator 
arteriopathy (DPA), will alter CSF clearance function.
Methods: 154 ICH survivors (50 CAA, 104 DPA) with MR and amyloid 
PET imaging studies were included. We assessed CSF clearance by meas-
uring PiB SUVR in the lateral ventricles (vSUVR). Radiological markers of 
SVD were assessed according to STRIVE Criteria. We defined modified 
SVD score using microbleed, WMH, BG-PVS, lacune and cSS. Clinical and 
imaging characteristics associated with vSUVR were evaluated in linear 
models.
Results: Decreased vSUVR is significantly correlated to age (p < 0.001), 
cortical amyloid retention (p < 0.029), WMH volume (p = 0.016) and 
cSS (p = 0.003). After age and sex adjustment, vSUVR shows a correla-
tion to modified SVD score (standardized β -0.235, p = 0.004), but not 
to individual SVD markers. vSUVR were similar between CAA and DPA 
(0.52 ± 0.21 vs. 0.53 ± 0.24, p = 0.767). In CAA, age (p = 0.001) and 
SVD score (p = 0.03) both independently contribute to decreased 
vSUVR. The vSUVR also shows correlation to cortical amyloid load (p = 
0.008); in DPA, vSUVR is correlated to age (p = 0.012) but not SVD 
score (p = 0.151), and is not associated with cortical amyloid load (p = 
0.444).
Conclusions: Age, WMH and cSS are associated with CSF clearance 
dysfunction. In CAA, both age and accumulating SVD pathology may 
result in impaired β-amyloid clearance.
Disclosure of interest: No
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Conclusions: Higher pulsatility of posterior circulation could worsen 
PWMH progression, especially for participants with hypertension. The 
distinct relationships between cerebral pulsatility and various SVD mark-
ers emphasized the importance of individualized SVD management.
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Structural network efficiency predicts conversion 
to incident parkinsonism in patients with cerebral 
small vessel disease
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Background and aims: To investigate whether structural network con-
nectivity is associated with parkinsonian signs and their progression, as 
well as increased risk of incident parkinsonism.
Methods: In a prospective cohort (RUN DMC study) with 293 older 
participants with SVD, we performed 1.5T MRI scans and assessed parkin-
sonian signs and incident parkinsonism over an 8-year follow-up. In addi-
tion, we reconstructed the white matter network to compute the 
network metrics. Conventional MRI markers for SVD were assessed 
according to STRIVE criteria.
Results: We included 293 SVD patients free of parkinsonism at baseline 
(2011), mean age 68.8 years, men 44.4%. Compared with participants 
without parkinsonism, patients with all-cause parkinsonism had higher 
UPDRS scores and lower network metrics, i.e., global and local efficiency 
at baseline. Baseline global efficiency was associated with UPDRS motor 
scores in 2011 and 2015 (beta=-0.047 and -0.84, both p<0.001), as well 
as the changes in UPDRS scores during the 4-year follow-up (beta=-0.63, 
p=0.004). At the regional level, we identified an inter-hemispheric 
decreased subnetwork associated with increased UPDRS motor score 

70 years; 93(49.5%) men), among which 100 participants repeated MRI 
scans after a 7-year interval. At baseline, increased pulsatility of posterior 
circulation was associated with periventricular white matter hyperintensi-
ties (PWMH) and enlarged perivascular spaces in basal ganglia (BG-ePVS). 
Longitudinally, higher posterior pulsatility predicted greater PWMH pro-
gression in participants with hypertension (β=2.694, SE=1.112, P=0.020), 
while pulsatility of anterior circulation was shown to prevent BG-ePVS 
progression among the followed-up elderly (β=-6.737, SE=2.685, 
P=0.012). However, no significant relationship was found between cere-
bral pulsatility and burden of lacunes or CMBs.

Figure 1. Subnetwork related to UPDRS motor score.
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Results: RMSSD was significantly associated with total burden of CSVD 
(Wardlaw, cOR 0.80, 95% CI 0.67–0.96, p=0.02; Rothwell, cOR 0.75, 95% 
CI 0.60–0.93, p=0.008) and the presence of CSVD (Rothwell, OR 0.75, 
95% CI 0.60–0.93, p=0.008). RMSSD was related to WMH burden (OR 
0.80, 95% CI 0.66–0.96, p=0.02), modified WMH burden (cOR 0.82, 95% 
CI 0.69–0.97, p=0.02) and Deep-WMH (OR 0.75, 95% CI 0.62–0.91, 
p=0.003), while SDNN was related to Deep-WMH (OR 0.80, 95% CI 
0.66–0.96, p=0.02) and BA (cOR 0.80, 95% CI 0.68–0.95, p=0.009). 
Furthermore, adding HRV to the conventional model enhanced the pre-
dictive performance for CSVD, as validated by the integrated discrimina-
tion index (p<0.05).
Conclusions: Decreased HRV may be a potential untraditional risk fac-
tor of CSVD, implying the possible role of ANS in the pathogenesis of 
CSVD.

(Figure 1). Besides, lower global efficiency was associated with an 
increased risk of all-cause parkinsonism (HR=0.73, P=0.029)(Figure 2).
Conclusions: Global efficiency is associated with a gradual decline in 
motor performance, ultimately leading to incident parkinsonism in the 
elderly with SVD. Structural network efficiency may have the potential to 
serve as a useful marker to capture changes in motor signs.
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Association of heart rate variability with  
presence, burden, markers of cerebral  
small vessel disease

Yu Tian*1, Meng-Xing Wang1,  
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Background and aims: This study aimed to investigate associations 
between heart rate variability (HRV) and presence, total burden, and 
imaging markers of cerebral small vessel disease (CSVD).
Methods: A total of 4676 participants were included. CSVD and its 
markers, including white matter hyperintensity (WMH), lacunes, enlarged 
perivascular spaces (EPVS), cerebral microbleeds (CMBs), and brain atro-
phy (BA), were evaluated. Two common HRV parameters, including the 
square root of the mean of the sum of the squares of differences between 
adjacent N-N intervals (RMSSD) and the standard deviation of all N-N 
intervals (SDNN), were used to evaluate anatomic nervous system 
(ANS). Multiple logistic regression analyses were performed to investigate 
the association between HRV and CSVD.

Figure 2. The cumulative risk for all-cause parkinsonism with respect 
to baseline global efficiency
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Results: We recruited 230 participants (mean age=65.8 [SD=11.2] 
years;34% female;56.5% lacunar); median baseline WMH volumes=8.26mL 
(IQR 3.65-19.0;n=228); one-year=8.24mL (IQR=4.15-20.1;n=203). 
Incident infarcts (n=110, 82/110 (74.5%) small subcortical) occurred in 
53/230 (23%) of patients.
WMH progression associated with falls (OR=4.13 [95%CI=1.6-10.1]); 
self-reported brain fog (OR=3.13 [1.11-8.82]); increasing NPI-Q (est=2.12 
[0.46-3.77] p=0.012). Baseline and one-year WMH volumes were associ-
ated with apathy (baseline OR=8.78 [2.56-31.88]; one-year OR=4.83 
[1.43-17.26]).
Higher depression scores associated with incident infarcts (mean 15.2 
[12.9] with vs 11.9 [SD10.6] without; est=2.26 (0.12-4.4), p=0.038). 
WMH progression/infarcts were not associated with fatigue, anxiety, 
memory complaints, confusion, dizziness, or IQCODE scores.
Conclusions: SVD progression following minor stroke co-associates 
with specific gait/cognitive/mood symptoms. WMH progression and inci-
dent infarcts may cause non-focal symptoms which characterise a poten-
tial ‘SVD syndrome’.
Disclosure of interest: No
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CLINICAL PHENOTYPES ASSOCIATED WITH 
CEREBROVASCULAR SMALL VESSEL DISEASE 
– AN OVERVIEW OF SYSTEMATIC REVIEWS

Angelina Kancheva*1, Donald Lyall2, Terence J Quinn3
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Background and aims: Cerebrovascular small vessel disease (cSVD), a 
group of pathologies affecting the small cerebral blood vessels, contrib-
utes to stroke, dementia, cognitive decline, and mood disorders. Despite 
its relevance, a comprehensive overview of its clinical manifestations is 
currently lacking. An overview of systematic reviews enables synthesis of 
all available evidence and allows to identify existing gaps and trends in the 
literature. The aim of this study is to synthesize evidence from systematic 
reviews on clinical phenotypes associated with cSVD.
Methods: We searched four databases until December 6th, 2022. We 
defined clinical phenotypes as the clinical presentation of an individual 
with evidence of cSVD on neuroimaging as per the STandards for 
ReportIng Vascular changes on nEuroimaging (STRIVE). We assessed 
methodological quality using the AMSTAR-2 tool.
Results: We included 28 systematic reviews (>1,265,000 partici-
pants). Synthesizing evidence on cSVD is a recent phenomenon – nine 
reviews were published in 2020 or later. Neurocognitive and neu-
ropsychiatric phenotypes were examined the most, particularly in 
relation to white matter lesions (range of odds ratios, 1.15-1.64 and 
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Background and aims: Small vessel disease (SVD) lesions may cause 
symptoms apart from stroke. We aimed to determine whether white 
matter hyperintensity (WMH) progression and incident infarcts associate 
with gait, mood, and cognitive symptoms.
Methods: We recruited patients with non-disabling stroke, performed 
diagnostic MRI, and questioned participants/informants about gait, mood, 
cognitive, Center Epidemiologic Studies-Depression Scale (CES-D), 
Neuropsychiatric Inventory-Questionnaire (NPI-Q) symptoms and 
Informant Questionnaire for Cognitive Decline in the Elderly (IQCODE).
Baseline visit occurred <3months post-stroke. We repeated MRI and 
assessments every 3-6 months for 12 months, assessing WMH change 
and incident infarcts on DWI/FLAIR. We normalised WMH for intracra-
nial volume. We used linear mixed-effects models, adjusting for age, gait 
speed, mRS, and time post-stroke for gait symptoms; age, anxiety, MoCA, 
stroke subtype, and time for cognitive/neuropsychiatric symptoms. Figure 1. Assessment of clinical phenotypes by cSVD feature.
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1.02-4.51, respectively). Fewer studies assessed perivascular spaces 
and lacunes compared to other cSVD features. Fifteen reviews had 
high methodological quality, seven – moderate, and six low quality. 
There was large heterogeneity in outcomes and tools used to measure 
phenotypes.
Conclusions: Neuroimaging markers of cSVD are associated with vari-
ous clinical conditions. Neurocognitive and neuropsychiatric phenotypes 
are studied more extensively than others. Future work should explore 
the clinical impact of less studied cSVD markers.
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WHICH METHOD FOR MEASURING WHITE 
MATTER HYPERINTENSITIES IN A LONG-
TERM COHORT OF CADASIL PATIENTS?
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Background and aims: WMH vary among cSVD patients. Despite their 
importance for therapeutic evaluation, their follow-up remains challeng-
ing in long-term clinical studies using different MRI settings. BIANCA and 
LST-LPA segmentation methods are widely used as no specific computing 
system is required. Here we evaluated these approaches in a long-term 
CADASIL imaging database.
Methods: Data obtained with various MRI settings in age-matched 
patient groups are described in Table1. WMH were segmented with LPA 
using FLAIR and probability maps thresholded at 0, and BIANCA, using 
both FLAIR and T1w, preprocessed to best fit with study-specific training 
sets and tuned input parameters. Probability maps were automatically 
and individually thresholded. Manual corrections were considered for 
comparison.
Results: WMH were significantly underestimated by LPA for all datasets, 
by BIANCA for 2DFLAIR dataset only (Fig1). For 3DFLAIR, BIANCA 
provided results with higher sensitivity and Dice than LPA, but more false 
positives (Fig2). In some individuals, the correction time could reach 2h 
for LPA.
Conclusions: To segment WMH on 3DFLAIR, BIANCA tuned at indi-
vidual level appears more reliable than LPA. The manual removal of 
false positives significantly increased by this approach was easier and 
less time-consuming than correcting larger under-segmentation pro-
duced by LPA.

Disclosure of interest: No

Table1. Data description.

2DFLAIR 3DFLAIR_grp1 3DFLAIR_grp2 3DFLAIR_grp3

n 10 10 10 10
Age(y) 40.7±6.3 42.6±4.8 40.1±6.5 42.5±5.8
mRS 0.5±0.5 0.5±0.5 0.5±0.5 0.4±0.5
Field(T) 1.5 3 3 3
Date 2003-2014 2014-2015 2015-2018 2018-2020
FLAIR TR/TE/TI(ms) 8402/157/2100 6000/386/2200 6000/387/2200 5000/393/1600

resolution(mm3) 0.5x0.5x5.5 0.4x0.4x0.9 0.4x0.4x0.9 1.0x1.0x1.0
T1 TR/TE/TI(ms) 8.6/1.9/0 2200/2.4/900 1800/2.4/907 2000/3.2/900

resolution(mm3) 1.1x1.1x1.6 1.0x1.0x1.0 0.4x0.4x0.9 0.4x0.4x0.4
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Dementia Research Centre, Western General Hospital, Centre for Clinical 
Brain Sciences, Edinburgh, United Kingdom

Background and aims: Radiological markers of small vessel disease 
(SVD), including leucoaraiosis and old infarcts are often present in 
patients with acute intracerebral haemorrhage (ICH) but the relationship 
with haematoma volume, ICH expansion, intraventricular extension and 
prognosis is unclear. We assessed these relationships using data from the 
Rapid Intervention with Glyceryl Trinitrate Trial (RIGHT-2) and 
Tranexamic acid for hyperacute intracerebral haemorrhage (TICH-2) trial.
Methods: Clinical and computed tomography (CT) data from partici-
pants recruited to the sham/control arms in RIGHT-2 and TICH-2 were 
included. Expert neuroradiologists adjudicated CT’s for ICH features and 
SVD markers blinded to clinical data. Haematoma expansion was defined 
as an increase of >6 ml or >33% on 24 hour CT compared to baseline. 
Poor outcome was defined as modified Rankin scale (mRS) of >3 at day 
90. Logistic regression was performed to assess the relationship between 
leucoaraiosis and old infarcts on ICH volume, haematoma expansion, 
intraventricular extension, early neurological deterioration, death at day 7 
and day 90 and mRS.
Results: Of the 1233 participants, 45.5% had leucoaraiosis and 60.4% had 
old infarcts on baseline CT. There was no relationship between leucoaraio-
sis or old infarcts and haematoma volume, expansion and intraventricular 
extension. Leucoaraiosis was not associated with early neurological dete-
rioration, death at day 7 or day 90 but increased the odds of poor func-
tional outcome (mRS >3 at day 90, aOR 1.60, 95% CI 1.16-2.24; p=0.005). 
There was no association between old infarcts and outcomes.
Conclusions: Leucoaraiosis is associated with poor outcome after ICH 
but not haematoma expansion.
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Long-term impact of visit-to-visit Blood Pressure 
Variability on white matter integrity and cognitive 
decline in Cerebral Amyloid Angiopathy
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Background and aims: Blood pressure variability (BPV) may contribute 
to cerebral small vessel disease progression and cognitive impairment, but 
less is known on the long-term effects of BPV. The authors sought to 
investigate if long-term BPV is associated with white matter (WM) integ-
rity and cognitive decline in cerebral amyloid angiopathy (CAA).
Methods: This study included non-demented patients recruited from the 
Massachusetts General Hospital memory-clinic cohort with and without 
CAA according to modified Boston criteria v1.5. Participants underwent 
detailed neuropsychological testing and 3T research MRI at baseline and 
2-year follow-up. Visit-to-visit BPV was assessed using the coefficient of vari-
ation derived from blood pressure measures during the same period. A diffu-
sion tensor imaging marker, peak width of skeletonized mean diffusivity 
(PSMD), was used to evaluate WM integrity. We used linear regression mod-
els to assess the association between BPV and longitudinal PSMD change.
Results: A total of 86 patients were included, 27 (31.4%) with probable 
CAA. The CAA group had worse WM integrity at baseline (4.16 vs 3.67 
x 10-4 mm2/s, p=0.021) and follow-up (4.12 vs 4.07, mm2/s, p=0.03). We 
found a strong association between loss of WM integrity and systolic BPV 
(β 9.51, p=0.048) in the CAA group. Overall, systolic blood pressure was 
associated with long-term cognitive decline, and processing speed at fol-
low-up (-0.78 vs -0.43, p=0.005).

SMALL VESSEL DISEASE

1460

HIGH PREVALENCE OF INCIDENTAL DWI+  
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Basel, Switzerland, Medical Image Analysis Center and Department of 
Biomedical Engineering, Basel, Switzerland, 4Radboud University Medical 
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Background and aims: Cerebral amyloid angiopathy (CAA) is a com-
mon type of cerebral small vessel disease (SVD), which can cause both 
hemorrhagic lesions and cerebral microinfarcts. While in vivo MRI detects 
hemorrhagic lesions with high sensitivity, the majority of microinfarcts 
remain invisible during life. Therefore, we applied high-resolution MRI to 
determine in patients with CAA the prevalence and risk factors of acute 
(micro)infarcts, defined as incidental diffusion-weighted imaging-positive 
(DWI+) lesions.
Methods: We included the following groups: patients with probable spo-
radic CAA or Dutch-type CAA (N=36, 17% with history of symptomatic 
intracerebral hemorrhage [ICH], all >3 months post-ICH), Alzheimer’s 
disease (N=3), and cognitively unimpaired, stroke-free controls (N=29). 
Subjects underwent advanced 3T MRI, including multi-shell DWI, 
MP2RAGE, FLAIR and SWI. DWI scans were manually rated blinded to 
clinical diagnosis.
Results: Overall, we detected 56 incidental DWI+ lesions in 21/68 sub-
jects. The prevalence of DWI+ lesions was 56% in probable CAA, 0% in 
Alzheimer’s disease, and 2% in controls. In CAA, 32/55 DWI+ lesions rep-
resented acute cortical microinfarcts. Patients with CAA and DWI+ lesions 
did not significantly differ from patients with CAA without DWI+ lesions 
regarding cardiovascular risk factors, history of ICH and CAA-SVD score.
Conclusions: In patients with CAA, many of whom without a history of 
symptomatic ICH, we observed a prevalence of incidental DWI+ lesions 
of 56%. Considering the transient detectability of DWI+ lesions, DWI+ 
lesions may be found in virtually all CAA patients when repetitively apply-
ing high-resolution MRI. Future research needs to determine the clinical 
relevance of incidental DWI+ lesions.
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with acute intracerebral haemorrhage volume, 
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Background and aims: We aimed to investigate whether combined 
phosphorous (31P) magnetic resonance spectroscopic imaging (MRSI) and 
quantitative T2’ mapping are able to detect alterations of the cerebral 
oxygen extraction fraction (OEF) and intracellular pH (pHi) as markers 
the of cellular energy metabolism in patients with cerebral small vessel 
disease (SVD).
Methods: 32 patients with SVD and 17 age-matched healthy control 
subjects were examined with 3-dimensional 31P MRSI and oxygenation-
sensitive quantitative T2’ mapping at 3 Tesla (T). PHi was measured within 
the white matter hyperintensities (WMH) in SVD patients. After segmen-
tation of the cerebral white matter (WM), quantitative T2’ values were 
averaged across the entire WM. Furthermore, T2’ values were extracted 
from normal-appearing WM (NAWM) and the WMH and compared 
between patients and controls.
Results: Quantitative T2’ values were significantly increased across the 
entire WM and in the NAWM in patients compared to control subjects 
(p < 0.05), indicating increased concentrations of oxygenated hemo-
globin. WM T2’ values correlated significantly with the WMH load 
(r=0.441, p=0.006). Increased T2’ was significantly associated with more 
alkaline pHi (p < 0.05). Both T2’ and pHi were significantly positively cor-
related with vascular pulsatility in the distal carotid arteries (p= 0.001 and 
p=0.016).
Conclusions: This study found evidence of impaired cerebral OEF in 
SVD, which is associated with intracellular alkalosis as an adaptive mecha-
nism. The employed techniques provide new insights into the pathophysi-
ology of SVD and might be useful for identifying subjects in a clinically 
relevant disease stage or at risk of deterioration.
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Background and aims: Available evidence suggest an increased mortal-
ity risk among patients with cerebral small vessel disease (SVD), but not 
always consistent.
We therefore prospectively investigated 1) the relation between progres-
sion of various SVD-markers and the 15-years mortality risk, and 2) the 
excess mortality risk of SVD patients compared to the age-and sex-
matched general population.
Methods: This study is embedded in the RUN DMC cohort study. At 
baseline in 2006, and follow-up assessments in 2011, 2015, and 2020 
SVD patients underwent a standardized MRI-protocol. MRI-markers of 
SVD were rated according to STRIVE criteria. Vital status was retrieved 
from the Dutch Municipal Personal Records database. Annualized rate 
changes of MRI-markers were estimates with linear mixed-effect mod-
els. Excess mortality risk was determined by calculating standardized 
mortality ratios (SMR) between the SVD cohort and their general pop-
ulation peers.

Conclusions: Our results indicate that long-term BPV is associated with 
longitudinal microstructural WM injury and cognitive decline, suggesting 
that there might be a causal effect between BPV and cognitive decline in 
older adults with CAA.
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SUBCORTICAL INFARCTS AND ASSOCIATION 
WITH COGNITION AT ONE YEAR AFTER 
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Background and aims: Recent small subcortical infarcts (RSSI) may 
evolve to long-term lacunes (cavities) smaller than 3 mm. Little is known 
about the cognitive implications associated with the current 3mm lower 
threshold defined in guidelines. We assessed longitudinal changes in lacu-
nes derived from RSSI to determine the relationship to cognition.
Methods: We included participants with symptomatic MRI-confirmed 
RSSI from two prospective stroke studies with clinical and cognitive 
assessment at baseline and 12-months. We measured the RSSI maximum 
axial diameter and any resulting cavity at baseline and 12-months on 
T2-FLAIR. We used logistic regression to assess associations between 
RSSI final cavity size and cognitive outcome (MoCA), adjusted for baseline 
vascular risk factors (VRF), MoCA and SVD burden.
Results: We included 171 RSSI (mean age 65-years; 35% female). Median 
onset to baseline MRI 41 days (IQR 32) and to 12-months 401 days (IQR 
69). Median baseline RSSI diameter was 8.6 mm (IQR 6.10) and 12-months 
was 6.6 mm (IQR 4.4). 103/171 (60%) RSSI cavitated partially, 33/171 
(19%) completely at 12-months, with median cavity diameter of 4.2 mm 
(IQR 3.52). At 12 months, the cavity was <3mm in 44/171 (26%), and 
6/171 (3.5%) RSSI had disappeared. At 12 months, larger final cavity size 
was associated with worse cognition (MoCA<26, OR 18.64; 95%CI: 1.44, 
241.41; p=0.025) adjusted for baseline VRF, SVD burden and MoCA score.
Conclusions: Lacune size >3mm after RSSI might be associated indepen-
dently with worse cognition at 12-months. Factors influencing long-term 
tissue damage might help predict prognosis for cognitive decline after RSSI.
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Results: For 40 participants (mean age 70 years, 40% female), increasing 
BBB disruption across all white matter was most strongly associated with 
increased colocalized FW (Beta=0.015; [0.013–0.017]; p<0.001; left fig-
ure), moreso than with increased FATissue, and not with MDTissue. Within 
tissue regions, increasing BBB disruption was most strongly associated 
with increased FW within WMH (beta=0.042; [0.033-0.051]), followed by 
increased FW in WMH Penumbra (0.029; [0.023-0.34]), and least within 
NAWM (0.014; [0.012-0.017]; p<0.001; right figure).
Conclusions: Increasing BBB permeability is associated with colocalized 
increased interstitial fluid, and this association is most pronounced in 
regions of greatest CSVD white matter injury.
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Imaging-based risk scores for predicting major 
bleeding in patients taking antithrombotic 
therapy: the Bleeding with Antithrombotic 
Therapy study 2
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Japan, 6Hokkaido University Graduate School of Medicine, Department of 
Diagnostic Imaging, Sapporo, Japan, 7Nakamura Memorial Hospital, 
Department of Neurosurgery, Sapporo, Japan, 8Kawasaki Medical School, 
Department of Stroke Medicine, Kurashiki, Japan, 9Yamagata Prefectural 
Central Hospital, Department of Neurology, Yamagata, Japan, 10Department 
of Neurology, Kyoto Second Red Cross Hospital, Kyoto, Japan, 11Kyorin 
University, Department of Stroke and Cerebrovascular Medicine, Mitaka, 
Japan, 12Tokyo Saiseikai Central Hospital, Department of Neurology, Tokyo, 
Japan, 13National Cerebral and Cardiovascular Center, Department of 
Neurology, Suita, Japan

Background and aims: To determine whether the features of cerebral 
small vessel disease (SVD), which is available on rapid visual assessment of 
clinical MRI, predicts risk of major bleeding in patients taking antithrom-
botic agents.
Methods: The prospective, multicenter, observational study (BAT2 
[Bleeding with Antithrombotic Therapy study 2]) enrolled patients with 
cerebrovascular or cardiovascular diseases who were taking oral anti-
platelets or anticoagulants. Multimodal brain MRI was performed at 

Results: 503 patients (mean age: 65.7 ± 8.8) were included, of whom 
200 (39.9%) died during a median (IQR) follow-up of 15.1 years (12.9-
15.5). Of all studied MRI-markers of SVD, only grey matter volume 
decrease was significantly associated with all-cause mortality (HR 1.3 per 
1-SD decrease [95% CI 1.1-1.5]). The SMR for patients with Fazekas 3 
compared to the age-and sex-matched general population was 1.5 
(95%CI, 1.1-2.0), 1.4 (95%CI, 1.1-1.4) for patients with lacunes, and 1.2 
(95% CI, 1.1-1.4) for patients with higher mean diffusivity (Table 1).
Conclusions: Patients with severe SVD (Fazekas 3), prevalent lacunes, 
or decreases microstructural integrity had a higher 15-year mortality risk 
than their age-and sex-matched peers from the general population.
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Increased Blood-Brain Barrier Permeability 
Colocalizes with Interstitial Free Water in 
Cerebral Small Vessel Disease White Matter 
Injury

Kyle Kern*1, Clint Wright2, Rebecca Gottesman1, Richard Leigh3
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Background and aims: In cerebral small vessel disease (CSVD), diffu-
sion tensor imaging (DTI) quantifies white matter degradation. We 
hypothesize that increasing blood brain barrier permeability (BBBP), 
measured with dynamic susceptibility contrast (DSC) MRI, contributes to 
increased interstitial fluid and white matter injury.
Methods: Participants with a history of stroke ⩾3months prior and evi-
dence of CSVD underwent MRI cross-sectionally with multishell-DTI, 
FLAIR and DSC. FLAIR white matter hyperintensities (WMH) were seg-
mented and aligned to DTI to classify WMH, WMH penumbra, and nor-
mal appearing white matter (NAWM). DTI free water (FW) fraction was 
used to estimate interstitial fluid while FW-corrected white matter integ-
rity was measured as tissue fractional anisotropy (FATissue) and tissue mean 
diffusivity (MDTissue). DSC, also aligned to DTI, was used to identify 
regions of BBBP disruption, grouped into 0.05% intervals from 0-5%. 
Within each tissue region, mean DTI metrics were calculated within each 
colocalized BBBP echelon.
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combination. CSVD MRI markers included WMH and PSMD. Multivariate 
linear regression models were adjusted for common confounding variables 
such as age, sex, hypertension, diabetes and hyperlipidemia.
Results: Assessing subclinical changes in GFR (GFR 60-89ml/min/1.73m2), 
multivariate linear regression showed a significant association of higher 
WMH load and reduced GFR estimated by creatinine (p = 0.018 Figure 
1A) or by cystatin C (p = 0.047, Figure 1B), but not by its combination. 
We found a similar, although non-significant trend for higher PSMD and 
reduced GFR estimated by creatinine (p = 0.076, not shown).
Conclusions: Renal malfunction estimated by distinct GFRs was associ-
ated with WMH but not PSMD as CSVD markers. Creatinine and cystatin 
C were even sensible for subclinical GFR changes (GFR 60-89ml/
min/1.73m2). By relating renal malfunction to CSVD our findings support 
the notion of kidney impairment contributing to CSVD in the context of 
a brain-kidney-axis.
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PROGRESSION OF CLINICAL OUTCOMES 
AT 6 AND 12 MONTHS IN CEREBRAL SMALL 
VESSEL DISEASE STROKE: ANALYSIS 
OF CONTROLS IN THE LACUNAR 
INTERVENTION TRIAL-2 (LACI-2)
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Tim England1, Ahamad Hassan4, John M Bamford5,  
Lisa Woodhouse1, Iris Isheanesu Mhlanga1, Joanna Wardlaw2
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Kingdom, 3University College London, Institute of Neurology, London, United 
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Background and aims: Lacunar stroke, a form of cerebral small vessel 
disease (cSVD), causes dependency and cognitive decline/dementia. 

baseline under prespecified conditions, which covered the burden of SVD 
(white matter hyperintensities, cerebral microbleeds, lacunes, enlarged 
perivascular spaces, cortical superficial siderosis) with central reading. We 
developed Cox regression analyses models to predict the risks of major 
bleeding, selecting candidate predictors on clinical relevance and MRI find-
ings using backward elimination. Performance was assessed with the c 
statistic and calibration plots, adjusted for optimism using bootstrapping.
Results: Major bleeding occurred in 93 of 5250 patients (mean age 
71±11 years, 33% women) during median follow-up of 2.0 years. The risk 
score model included the variables of age of 75 years or older, lacunes (1 
to 4, 5 or more), deep cerebral microbleeds (1 to 4, 5 or more), 
antithrombotic treatment (warfarin, direct oral anticoagulant [DOAC], 
dual antiplatelet therapy, antiplatelet and warfarin or DOAC). Optimism-
adjusted c index was 0.74 (95% CI 0.71–0.79) with a calibration slope of 
0.78 (0.49–1.01) for the major bleeding.
Conclusions: Based on readily available SVD features, the BAT2 scores 
exhibit a predictive value for the risks of major bleeding in patients taking 
antithrombotic agents

Figure. The scores for major bleeding.
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Subclinical renal malfunction is associated with 
cerebral small vessel disease (CSVD) in the 
general population

Maximilian Schell*1, Marlene Heinze1, Felix Nägele1,  
Marvin Petersen1, Carola Mayer1, Christian Schmidt-Lauber2, 
Bastian Cheng1, Götz Thomalla1

1University Medical Center Hamburg-Eppendorf, Neurology, Hamburg, 
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Background and aims: Renal malfunction measured by creatinine 
based glomerular filtration rate (GFR) is associated with severity of CSVD 
measured by white matter hyperintensities (WMH). Recent findings 
showed GFR estimated by cystatin C concentration was associated with 
cardiovascular outcomes and introduced peak width of skeletonized 
mean diffusivity (PSMD) as a more precise imaging marker of microstruc-
tural brain damage. We evaluated different GFR estimations methods and 
the association of subclinical changes in GFR with MRI markers of CSVD 
in a large population-based cohort.
Methods: 2577 participants of the Hamburg City Health Study were 
included in our analysis. GFR was estimated by creatinine, cystatin C or its 
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In a cohort of elderly AF patients on oral anticoagulants we assessed the 
associations between MICON, CHA2DS2-VASc and HAS-BLED scores 
and small vessel disease (SVD) markers (baseline and progression).
Methods: Strat-AF study is an observational, prospective, single-center 
study that enrolled patients over 65 years, taking oral anticoagulants for 
AF. Brain MRI was performed at baseline and after 18 months. On MRI, 
SVD burden and progression were visually assessed with validated scales. 
Risk scores were calculated at baseline.
Results: 170 patients were enrolled (mean age:77.7+/-6.8 years, 
male:65%). At baseline, MICON-ICH was associated with all SVD mark-
ers and MICON-IS with all but Centrum SemiOvale-Enlarged PeriVascular 
Spaces, while CHA2DS2-VASc and HAS-BLED showed few associations 
(Table 1A). At follow-up, only incident MBs were associated with MICON-
ICH and MICON-IS, while no associations were found for CHA2DS2-
VASc and HAS-BLED (Table 1B). Lobar MBs were more correlated with 
MICON-ICH, while deep MB with MICON-IS (Figure 1A-B).
Conclusions: Compared to CHA2DS2-VASc and HAS-BLED, MICON-
scores were more consistently associated with the presence of SVD 
markers and with incidence of new MBs. MBs location might increase the 
predictive ability of the MICON-scores.

However, there is no specific treatment to prevent adverse outcomes 
after lacunar stroke/cSVD. The LACunar Intervention Trial-2 (LACI-2, 
ISRCTN14911850) assessed the feasibility, safety and efficacy of isosorb-
ide mononitrate (ISMN, acts via cGMP) and cilostazol (acts via cAMP) 
over one year.
Methods: LACI-2 was an investigator-initiated prospective ran-
domised open-label blinded-endpoint 2x2-factorial phase-IIb trial. Adults 
age>30yrs with clinical lacunar ischaemic stroke, compatible MR/CT 
brain-imaging and capacity to consent, were randomised to ISMN 25mg 
bd, cilostazol 100mg bd, both, or neither, for one-year. Outcomes includ-
ing cognition (7-level cognition scale, Cog-7; telephone-Montreal cogni-
tive assessment, t-MoCA; telephone interview cognitive scale-modified, 
TICS-M), function (modified Rankin scale, mRS) and mood (Zung depres-
sion scale) were assessed at 6- and 12-months. Change over one-year in 
the double-control cohort were assessed using Kendall’s tau for trend.
Results: LACI-2 recruited 363 participants (of 400, 91%) 02/2018-
05/2021 from 26 UK-hospitals. In the double-control group (n=91): age 
64[57-74] years, females 30 (33%), stroke onset to randomisation 77[17-
256] days. Over one-year of follow-up, the composite outcome and mRS 
worsened; in contrast, cognition and mood improved.
Conclusions: In untreated participants, outcome events increased and 
function worsened; cognition and mood marginally improved. These out-
comes will be targeted in the planned LACI-3 trial.
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Associations of risk scores with SVD burden 
and progression in elderly patients on oral 
anticoagulants for atrial fibrillation:  
the Strat-AF Study

Benedetta Formelli*1, Emilia Salvadori1, Carmen Barbato1, 
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University Hospital, Health Physics Unit, Florence, Italy, 4University of Bologna, 
Department of Electrical, Electronic, and Information Engineering ‘Guglielmo 
Marconi’, Bologna, Italy, 5University of Florence, Department of Experimental 
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Background and aims: Guidelines recommend CHA2DS2-VASc and 
HAS-BLED scores, based on clinical variables, for thromboembolic and 
hemorrhagic risk in atrial fibrillation (AF), however, their predictive value is 
limited. MICON-ICH and MICON-IS, including the imaging variable micro-
bleeds (MBs), have been recently proposed in patients on antithrombotics. 

Days 180 365 Coefficient p-trend

Composite(%) 69.1 69.6 0.23 0.02
mRS>2(%) 14.7 17.7 0.60 <0.0001
Cog-7(impaired,%) 69.1 64.6 0.21 0.09
tMoCA(/22) 18.1 18.0 0.53 <0.0001
TICS-M(/39) 25.5 26.5 0.51 <0.0001
Zung(/102.5) 54.2 53.2 0.58 <0.0001

Figure 1A-B. Correlation between MICON-scores with lobar and 
deep MBs

Disclosure of interest: No

Table 1A-B. Associations between risk scores and baseline and 
progression SVD markers 
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Spain, 5Hospital Universitario Miguel Servet, Stroke Unit - Department of 
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Background and aims: Gender disparities are well-known in universi-
ties and affect different countries in Europe. For women, it is harder to 
reach the highest academic ranks than for their male colleagues. Female 
stroke neurologists represent 51-60% of Spanish members of the 
European Stroke Organization (ESO). We aim to identify their perfor-
mance in academia and a possible gender gap in this field.
Methods: We integrated available information in public databases of 
all the Spanish medical schools for the academic year 2022-23, consid-
ering the number of neurologists dedicated to teaching, their academic 
rank and gender. Special dedication in the area of neurovascular disor-
ders, if not noted by the university, was assessed by reviewing research 
production.
Results: Of the 50 complete medical degree curricula, we could not 
gather enough data from six schools opened in the last years. In all the 
others, 166 neurologists were involved as lecturers in Neurology (33.7% 
women). They coordinated the subject in 32 faculties (eight of them being 
stroke neurologists, 37.5% women). Academic ranks among stroke neu-
rologists were as follows: two professors (none women), nine senior lec-
turers (one woman), one lecturer (woman), and 19 associate lecturers 
(11 women).
Conclusions: Gender disparity among Spanish academic staff is also a 
reality in our field. Considering female rates memberships in ESO, their 
involvement in university teaching and ranks are below expected. We 
should address these differences in order to reduce inequalities. Situations 
from other European countries would be of interest.
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ARE THERE SEX DIFFERENCES IN THE 
SEVERITY OF CARDIOEMBOLIC STROKE DUE 
TO ATRIAL FIBRILLATION?
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Background and aims: Previous studies have described a higher risk of 
cardioembolic (CE) stroke in women, which were more severe and 
showed worse functional outcomes. This could be explained by a lower 
dose of anticoagulants given to females. Our aim is to describe the gen-
der-related severity of the CE stroke due to AF (atrial fibrillation).
Methods: We conducted a retrospective study of a prospective col-
lected database at a regional level in the Comunidad Valenciana from July 
to December 2021.
Results: A total of 1992 cases were registered, 551 of which were 
ischemic stroke. Among those, 212 (38.6%) were females and 110 were 
AF related CE, whereas in our database CE caused by AF amongst women 
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A Simple Clinical Score for Screening of 
Suspected Acute Lacunar Stroke
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Sciences, Brain Research Imaging Centre, Edinburgh, United Kingdom

Background and aims: Lacunar stroke represents around a quarter of 
all ischemic strokes, however, their identification in the acute setting is 
challenging. We aimed to validate a simple clinical score to identify lacunar 
stroke in the acute setting with magnetic resonance (MR) data.
Methods: We analysed data from the WAKE-UP trial and extracted 
Oxfordshire Community Stroke Project (OCSP) classification. Lacunar 
clinical score was defined as patients having NIHSS<7 and OCSP lacunar 
syndrome. Assessment of acute lacunar infarcts on MR was made by two 
independent investigators blinded to clinical data. We calculated sensitiv-
ity, specificity, negative and positive predictive value (NPV and PPV, 
respectively) of lacunar score.
Results: We included 503 patients, mean (±SD) age 65.2 (±11.6), 325 
(65%) males, median (IQR) NIHSS=6 (4-9); 108 (22%) lacunar infarcts 
were identified on MRI, patients fulfilling lacunar score criteria were 120 
(24%). Patients with lacunar score had lower NIHSS (4 vs 7, p<0.001), 
higher systolic (157 mmHg vs 151 mmHg,p=0.001) and diastolic (86 
mmHg vs 83 mmHg,p=0.013) blood pressure and smaller infarct volume 
(2.4 ml vs 9.5 ml,p<0.001). Performance of lacunar score was: sensitivity 
0.44; specificity 0.82; PPV 0.39; NPV 0.84; accuracy 0.73. False negatives 
(N=61) had higher systolic blood pressure (158 mmHg vs 151 
mmHg,p=0.015) and smaller stroke volume (0.78 ml vs 8.91 ml,p<0.001), 
false positives (N=73) had smaller stroke volume (3.54 ml vs 8.59,p=0.004).
Conclusions: Implementation of this simple score into clinical practice 
may help acute management of lacunar stroke and guide patient selection 
in clinical trials with good specificity.
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lower long-term mortality. Conversely, women and men aged >75 years 
had similar rates of mortality, thromboembolic events and intracranial 
bleeding. More studies are needed to better understand whether older 
age can nullify the observed sex differences.
Disclosure of interest: No
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SEX PATTERNS IN TIA AND STROKE 
SYMPTOMS IN LIGHT OF THE FACE ARM 
SPEECH (FAST) PUBLIC EDUCATION 
CAMPAIGN: THE POPULATION-BASED 
ROTTERDAM STUDY
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Background and aims: Urgent medical treatment is crucial after stroke 
and TIA, but hindered by extensive prehospital delays. Public education 
campaigns based on the FAST-test (Face-Arm-Speech-Time) have 
improved response after major stroke, but not minor stroke and TIA, due 
potentially to lower sensitivity of the FAST test to minor events. We 
aimed to determine frequency of TIA and stroke symptoms in the general 
population.
Methods: We included all patients with first-ever stroke or TIA from 
2002-2016 in the population-based Rotterdam Study. We scrutinized 
medical records from all healthcare providers for neurological symptoms, 
and determined the prevalence of different symptoms by stroke severity 
(i.e., TIA, minor stroke[NIHSS⩽3], and major stroke[NIHSS>3]). We 
also assessed sensitivity of the FAST-test for event diagnosis.
Results: Of all 896 patients (mean age: 77.6(±9.4) years, 57.2% women), 
237 had major stroke, 254 minor stroke and 407 TIA. Virtually all patients 
with major stroke experienced ⩾1 FAST-symptoms (233/237;98.3%), 
while ⩾1 symptom was present in 250 (62.2%) patients with TIA and 186 
(73.2%) with minor stroke. FAST-symptoms were similar in men and 
women. Among patients with no FAST-symptoms, hemianopia (46.7% TIA 
and 33.8% minor stroke), sensory disturbance (13.8% TIA and 27.9% 
minor stroke), and dizziness (17.1% TIA and 25.0%minor stroke) were 
common.
Conclusions: In contrast to major stroke, the FAST-test has limited sen-
sitivity for TIA and minor stroke, missing one third of events. Future 
public education campaigns on stroke awareness may benefit from focus 
on less severe or transient events, notably by involving visual defects.

in 50 cases (45.5%). 60 patients presented AF previously and 40 were 
receiving anticoagulation at admission, 20/50 (40%) women and 20/60 
(33,3%) men.
Presenting NIHSS was higher in women, but this difference was not sta-
tistically significant (10 vs 9, p = 0,236). When we considered only CE 
stroke due to AF, women presented stroke at older age (81 vs 77, p = 
0,052) and there were no differences in median presenting NIHSS accord-
ing to sex (15 vs 15, p = 0,799). The mortality rate at 3 months was of 
19,1% in men and of 16,2% in women (p = 0,781).
Conclusions: In our series, women with AF related CE stroke did not 
present with more severe strokes. We hypothesize this finding could be 
related to a higher proportion of previously anticoagulated patients in 
women.
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SEX, GENDER AND STROKE

621

The role of age in sex-related differences in 
efficacy and safety of treatment with direct oral 
anticoagulants in patients with atrial fibrillation
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Greece, 9Clinical Center of Serbia, Medical faculty, Neurology, Belgrade, 
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Background and aims: Direct oral anticoagulants (DOACs) in throm-
boprophylaxis of atrial fibrillation (AF) are increasingly used. The propor-
tion of women included in RCTs on DOACs is low leading to conflicting 
evidence, particularly in women aged >75 y.
Methods: A systematic review and meta-analysis were performed using 
4 databases from 1990 to 2020. Studies (st) on efficacy and safety of 
DOACs were compared between the sexes of all ages and/or those aged 
>75 y.
Results: From 2,679 art.,(161 full-text screened), 32 (10 RCTs, 22 obser-
vational st) were included. Women had lower rates of long-term mortality 
(2 y) compared to men (27,213 pat.; 6.5% vs. 7.7%, OR 0.84; [0.76- 0.92], 
I2=0, P=0.0004). Conversely, rates of all stroke, ischaemic stroke or sys-
temic embolism (SE) were higher in women (16 st, 236,989 pat.) (1.1 % vs. 
0.9%, OR 1.18, [1.08- 1.30], I2=18%, P=0.0006). Rates of intracranial bleed-
ings did not differ. In pat. aged >75 y (7 st, 72,582 pat.), rates of mortality, 
stroke, SE, and intracranial bleeding were similar (3 st, 89,538 pat.) (2.3% 
vs 1.4%, OR 1.36 [1.23-1.51], I2=0%, P<0.00001). GI bleeding occurred 
more frequently in women in the whole cohort and > 75 y.
Conclusions: In our meta-analysis, compared with men, women with AF 
treated with DOACs had a higher thromboembolic risk than men and a Disclosure of interest: No
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Results: 48% of the study population were women, mean age 77 (SD: 
13.4) compared to 72 (13.3) for males. Compared to men, women tend to 
have severe strokes (19% vs 12%), more diabetes (19% vs 24%), more AF 
(21% vs 18%) and similar stroke types (Ischemic: 87% vs 88% ). Differences 
were identified for access to brain scanning within 1 hour (Adjusted Odds 
Ratio 1.07, Confidence Interval 1.06-1.08), whether patient attended a 
stroke unit within 4hrs (AOR 1.04, 1.03-1.05), receiving thrombolysis 
within 4hrs (AOR 1.11, CI 1.09-1.13), swallow screening within 4hrs (AOR 
0.92, CI 0.91-0.93), assessed by occupational therapist within 72hrs (AOR 
0.95, CI 0.94-0.97), physiotherapy within 72hrs (AOR 1, CI 0.99-1.01) and 
speech and language therapist within 72hrs (AOR 0.94, CI 0.93-0.95). At 
discharge, men have higher likelihood of good outcomes (AOR 1.13, CI 
1.11-1.14) but worst mortality (AOR 1.14, CI 1.13-1.16).
Conclusions: Differences were observed in acute stroke care between 
men and women. At discharge, Female patients with stroke tended to 
have better survival but poorer outcomes compared to men.
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Sex and thrombin generation differences 
associated with leukocyte gene expression in 
patients with acute ischemic stroke

Sarina Falcione*1, Elena Spronk1, Danielle Munsterman1, 
Twinkle Joy1, Glen Jickling1

1University of Alberta, Department of Medicine, Edmonton, Canada

Background and aims: Sex differences in stroke exist including varia-
tion in stroke risk and outcome. In this study, we examine leukocyte gene 
expression differences by sex and thrombin generation in patients with 
ischemic stroke. Sex related differences in thrombus generation may con-
tribute to differences in stroke risk or outcome, requiring sex specific 
prevention strategies.
Methods: In 97 patients with acute ischemic stroke, thrombin genera-
tion was measured by in-vitro assay. Leukocyte gene expression was 
measured by microarray. Differences in leukocyte gene expression related 
to sex and thrombin generation were identified. Identified genes were 
also analysed by functional analysis.
Results: Females and males had similar overall level and distribution of 
thrombin generation. An increase in thrombin generation in females was 
associated with increased thrombin signaling (CCR1, PAR2, F13A1), and 
platelet activation and aggregation (SELP, GP1BA, GP1BB, GP5, ESAM, MPL), 
while males with high peak thrombin have decreased expression of genes 
involved in thrombus degradation (SERPINE2, SERPING1). Pathways iden-
tified by functional analysis identified estrogen-mediated S-phase entry, 
granulocyte adhesion and diapedesis and IL-1 signaling.
Conclusions: Sex and thrombin generation differences related to gene 
expression exist in patients with acute ischemic stroke. We identified several 
novel genes and pathways that are differentially expressed between females 
and males with high and low peak thrombin. These genes provide insight into 
regulatory differences of thrombus generation between females and males 
and may have implications for sex specific stroke treatment strategies.
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GENDER DIFFERENCES IN PSYCHOLOGICAL 
SEQUELAE OF DYSPHAGIA AFTER ISCHEMIC 
STROKE
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Service delivery for acute ischemic stroke 
patients: Does sex matter?

Friedrich Medlin*1,2, Patrik Michel1, Davide Strambo1,  
Dimitris Lambrou1,3, Valeria Caso4

1Stroke Center, Neurology Service, Department of Clinical Neurosciences, 
University Hospital, Lausanne, Lausanne, Switzerland, 2Stroke and Neurology 
Unit, Departement of Internal Medicine, Fribourg, Switzerland, 3Larissa 
University Hospital, Departement of medicine, Larissa, Greece, 4Stroke Unit, 
Santa Maria della Misericordia Hospital, University of Perugia, Perugia, Italy

Background and aims: There is mounting evidence that women with 
acute ischemic stroke (AIS) are older, and have higher preexisting handi-
cap and comorbidities than men. These factors only partially explains 
their poorer functional long-term outcome, however. We therefore 
sought to investigate sex differences in the delivery of acute stroke ser-
vices in a large cohort of consecutive AIS patients.
Methods: All patients from the Acute STroke Registry and Analysis of 
Lausanne (ASTRAL) from 03/2003-12/2019 were analysed. Multivariate 
analysis of acute time metrics, revascularization therapies (IVT/EVT), 
number of ancillary exams for stroke work-up, subacute carotid artery 
revascularization for symptomatic stenosis, rate of change in goals of care 
(palliative care attitude) and lengths of hospital stay were performed
Results: Of the 5347 retrospectively analyzed patients, 45% were female and 
the median age was 74.6 years. Female sex was significantly associated with 
higher onset-to-door (OR:1.09, 95%CI 1.04-1.14;p<0.01) and door-to-punc-
ture intervals (OR:1.15, 95%CI 1.05-1.25;p<0.01). There were also trends 
for less diagnostic exams in women (OR:0.92 95%CI 0.83-1.01; p=0.08), 
fewer subacute carotid revascularisation treatments (OR:0.69 95%CI0.33-
1.18; p=0.147) and longer hospital duration (OR:1.03 95%CI 0.99-
1.07;p=0.19). We found no significant differences in the rates of IVT and/or 
EVT, nor changes in goals of treatments between male and female sex.
Conclusions: In this consecutive, retrospective, single-center analysis of 
a large AIS cohort, female sex was significantly associated with longer 
onset-to-door and door-to-endovascular puncture times. These and 
other indicators for less effective stroke service delivery may explain the 
poorer functional long-term outcomes in female patients and requires 
further attention.
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Sex differences in stroke care: A national stroke 
registry study

min xu*1, Youssef Hbid1, Kaili Stanley1, Ajay Bhalla1,2,  
Martin James3,4, Charles Wolfe1, Matthew DL O’connell1, 
Abdel Douiri1
1King’s College London Guy’s Campus, School of Life Course & Population 
Sciences, London, United Kingdom, 2Guy’s and St Thomas’ NHS Foundation 
Trust, Stroke, elderly care and general medicine, London, United Kingdom, 
3Royal Devon & Exeter Hospital, Stroke, Exeter, United Kingdom, 4University 
of Exeter Medical School, Medical School, Exeter, United Kingdom

Background and aims: Previous studies showed differences between 
men and women in stroke care. We aim to evaluate the quality of care by 
gender and assess outcomes at discharge.
Methods: Ten key indicators, representative from across stroke care 
pathway, were analysed using the national quality register for England, 
Wales and Northern Ireland (2016-2022, n=810436). Logistic regression 
models were constructed adjusted for demographics and case mix. Good 
outcomes were measured using modified Rankin scale (mRS 0-2).
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were only observed in studies with follow-up over 5 years. No significant 
differences were found in case-fatality or recurrence. Our narrative 
review suggested that women were more likely to be depressed after 
stroke, but no difference in cognitive impairment. Heterogeneity of over 
50% between studies was observed.
Conclusions: Female stroke patients tend to have better survival, but 
poorer functional outcomes and to access to stroke care than male 
patients. Our findings highlight the opportunities to improve post-stroke 
healthcare services and secondary prevention in women.
Disclosure of interest: No
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Gender difference in stroke prophylaxis

Benedikte Lea Nygaard*1, Martin Kurz1,  
Camilla Jacqueline Hansine Normand2, Soffien Ajmi1,  
Sara Maria Mathisen1, Lars Fjetland3

1Stavanger University Hospital, Department of Neurology, Stavanger, Norway, 
2Stavanger University Hospital, Department of Cardiology, Stavanger, Norway, 
3Stavanger University Hospital, Department of radiology, Stavanger, Norway

Background and aims: Atrial fibrillation (AF) is an important stroke 
risk factor. Women might face a disproportionately high stroke burden, 
requiring efforts to understand gender-specific underlying causes. Data on 
prophylactic anticoagulation in patients with AF and stroke suggests that 
women may be undertreated.
Methods: From 2009 to 2022, we prospectively registered all acute 
stroke patients treated with endovascular thrombectomy (EVT). We 
recorded stroke-risk factors, including AF and status of anticoagulation. In 
order to examine a possible gender difference in treatment, we compared 
proportions of men and women diagnosed with AF and proportions suf-
ficiently anticoagulated.
Results: 438 patients were treated with EVT. In 86 men (35%) and 85 
women (45%) AF was detected (p=0.04). In 41 men (17%) AF was newly 
diagnosed. In 47 men (19%) AF was known at admission, in 23 men (9%) 
AF was insufficiently anticoagulated. In 39 women (20%) AF was newly 
diagnosed and 76 (40%) had known AF. 37 women (19%) were insuffi-
ciently anticoagulated at admission (p=0.002). Clinical outcome, treat-
ment times in hospital and rate of complications did not differ between 
the groups.
Conclusions: In this prospectively followed group of patients treated 
with EVT, significantly more women were diagnosed with AF. In addition, 
significantly more women with known AF were insufficiently anticoagu-
lated compared to men. This may indicate that women are more likely to 
be undertreated for AF and thus might have a higher risk for related 
stroke. We suggest further studies addressing specific causes and poten-
tial improvements in prophylactic treatment of AF in women.
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Sex-related differences in pre-hospital and 
hospital treatment of patients with suspicion of 
acute ischemic stroke

Laura Philine Westphal*1, Lilian Rüttener1, Tim Gasser1, 
Andreas Luft1,2, Ulrike Held3, Susanne Wegener1
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1Medical University of Innsbruck, Department of Neurology, Innsbruck, 
Austria, Innsbruck, Austria, 2VASCage, Research Center on Vascular Ageing 
and Stroke, Innsbruck, Austria, Innsbruck, Austria, 3ICONE-Innsbruck 
Cognitive Neuroscience, Department for Hearing, Speech and Voice 
Disorders, Medical University of Innsbruck, Anichstraße 35, 6020 Innsbruck, 
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Background and aims: This study examines the relationship between 
gender and dysphagia after ischemic stroke, including psychological 
consequences.
Methods: Within the STROKE-CARD Registry study (NCT04582825) 
from 2020 to 2022 dysphagia was diagnosed within clinical routine by 
standard swallowing examinations by speech therapists. SINGER 
Independency Index assessed swallowing issues at discharge and after 3 
months. Affective symptoms were recorded after 3 months based on 
Hospital Anxiety (HADS-A) and Depression (HADS-D) Scale and Beck 
Depression Inventory (BDI).
Results: Of 648 patients, including 36.6% women and 63.4% men, 19.3% 
had dysphagia at baseline. At hospital discharge and 3-month follow-up, 
13.5% and 6.8% reported ongoing swallowing issues, respectively. The 
longer the swallowing problem persisted, the higher were the scores in 
HADS-A, HADS-D, and BDI. In linear regression analysis adjusting for age, 
sex and functional disability at 3 months HADS-D (p = < 0.001) and BDI 
(p = 0.007), but not HADS-A (p = 0.090) scores at 3 months were sig-
nificantly higher in patients with persistent dysphagia compared to those 
without initial dysphagia or who recovered until follow-up. There was no 
difference in mean scores between the sexes on HADS-A, HADS-D and 
BDI, however, men had a higher incidence of reporting being irritable 
more quickly (66.7% vs. 27.8%; p = 0.009). In addition, women were sig-
nificantly more likely to receive antidepressants after 3 months (64.5% vs. 
40.4%; p = 0.030).
Conclusions: Post-stroke dysphagia has impact on depressive symptoms 
3 months after ischemic stroke with poor gender-specific differences.
Disclosure of interest: No
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SEX DIFFERENCES IN STROKE CARE AND 
OUTCOMES – A SYSTEMATIC REVIEW AND 
META-ANALYSIS

Min Xu*1, Lu Liu1, Kaili Stanly1, Martin James2,3,  
Charles Wolfe1, Matthew DL O’connell1, Abdel Douiri1
1King’s College London Guy’s Campus, School of Life Course & Population 
Sciences, London, United Kingdom, 2Royal Devon & Exeter Hospital, Stroke, 
Exeter, United Kingdom, 3University of Exeter Medical School, Medical School, 
Exeter, United Kingdom

Background and aims: Studies on sex differences in stroke processes 
of care and outcomes have increased rapidly in recent years. We aim to 
provide an up-to-date systematic review and meta-analysis.
Methods: Relevant studies published from January 2008 to May 2022 
were searched in MEDLINE, Embase and CINAHL. Random-effect mod-
els were used to calculate pooled estimates, Hazard Ratios and Odd 
Ratios, where applicable. I2 was used to measure heterogeneity. Funnel 
plots and Egger test were used to evaluate publication bias.
Results: Of 101 studies included in our narrative review, 50 were eligi-
ble for the meta-analysis. The overall pooled estimate showed that 
women were 13% [3%-22%] less likely to receive thrombolysis after 
stroke compared to men. Women had increased risk of poor functional 
outcomes:32 % [21%-44%]. Moreover, women had 14% (95% CI, [7%-
20%]) lower risk of all-cause mortality; however, these discrepancies 
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Liguria, Neuroscience Department, Genoa, Italy, 7ASL1, Neurology 
Department, Imperia, Italy, 8IRCCS Policlinico San Martino, Stroke Unit, 
Genoa, Italy

Background and aims: Stroke prevalence in women is rising with the 
increase of female population average age. We have conducted an obser-
vational study in our city, Genoa (Italy), aimed at assessing sex differences 
in stroke management.
Methods: Data were collected in the three main city hospitals, from June 
2021 to June 2022. 845 patients with ischemic and hemorrhagic stroke, 
admitted to hospital within 24 hours after symptoms onset, were 
enrolled.
Results: Significant gender-related differences in demographics and clini-
cal severity at hospital admission were reported (Tab.1). We did not 
observe any difference in onset-to-door time, door-to-imaging time, 
door-to-needle time, and door-to-groin time (Tab.2). Among patients 
with ischemic stroke, 301/749 were treated with intravenous (IV) throm-
bolysis. We observed that women were more likely to be treated with IV 
thrombolysis than men (OR=0.7,95%CI=0.5–0.9, p=0.03). A significant 
correlation between female sex and the worst clinical outcome was 
reported; no differences in mortality were observed (Tab.3).
Conclusions: Data regarding the older age and the more severe stroke 
presentation in women have already been confirmed in several studies. In 
our peculiar cohort of patients, among the oldest in Europe, both the 
physiological aging process and psychosocial risk factors (e.g. social isola-
tion) may have contributed to increase stroke incidence and its clinical 
severity among women. Even if more women were treated with IV 

Background and aims: We analyzed sex-specific differences in stroke 
patient admission and treatment in order to reveal potential gaps in 
stroke care.
Methods: We screened all patients referred to our stroke center 
between 2014 and 2020 with suspicion of stroke. Patients with different 
cerebrovascular events and stroke mimics were included. We collected 
demographic, hospitalization and 90-day-follow-up-data and stratified 
results according to sex. In a logistic-regression analysis for 90-day-func-
tional-outcome, we estimated the effect of sex and corrected for age, 
admission-NIHSS, atrial fibrillation, arterial hypertension and diabetes.
Results: Of 7103 patients included, 56.7% were male and 43.3% female. 
Women were older (median 76.3 years, IQR 64-84, vs. 70.7, IQR 59-79, 
p<0.001, Figure1), and lived more often in nursing homes before the 
event (10.5% vs. 3.8%, p<0.001). Among patients with acute ischemic 
stroke, endovascular treatment was performed more often in women 
(21.4% vs. 17.3%, p<0.01). Onset-to-treatment and door-to-treatment-
times were significantly longer in women, who presented with a higher 
stroke severity (NIHSS 4, IQR 1-12, vs. 3, IQR 1-8). A favorable 90-day-
functional-outcome (mRS 0-2) occurred more often in men (72.8% vs. 
62.4%, p<0.001). When correcting for confounders in a multivariable 
logistic-regression, female sex was independently associated with 
3-months-outcome (p<0.05) with age, admission-NIHSS and diabetes 
remaining highly significant predictors (p<0.001).
Conclusions: Although treatment and outcome parameters appear to 
be in favor of men, most can be explained by older age and higher stroke 
severity in women. However, with considerably fewer women admitted to 
specialized stroke center care, their chances for recovery may be further 
diminished.
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Sex differences in stroke management:  
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Ilaria Gandoglia*1, Irene Schiavetti2, Nicoletta Reale3,  
Carlo. Gandolfo3, Maurizio Balestrino4, Monica Bandettini  
DI Poggio4, Fabio Bandini5, Laura Filippi5, Maria Gabriella 
Poeta1, Laura Strada1, Carlo Serrati6,7, Davide Sassos8,  
Cinizia Finocchi8, Laura Malfatto8, Angelo Schenone4,  
Massimo Del Sette8

1E.O. Galliera, Neurology Unit, Genoa, Italy, 2Università of Genoa, 
Department of Health Sciences, Section of Biostatistics, Genoa, Italy, 
3A.L.I.Ce., Liguria ODV, Genoa, Italy, 4University of Genoa, Neurological Clinic, 
Genoa, Italy, 5Ospedale Villa Scassi, Neurology Unit, Genoa, Italy, 6DIAR 

Tab.1

Tab.2

Tab.3 Modified Rankin Scale (mRS) at discharge
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and functional outcomes at 3 months. We used the t-test and, when 
necessary, the Mann Whitney test for continuous variables, the chi-square 
test for categorical variables, and the odds ratio for binary variables.
Results: we collected 326 available records, 174 male (1) and 152 female 
(2), 53,4 and 46,6 % respectively. Median age was significantly higher in 
women: 79 vs 75, p 0,001. Stroke mimics were more frequent in women, 
even though only marginally significantly (9% vs 3%, p 0,055, OR 2,8 IC 
1,6-7,5). No significant differences were found in all other comparisons, as 
shown in the table below.
Conclusions: in our real-world stroke units, no gender differences were 
found in various parameters of care. We hypothesize that these results 
may depend on our policy of admitting all ischemic stroke patients, both 
male and female, regardless of age or symptom severity. Our patient 
population then receives the same type of care, achieving a similar func-
tional outcome at three months.
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Sex Differences in Functional Outcome after 
Endovascular Treatment in Patients with Acute 
Ischemic Stroke
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Background and aims: Endovascular treatment (EVT) for acute 
ischemic stroke due to large vessel occlusion effectively reduces disability, 
but data on sex differences in functional outcome of patients treated with 
EVT are inconclusive. The aim of this analysis is to investigate sex differ-
ences in functional outcome after EVT in a nationwide registry.
Methods: Descriptive analyses and multivariable logistic regression mod-
els adjusted for prespecified confounders (demographics, patient-specific 
and clinical parameters) were performed based on data from the Austrian 
Stroke Unit Registry from 2013-2019. The primary outcome parameter 
was favorable functional outcome (modified Rankin Scale (mRS) 0-2) 
three months after the index event.
Results: The study population comprised 2961 patients, of those, 1561 
(52.7%) were male and 1400 (47.3%) female. In total, 1236/2961 patients 
(41.7%) achieved favorable functional outcome. Among male 703/ 
1561(45.0%) achieved an mRS 0-2 compared to female (533/1400 
(38.1%)). Over time, a positive trend towards an increase in the frequency 
of favorable outcome could be observed exclusively in the male popula-
tion. In the adjusted logistic regression model, we observed a significantly 
negative association of female sex with favorable functional outcome 
(adjOR 0.80, 95% CI 0.66-0.96).
Conclusions: In this nationwide cohort of patients with acute ischemic 
stroke treated with EVT the female patients achieved worse functional 
outcome. In contrast to other large registry studies, female sex was a 

thrombolysis, final clinical disability was worse in women. This result may 
be explained by the higher severity of symptoms in women at stroke 
onset.
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A gender perspective in a drip-and-ship model  
for mechanical thrombectomy
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Background and aims: Several studies show gender disparities in 
stroke outcome: women face more mortality and worse disability 
degrees after strokes. Although there are multiple hypothesis about this, 
we did not find in literature any time to treatment analysis once the 
patient arrives at the hospital. Our goal was to find any difference due to 
gender in our drip-and-ship code stroke model in order to optimize and 
improve it
Methods: We statistically analyzed mechanical thrombectomies per-
formed between 2014 and 2020 in our center.
Results: There were 322 thrombectomies, of which 160 were women. 
Women were statistically younger (71.30 vs 78.9 p<0.001). Pre-stroke 
Rankin Scale and pre-treatment NIHSS and ASPECTS show no statisti-
cally differences. In our series there are no differences between gender in 
mortality neither Rankin Scale 3 months after the event. We did not find 
any statistically difference in the time between clinical onset and arrival at 
the hospital (74.5 minutes median in women vs 69 minutes in men – p 
0.49). Neither we find in door-to-needle time (54 minutes median in 
women vs 58 minutes in men - p 0.82) and door-to-puncture time (123 
minutes median in women vs 128 minutes in men - p 0.29).
Conclusions: We found no time to treatment neither mortality differ-
ences between gender in our mechanical thrombectomy model for 
strokes. However, we highlight statistically significant differences in age. 
We need further studies to explain why in our series, women who 
undergo thrombectomy are younger than men.
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Background and aims: in recent years, gender differences in cerebro-
vascular disease have been increasingly recognized, however, gender-
based stroke medicine is still understudied. We investigated the issue 
using data our two Stroke Units, located in distinct Italian regions.
Methods: We retrieved data from patients hospitalized for ischemic 
stroke in our two Stroke Units and analyzed possible differences by sex in 
age, stroke mimic, admission NIHSS, stroke subtypes defined according to 
OCSP classification, acute stroke treatments, length of hospitalization, 
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Methods: TICH-2, a double-blind placebo-controlled trial, investigated 
the safety and efficacy of tranexamic acid in ICH. Outcome analyses, using 
logistic regression, were adjusted for age, pre-morbid mRS, systolic blood 
pressure, National Institute of Health Stroke Scale (NIHSS), ICH-volume 
and time from onset to randomisation.
Results: 1301 men and 1024 women were recruited to the trial. At 
baseline, female patients were older, had higher pre-morbid mRS, NIHSS, 
had larger bleeds, in a lobar territory and were more likely to have a do 
not resuscitate (DNR) in place(table 1). Analysis of outcomes showed no 
evidence of a difference between sexes in day 90 mRS (aOR 0.90, 95% CI 
0.81-1.20) or mortality by day 7 or 90 (aORs 1.13, 95% CI 0.81-1.56, 1.25, 
95% CI 0.96-1.61 Death at day 7 add).
Conclusions: Although women have worse prognostic factors in ICH 
compared to men, their outcomes did not differ.
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Ischemic stroke induces Endothelial-to-
Mesenchymal Transition in brain vessels
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Background and aims: Progressing cerebral damage and repair 
attempts following stroke are mediated by brain resident as well as immi-
grating hematogenous cells. However, these processes are far from being 
understood. The process of endothelial cells losing their endothelial-spe-
cific features to gain mesenchymal characteristics called Endothelial-to-
Mesenchymal transition (EndMT) has been shown to contribute to the 
pathophysiology of fibrosis, atherosclerosis, cancer but also embryogen-
esis. Here, we report that ischemic stroke induces an EndMT-like 
process.
Methods: Mice were subjected to experimental stroke (MCAO). EndMT-
transcription factor and EndMT-marker were evaluated by RT-PCR 6h 
(n=5) and 24h (n=4) post stroke. Markers for early (CD44), late EndMT 
(Fibronectin), EndMT-transcription factor Snail1/2 and endothelial 
stemness (CD133) were quantified 24h and 72h after stroke (n=6). 
Additionally, EndMT-marker were evaluated immunohistochemically on 
sections of stroke patients.
Results: Experimental stroke results in an upregulation of EndMT-
transcription factors Snai1, Snai3 and IL-1 receptor antagonist Il1rn 6h 

negative predictor of functional outcome despite adjustment for con-
founding factors.
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RISK FACTORS IN NeST REGISTRY – A REAL-
WORLD EVIDENCE
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Background and aims: Several studies have reported disparities in 
stroke symptomatology between men and women which can lead to mis-
diagnosis and undertreatment. There are discrepancies between individ-
ual studies, reviews and meta-analysis which may be explained by the 
limited number of patients, population characteristic and various sources 
of potential biases. Higher-quality prospective studies are needed to sup-
port these findings. We investigated whether there were sex differences 
in clinical presentation and risk factors of stroke in the real-world data of 
NeuroAiD Safe Treatment Registry (NeST Registy).
Methods: The analysis included Stroke patients receiving MLC601/
MLC901 recruited from April 2014 to December 2022 in NeST Registry, 
a prospective real-world observational registry. Follow-up visits were 
done at 1, 2 and 3 months. Data collected include demographics, medical 
conditions, clinical assessments of neurological, functional and cognitive 
state. Two-tailed t test (SAS software) was performed to determine sig-
nificant difference in the population of men and women.
Results: Among 540 patients (457 ischemic and 83 hemorrhagic), there 
were 58 % men (mean age 59 years; SD,14) and women 42 % (mean age 
60 years; SD,15.5).There were no significant difference on NIHSS and 
Modified Rankin Scale across all timepoints. No significant difference in 
stroke severity between ischemic and hemorrhagic strokes. The usual 
cardiovascular risk factors were present in both groups.
Conclusions: Stroke patients over 3 months did not show differences 
related to sex for the effects of MLC601/MLC901 on post-stroke recov-
ery and concomitant risk factors.
This study is submitted on behalf of the NeST Collaborators.
Disclosure of interest: No
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SEX DISPARITIES IN INTRACEREBRAL 
HAEMORRHAGES – ANALYSIS OF TICH 2 
TRIAL DATA

Chaamanti Sivakumar*1, Elinor Greenman2, Lisa Woodhouse1, 
Zhe Kang Law3, Kailash Krishnan1, Philip M Bath1, Nikola Sprigg1

1Stroke Trials Unit, University of Nottingham, Nottingham, United Kingdom, 
2University of Nottingham Medical School, Queens Medical Centre, 
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Hospital Canselor Tuanku Muhriz, National University of Malaysia, Kuala 
Lampur, United Kingdom

Background and aims: Disability and prognosis after stroke has been 
shown to be worse in women. However there is limited data exploring 
sex differences in patients with intracerebral haemorrhage (ICH). We dis-
aggregated sex data from the TICH-2 trial to investigate the disparities in 
baseline characteristics, functional outcome (modified Rankin Score 
[mRS]) and mortality by day 7 and 90.

Table 1. 

Baseline features Male Female P-value

Age(years) 66.2(13.5) 72.3(13.5) <0.001
Pre-stroke mRS 0.43(0.91) 0.71(1.13) <0.001
NIHSS 12.6(7.3) 13.6(7.7)     0.002
DNR(%) 161(12.4) 231(22.6) <0.001
Haematoma location(%) <0.001
Deep 1) 848(65.2) 523(51.1)
Lobar 2) 337(25.9) 401(39.2)
Infratentorial 3) 77(5.9) 72(7.0)
Combination 4) 39(3.0) 28(2.7)
ICH volume(ml) 22.7(26.0) 25.6(28.5) 0.012
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most protective protocol in both mild (45 min) and severe (75 min) 
ischemia (beginning before 2 h after arterial reperfusion). Distribution 
assessment indicates that rGOT can reach the brain and induce the acti-
vation and downregulation of proteins related with cell survival.
Conclusions: Our findings establish that tissue neuroprotection and 
improved functional outcomes after stroke are unequivocally achievable 
with rGOT treatment.

after MCAO (p<0.05). Twenty-four hours following MCAO EndMT-
transcription factor Snai1 and EndMT-markers Vim (Vimentin) and Fn1 
(Fibronectin) were upregulated (p<0.05). Immunohistochemical quantifi-
cation confirmed stroke induced upregulation of endothelial stem-cell 
marker CD133, early EndMT-marker CD44 and late-stage EndMT-marker 
Fibronectin as well as transcription factor Snail1/2 within the ischemic 
brain. The study on human brain samples confirmed the expression of 
EndMT-marker S100A4 and Vimentin in consequence of stroke.
Conclusions: Understanding the role of the Endothelial-to-Mesenchymal 
transition within the pathophysiology of stroke will contribute to our 
further understanding of the mechanisms leading to the progressing brain 
damage but also repair and could represent a new promising therapeutic 
target.
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Preclinical validation of human recombinant 
glutamate-oxaloacetate transaminase for the 
treatment of acute ischemic stroke
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Ramón Iglesias-Rey1, Esteban Lopez-Arias1,  
Andrés Da Silva-Candal2, Susana B.Bravo1,  
María del Pilar Chantada-Vázquez1, Susana Arias1,  
Maria Santamaría-Cadavid1, Ana Estany-Gestal1,  
Ahlem Zaghmi3, Marc A. Gauthier3, María Gutiérrez-
Fernández4, Abraham Martin5, Jordi Llop6, Jose Vivancos7,  
Mar Castellanos2, Exuperio Díez Tejedor4, Tomás Sobrino1, 
Aharon Rabinkov8, David Mirelman8, Jose Castillo1,  
Francisco Campos*1
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Compostela, Spain, 2A Coruña Biomedical Research Institute, Neurology, A 
Coruña, Spain, 3Institut National de la Recherche Scientifique (INRS), 
Chemistry, Québec, Canada, 4Hospital La Paz Institute for Health Research, 
Neurology, Madrid, Spain, 5Achucarro Basque Center for Neuroscience, 
Neuroimaging, Leioa, Spain, 6CIC biomaGUNE, Chemistry, San Sebastian, 
Spain, 7Hospital Universitario de La Princesa & Instituto de Investigación 
Sanitaria La Princesa, Neurology, Madrid, Spain, 8Weizmann Institute of 
Science, Biomolecular Sciences, Rehovot, Israel

Background and aims: Recent results have provided strong evidence 
that the blood-resident enzyme glutamate-oxaloacetate transaminase 
(GOT) can be exploited as an efficient target for stroke brain protection. 
In this study a new human recombinant form of GOT (rGOT) was manu-
factured and tested in brain ischemic conditions.
Methods: The expression of rGOT was induced in E. Coli using small 
ubiquitin-like modifier (SUMO) fusion technology. Tolerability and phar-
macokinetic activity of the drug were tested in healthy rats and NHP 
models. For therapeutic evaluation, a dose-escalation and multiple-dose 
study, including a time-window analysis were developed ischemic rat 
models submitted to severe and mild ischemia. Protein bioconjugates 
(rGOT-PEG) with sustained activity in the bloodstream was also tested in 
ischemic conditions. In vitro and in vivo interaction essays were included to 
determine if the thrombolytic action of rtPA was adversely affected in 
combination with rGOT. Finally, distribution and effect of rGOT treat-
ment on brain was evaluated by CSF, proteomic and PET.
Results: The tolerability analysis suggests that rGOT can be safely used 
immediately in patients with a suspected ischemic stroke. Four consecu-
tive doses of 1 mg/kg rGOT administered during the first 8 h was the Disclosure of interest: No
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Institute, Neurology, Baracaldo, Spain, 7Hospital del Mar, Neurology, 
Barcelona, Spain, 8Hospital Clínico Universitario Valladolid, Radiology, 
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Valladolid, Spain, 10Hospital de la Santa Creu i Sant Pau, Radiology, Barcelona, 
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Background and aims: Vascular endothelial growth factor A (VEGF-A) 
is involved in angiogenesis. We aimed to study whether higher VEGF-A 
plasma levels are associated with better Collateral Circulation (CC) in 
patients with acute ischemic stroke (AIS) and large-vessel occlusion (LVO).
Methods: Prospective multicenter study of patients with anterior circu-
lation AIS due to LVO treated with endovascular therapies within the first 
24 hours after onset. Blood samples were obtained on admission before 
endovascular treatment. Plasma VEGF-A levels were quantified by ELISA 
and classified into quartiles. The primary outcome was CC at admission 
classified by Collateral Score (CS). The CS was assessed by automated 
and validated software (Brainomix®) from baseline single-phase CT angi-
ography: poor, filling of ⩽10% of the occluded MCA territory; moderate, 
11-50%; good, 51-90%; excellent, >90%. We performed shift-analysis and 
multivariable ordinal logistic analysis using a backward stepwise regression 
approach to predict CS.
Results: We included 297 patients (mean age 72.6±13.5 years; 50.8% 
women; 66.8% time from stroke onset to admission <6h). CS was poor 
in 6.0%, moderate in 17.5%, good in 43.2% and excellent in 33.3%. Better 
CC was associated with lower age, lower baseline NIHSS score, higher 
ASPECTS, longer time from stroke onset to admission and higher plasma 
VEFG-A levels. In the final multivariable analysis adjusted by age and base-
line NIHSS, higher plasma VEGF-A levels were associated with better CS 
(aORx1 quartile increase=1.33, 95%CI 1.04-1.71; p=0.025).
Conclusions: In patients with AIS due to large-vessel occlusion, higher 
concentrations of plasma VEGF-A were associated with better collateral 
circulation.
Disclosure of interest: No
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PARABIOSIS DISCRIMINATES THE VASCULAR 
VERSUS PARENCHYMAL CONTRIBUTION OF 
ENDOGENOUS TISSUE-TYPE PLASMINOGEN 
ACTIVATOR TO STROKE

Jonathane Furon*1, Florent Lebrun1,2, Merve Yetim1,  
Damien Levard1, Pauline Marie1, Quentin Gérard1,  
Sara Martinez de Lizarrondo1, Cyrille Orset1, Denis Vivien1,3, 
Carine Ali1
1INSERM UMR-S U1237, Physiopathology and Imaging of Neurological 
Disorders (PhIND), GIP Cyceron, Institut Blood and Brain @ Caen-Normandie 
(BB@C), Normandie University, UNICAEN, Caen, France, 2STROK@
LLIANCE, 13 Rue du Bois de la Champelle, 54500 Vandoeuvre-les-Nancy, 
France., ETAP-Lab, Caen, France, 3Caen-Normandie University Hospital, CHU, 
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Background and aims: Intravenous injection of recombinant tissue-
type plasminogen activator (tPA) as a thrombolytic agent has revolution-
ized the management of ischemic stroke patients. Several observations 
suggest that tPA, either endogenous (neuronal and endothelial) or 
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INHIBITION OF LEUCOCYTE MIGRATION 
BY VE-CADHERIN MUTATION LEADS 
TO REDUCED INFARCT VOLUMES AND 
IMPROVED MOTOR SKILLS

Mailin Hannah Marie Koecke*1, Jan-Kolja Strecker1,  
Maike Hoppen1, Frederike Anne Straeten1, Jens Minnerup1, 
Antje Schmidt-Pogoda1

1University of Münster, Department of Neurology, Münster, Germany

Background and aims: To investigate the effects of selective inhibition 
of transendothelial leukocyte migration or impaired vascular permeability 
after ischemic stroke, two knock-in mouse lines with two different point 
mutations in VE-Cadherin (Y731F and Y685F) were used in this study. By 
comparing these two mouse lines, we wanted to distinguish the genuine 
cellular impact of the ischemic cascade caused by leukocytes from unspe-
cific effects of edema and humoral components.
Methods: Ischemic stroke was induced by a model of middle cerebral 
artery occlusion (MCAO) for 45 minutes. Mice expressing the Y731F or 
Y685F mutant were compared to their wildtype littermates regarding 
structural and functional outcomes as well as the extent of leucocyte 
migration. Functional outcome was defined by a neuroscore, rotarod test 
and foot fault test. Structural outcome implied infarct volume and brain 
edema in histological analysis. To determine extent and spatial distribu-
tion of leucocyte migration, immunohistochemistry was performed on 
coronal cryostat sections which were analysed under fluorescence 
microscope.
Results: Selective inhibition of transendothelial leucocyte migration 
improved motor skills (rotarod test: 85,52 ± 13,24 sec vs. 43,06 ± 15,32 
sec, p=0,0285, two-way ANOVA) and reduced infarct volumes (52,33 ± 
4,719 mm³ vs. 70,43 ± 6,483 mm³, p=0,0252, Mann-Whitney-U-Test). 
Impaired vascular permeability had no effect on structural or functional 
outcomes. Immunohistochemical analyses showed no difference in fre-
quency or spatial distribution of immune cells in the ischemic brain paren-
chyma in the groups being compared.
Conclusions: Selective inhibition of leucocyte migration leads to smaller 
infarct volumes and improved motor skills.
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LEVELS OF VASCULAR ENDOTHELIAL 
GROWTH FACTOR-A AS A MARKER OF 
COLLATERAL CIRCULATION IN PATIENTS 
WITH ACUTE ISCHEMIC STROKE AND 
LARGE-VESSEL OCCLUSION
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adaptive immune responses, leukocyte-mediated immunity. We also con-
firmed these changes in aged human brains, further supporting the role of 
BAMs in regulating neuroimmune responses during aging. The inflamma-
tory and immune responses to stroke were exacerbated in aged mice 
with depleted BAMs and associated with worsened functional outcome at 
both the acute and sub-acute phases after stroke onset.
Conclusions: Our study provides evidence that BAMs acquire a pheno-
type during aging that can affect stroke-induced inflammatory responses 
and stroke recovery. These findings highlight the potential of BAMs as a 
therapeutic target for stroke in the aged population.
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EXOGENOUS LACTATE ADMINISTRATION 
INFLUENCES POST-ISCHEMIC 
NEUROINFLAMMATORY EVENTS

Lara Buscemi*1, Lorenz Hirt1

1Lausanne University Hospital, Department of Clinical Neurosciences, 
Lausanne, Switzerland

Background and aims: Despite recent advances in primary stroke ther-
apeutic strategies, patient selection criteria and extended therapeutic win-
dows, a good outcome is not guaranteed even for treated patients, and 
stroke remains the leading cause of long-term disability. Aiming to improve 
treatment efficacy, current neuroprotection approaches are expanding 
their potential targets beyond neurons by addressing the altered physiol-
ogy of glial cells and of the vascular compartment, both directly affected by 
the ischemic event and involved in delayed damage and brain repair mecha-
nisms. The administration of lactate, a glycolysis metabolite commonly 
used in clinics as a constituent of fluid replacement solutions, has beneficial 
effects on functional recovery from damage caused by acute brain injury in 
both preclinical animal models and human patients. Our aim was to deter-
mine whether lactate administration had an impact on glial and vascular 
brain cells in the acute post-ischemic phase.
Methods: Male C57BL/6 mice were subjected to 30 minutes middle cer-
ebral artery occlusion and intravenously injected with 1 mmol/kg lactate 
or vehicle at reperfusion. Mice were sacrificed at 72h post-intervention, 
and their fixed brains were immunostained for astrocytic, microglial, vas-
cular and proliferation markers.
Results: We observed that lactate increased proliferation in the lesion’s 
vascular compartment, which could contribute to its remodeling. 
Moreover, in lactate-treated mice, both astrocytes and microglial cells 
located at the boundary between damaged and still-healthy tissue showed 
altered structure, with increased morphological complexity.
Conclusions: Our results suggest that lactate has an influence on post-
ischemic neuroinflammatory events that could contribute to promoting 
better recovery.
Disclosure of interest: No
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Closer to the clinic: A new model to characterize 
ischemic stroke in fully awake mice
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Vivien3,4, Cyrille Orset1,2

1Normandie Univ, Institut Blood and Brain @ Caen-Normandie, Caen, France, 
2Normandie Univ, UMR-S 1237 Physiopathology and Imaging of Neurological 

exogenous may also worsen the loss of integrity of nerve cells and of the 
blood/brain interface during stroke, thus limiting the benefit of throm-
bolysis. However, the respective role of neuronal tPA versus circulating 
tPA in the cerebrovascular physiopathology is not well known.
Methods: Accordingly, here, we developed parabioses between tPA defi-
cient mice (tPANull) and/or wild-type mice (tPAWT), anticipating that a 
tPAWT mouse restores circulating levels of tPA to normal levels in a tPANull 
parabiont, without affecting levels in other organs. Then, stroke damages 
were investigated by MRI in a thrombo-embolic or a thrombotic stroke 
model, induced by thrombin- or FeCl3, respectively.
Results: Our data reveal in the thrombin stroke model, after 24 hours, 
that tPANull/ tPANull parabionts displayed less spontaneous recanalization/
reperfusion and larger infarct volumes compared to tPAWT/tPAWT litter-
mates. However, when linked to a tPAWT ischemic partner, tPANull mice 
had less severe perfusion deficits and brain infarcts than when linked to a 
tPANull mouse. In the FeCl3 model of stroke, homo- and hetero-typic 
parabionts did not differ in the extent of brain damages and did not recan-
alize/reperfuse.
Conclusions: All together, these data suggest that endogenous paren-
chymal tPA has a limited overall impact during thromboembolic stroke, 
and that endogenous circulating tPA from endothelial cells sustain a par-
tially efficient vascular patency.
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BORDER-ASSOCIATED MACROPHAGES 
(BAMs) ACQUIRE DURING AGING 
A PROTECTIVE ROLE AGAINST 
NEUROINFLAMMATION AFTER STROKE
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Background and aims: Aging is a major non-modifiable risk factor for 
stroke, and is linked to a state of low-grade inflammation, known as 
“inflammaging.” While the responses of microglia have been studied in the 
past, the role of border-associated macrophages (BAMs) in stroke during 
aging has not been investigated. Our study aimed to test the hypothesis 
that BAMs acquire a phenotype during aging that can affect stroke-
induced inflammatory responses and ultimately, stroke recovery.
Methods: Using cell-sorted RNAseq and immunohistochemistry, we ana-
lyzed phenotypic changes of BAMs during aging in mice and humans. To 
study the functional implications, we conducted a series of experiments to 
examine all steps of leukocyte trafficking through the BBB, including 
endothelial activation, leukocyte rolling and adhesion, and infiltration into 
the brain parenchyma, after a thromboembolic stroke in young and old mice.
Results: We found that BAMs change their transcriptomic phenotype 
during aging, overexpressing genes involved in the regulation of innate and 
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cell (RBC) composition of AIS clots, clots that could be removed in one 
pass and the first pass effect (FPE).
Methods: 273 blood clots were analysed in the Clotbase International 
registry. Impedance measurements were taken following clot retrieval by 
thrombectomy, followed by histological compositional analysis using 
Martius Scarlet Blue (MSB) stain. The components were quantified via 
Orbit Image Analysis Software and correlated with impedance predictions 
and analysed using non-parametric Kruskal-Wallis test.
Results: MSB staining identified RBCs as the major component in clots 
(mean:38.2%); platelets/other (30.1%); fibrin (25.2%); white blood cells 
(5.6%). The impedance-based RBC prediction model correlated well with 
RBC content determined by histology, with a slope of 0.9 and Pearson 
correlation coefficient ϱ=0.66. Clots removed from M1 in one pass were 
significantly higher in RBC than those requiring more passes using both 
histology measurements (p<0.001) and impedance prediction (p<0.01). 
Clots removed successfully in FPE were richer in RBCs as assessed using 
histology (p<0.01) and impedance prediction (p<0.01).
Conclusions: Electrical impedance predictions of RBC content in AIS 
clots are consistent with histological findings and have predictive potential 
for clinically relevant parameters.
Acknowledgments: Science-Foundation-Ireland/European-Regional-
Development-Fund (Grant 13/RC/2073_P2)/Sensome
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HIGHER BURDEN OF CLONAL 
HEMATOPOIESIS OF INDETERMINATE 
POTENTIAL IN PLAQUES OF PATIENTS 
WITH SYMPTOMATIC COMPARED TO 
ASYMPTOMATIC CAROTID ARTERY 
STENOSIS
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Background and aims: Clonal hematopoiesis of indeterminate poten-
tial (CHIP) could be a new risk factor for stroke. We hypothesized that 
CHIP presence and quantity would differ in symptomatic versus asympto-
matic carotid plaques.
Methods: We prospectively enrolled patients ⩾70 years after carotid 
endarterectomy for symptomatic and asymptomatic carotid artery steno-
sis. Peripheral blood and tissue samples from carotid plaque were exam-
ined both for presence and quantity of mutations. Presence of mutations 
was identified across 38 often mutated genes in CHIP by a sensitive 
method of massively parallel sequencing with error suppression. Quantity 

Disorders, Caen, France, 3Caen-Normandie University Hospital, Institut Blood 
and Brain @ Caen-Normandie, Caen, France, 4Caen-Normandie University 
Hospital, UMR-S 1237 Physiopathology and Imaging of Neurological 
Disorders, Caen, France

Background and aims: Pre-clinical trials are actually an essential step 
either to test new therapeutic strategies or to characterize physiopatho-
logical phenomena. In order to increase translational research, animal 
models have to be as close as possible to the clinical situation. Despite 
researcher’s efforts, unfortunately, all new molecules validated in animal 
models have failed in clinical trials. The reason for this conundrum is 
unclear, but we postulate that the anaesthetics used for preclinical studies 
influence the lesion formation and evolution hindering pharmacological 
strategies effects.
Methods: The objective of this work is to propose a fully awaken animal 
model including ischemic stroke induction and the complete follow up by 
medical imaging (MRI). For that purpose, a 3D designed prosthesis was 
bond to the mice skull allowing head restraint after a habituation phase 
for the stoke induction and for the MRI acquisitions. The middle cerebral 
artery was exposed under general anaesthesia allowing awake microinjec-
tion of thrombin in the artery lumen the next day. The effects of the tPA 
was evaluated using MRI at 1 hour and 24 hours post-stroke onset.
Results: This work demonstrates the possibility to perform both throm-
boembolic stroke and further MRI exploration in rodent without anaes-
thesia as it comes in real human life.
Conclusions: This new approach would be a useful tool to unmask  
the effects of therapeutic strategies in preclinical studies and optimize 
their evaluation to provide an increased success rate for subsequent 
clinical trials.
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ELECTRICAL IMPEDANCE MEASUREMENTS 
CAN PREDICT RED BLOOD CELL 
CONTENT IN ACUTE ISCHEMIC STROKE 
CLOTS RETRIEVED BY MECHANICAL 
THROMBECTOMY
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Background and aims: Electrochemical impedance spectroscopy can 
convey information about biological tissues by determining characteristics 
like cell density, size and shape. The development of an electrical imped-
ance-based medical device that could predict acute ischemic stroke (AIS) 
clot characteristics in the acute care setting, could improve stroke patient 
outcomes by informing clinical decision-making. We assessed how well 
electrical impedance combined with machine learning predicted red blood 
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Neuronal loss after ischemic stroke can be 
reduced by preventing adhesion of leukocytes to 
pial post-capillary venules

Rebecca Sienel*1, Hiroharu Kataoka2, Seong-Woong Kim3, 
Burcu Seker1, Nikolaus Plesnila1
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3Universitätsklinikum Gießen und Marburg GmbH, Head of Experimental 
Neurosurgery, Gießen und Marburg, Germany

Background and aims: Leukocytes may damage the brain after cerebral 
ischemia either by capillary plugging or by transmigration into ischemic 
tissue; however, the relative relevance of both processes is still under 
debate. Therefore, we investigated the spatial and temporal profile of 
capillary plugging, vascular adhesion, and neuronal cell death in the same 
model of ischemic stroke by in vivo microscopy.
Methods: Male C57BL/6 mice, FucT IV/VII- and ICAM-1-deficient mice 
were subjected to MCAo. Capillary plugging, vascular adhesion, leukocyte 
transmigration, and neuronal cell death were investigated within the first 
hour and 2, 5, 9, and 15 hours after MCAo by in vivo 2-photon microscopy 
or by immunohistochemistry.
Results: Leukocytes plugged capillaries only in the infarct core; adhesion 
of leukocytes to venules occurred only in the ischemic penumbra. 
Leukocyte adhesion peaked five hours after reperfusion, while neuronal 
cell death started with a mean delay of more than three hours. Leukocytes 
transmigrated into penumbral tissue in low numbers (five leukocytes per 
200 neurons) only after neuronal cell death already occurred. Blocking 
the function of CD18 or ICAM-1 reduced vascular adhesion of leukocytes 
significantly and increased the number of viable neurons by 5-fold, with-
out affecting the migration of leukocytes into the brain.
Conclusions: Our data show that the only process preceding neuronal 
cell death we could identify in penumbral tissue is leukocyte adhesion to 
pial post-capillary venules. Inhibiting this interaction resulted in signifi-
cant neuroprotection. Hence, our data indicate that early inhibition of 
vascular leukocyte accumulation may represent a relevant target for 
stroke treatment.
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CX213: Macrophage-targeting nanozyme for 
treating subarachnoid hemorrhage
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1Seoul National University Hospital, Department of Neurology, Seoul, South 
Korea, 2Cenyx Biotech, Inc., Cenyx Biotech, Inc., Seoul, South Korea

Background and aims: The burst release of reactive oxygen species 
(ROS) after subarachnoid hemorrhage (SAH) acts as a strong pro-inflam-
matory signal by activating microglia/macrophages as well as being cyto-
toxic by themselves. The activation of the mononuclear phagocytic 
system (MPS), including blood-circulating monocytes and the splenic 
monocyte reservoir, has a crucial role in this sterile inflammation, leading 

of mutations was defined as a sum of fractions of mutated DNA in 
sample.
Results: Of 46 patients, mean age 75±5, 22% women, 31 (67%) had 
CHIP in the blood and 21 (46%) in the carotid plaque. In 21 sympto-
matic vs. 25 asymptomatic carotid stenosis, CHIP was present in 67% 
(95%CI: 43-85) vs. 68% (95%CI: 46-85) in the blood and 57% (95%CI: 
34-78) vs. 36% (95%CI: 17-57) in carotid plaques, respectively. In symp-
tomatic vs. asymptomatic carotid stenosis mean cumulative fraction of 
mutations was 9.6% vs. 3.3% (p=0.003) in the blood and 6.8% vs. 2.6% 
(p=0.018) in plaques. The most frequent CHIP mutations were in 
DNMT3A, TET2, and ASXL1.
Conclusions: Despite the similar CHIP presence in the blood of the 
patients with symptomatic and asymptomatic carotid stenosis, we found 
higher CHIP presence and fractions in the symptomatic plaques. This sug-
gests that CHIP may not be a risk factor for atherosclerosis; however, it 
could contribute to thrombosis on already existing plaques.
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FREE WATER MRI

Carina Exner*1,2, Uta Mamrak1,2, Fanni Magdane Boldoczki1,2, 
Marco Düring1,2,3, Christoph Wandel4, Nikolaus Plesnila1,2

1Institute for Stroke and Dementia Research (ISD), Munich University 
Hospital, Munich, Germany, 2Munich Cluster for Systems Neurology 
(SyNergy), LMU Munich, Munich, Germany, 3Medical Image Analysis Center 
and Department of Biomedical Engineering, University of Basel, Basel, 
Switzerland, 4Roche Innovation Center Basel, F. Hoffmann-La Roche Ltd, Basel, 
Switzerland

Background and aims: Brain edema (BE) formation is a severe compli-
cation following ischemic stroke and associated with poor outcome. BE 
forms during ischemia, but also after reperfusion, however, the temporal 
and spatial profile and the type of BE have not been well characterized 
yet. In the current study we used longitudinal free water MR imaging, a 
novel technique, to characterize BE formation after experimental ischemic 
stroke.
Methods: Male C57BL/6 mice were subjected to 60-180 minutes of 
middle cerebral artery occlusion using an intraluminal filament (fMCAo) 
followed by 23h of reperfusion. T2 and diffusion weighted images were 
taken 30min, 1h, 2h, 3h after occlusion and 30min, 5h, 23h after reper-
fusion and analyzed for midline shift and type of BE by using a bi-tensor 
model to distinguish between intra- and extracellular water.
Results: Already 30 minutes after fMCAo massive cytotoxic brain edema 
was present in ischemic tissue. Following reperfusion cytotoxic edema 
almost completely disappeared and a second wave of cytotoxic brain 
edema formation developed over a period of 23h and slowly spread from 
the ischemic core (striatum) to the adjacent cortex. Reperfusion was 
accompanied by significant hemispheric swelling.
Conclusions: We successfully used longitudinal free water MRI to char-
acterize the type of brain edema which forms during and after cerebral 
ischemia. Ischemic as well as reperfusion edema were mainly cytotoxic 
but showed a very different temporal and spatial profile suggesting differ-
ent underlaying mechanisms. Further investigations using this novel tech-
nology are needed to exploit the therapeutic potential of reperfusion 
edema.
Disclosure of interest: No
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Background and aims: No effective drug options exist for aneurysmal 
subarachnoid haemorrhage (ASAH). We previously found overlap 
between genetic causes for intracranial aneurysms (IA) and ASAH, and 
targets of anti-epileptic drugs. Here, we aimed to identify drug classes of 
which their usage is causally related to (reducing) IA/ASAH liability.
Methods: Genome-wide association study (GWAS) summary statistics 
were obtained from the UK Biobank (drug class usage), and the largest 
GWAS of IA/ASAH (7,495 cases, 71,934 controls, excluding UK Biobank).
Genetic correlation was assessed between drug class usage, and IA/ASAH 
liability. Then, Mendelian randomization (three algorithms: CAUSE, 
GSMR, two-sample MR) was used to assess if these correlations indicate 
causality. As sensitivity analyses, we performed reverse Mendelian rand-
omization, conditioning on blood pressure, and sex-stratified analyses.
Results: There was widespread statistically significant (P<0.05/70) 
genetic correlation between drug classes and IA/ASAH, including antide-
pressants, several analgesics classes, and several cardiovascular system 
drug classes. Stratified analysis suggested that the overlap between IA and 
antidepressants was stronger for women than for men (women: correla-
tion=33%+/-11%, P=0.003, men: correlation=26%+/-10%, P=0.10).
Mendelian randomization analyses suggested a causal effect of some drug 
classes, but could not rule out reverse causation.
Conclusions: IA and ASAH share underlying genetic mechanisms with 
anti-depressants, analgesics, and cardiovascular system drugs. Causality 
remains unclear, but since ASAH has a low incidence, the overlap is 
unlikely a result of ASAH causing the usage of these drugs.
We found a potential novel indication for paracetamol, which is known to 
improve outcome of ischaemic stroke.
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Background and aims: The role of oral health on brain health among 
clinically asymptomatic persons remains understudied. We hypothesize 
that genetically-determined poor oral health leads to worse neuroimaging 
brain health profiles in persons without stroke.
Methods: We conducted a two-sample Mendelian Randomization (MR) 
study. As instruments, we used 105 genetic variants known to be associ-
ated (p<5x10-8) with a composite of caries, dentures, and missing teeth 
in the Gene-Lifestyle Interactions in Dental Endpoints (GLIDE) 
Consortium. In stroke-free participants enrolled in the UK Biobank, we 
tested for associations between these genetic variants and white matter 
hyperintensity (WMH) volume, fractional anisotropy and mean diffusivity. 
For the last two neuroimaging traits, we evaluated composite scores 
defined by the first principal component of measurements obtained 
across 48 brain regions.
Results: Our primary analysis using the inverse variance-weighted MR 
method indicated that genetically-increased risk of poor oral health was 
associated with: higher burden of silent cerebrovascular disease, as repre-
sented by a 30% increase in WMH volumes (beta=0.30; SE=0.06; 
p-value<0.001), and increased microstructural damage, as represented by 
a 43% change in composite FA scores (beta=0.43; SE=0.06; p<0.001) and 
a 9% change in composite MD scores (beta=0.09; SE=0.03; p=0.005). 

to widespread brain injury after SAH. We report CX213, MPS-targeting 
nanozymes of a new entity based on cerium oxide hybridized with poly-
mers. We investigated the macrophage-selective uptake properties of 
CX213. The anti-inflammatory and mortality-reducing effects of CX213 
were investigated in an SAH animal model.
Methods: We designed CX213 to consist of cerium oxide nanoparticles 
bonded with biocompatible polymers. Cellular uptake properties of 
CX213 against the various cell types were investigated. After inducing 
SAH by perforating the middle cerebral artery in the Sprague-Dawley 
rats, 0.1 mg Ce/kg of CX213 was intravenously administered at 1 hour, 
and a modified Garcia neurobehavioral score and mortality were recorded 
for 14 days.
Results: The CX213 had a hydrodynamic size of 18.0 ± 5.0 nm and a 
surface charge of -40.5 ± 2.0 mV and effectively reduced ROS. 
Macrophages captured CX213 more efficiently than other cell types. 
CX213 reduced the recruitment of neutrophils and monocytes/mac-
rophages and neuronal death around the lesion after SAH. The CX213-
treated group had a significantly better neurobehavioral score and survival 
than the control.
Conclusions: CX213, a novel nanozyme, is effectively captured by mac-
rophages, leading to reduced brain damage against SAH via inhibiting 
monocyte/macrophage-related inflammation.
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adhesion molecule-2 (ICAM-2), plasminogen like-A (PLGLA), syntaxin 
binding protein-5 (STXBP5) and immunoglobulin heavy variable 3-64 
(IGHV3-64) were the five most significantly dysregulated proteins for both 
comparisons. Biomarker-based models showed a 75% sensitivity and 80% 
negative predictive value (NPV) for differentiating IS from ICH, and a 75% 
sensitivity and 95% NPV for differentiating IS from ICH+SM. In both mod-
els, most relevant biomarkers were C3, ICAM-2, PLGLA and IGHV3-64.
Conclusions: In this exploratory study, our biomarker-based prediction 
models including C3, ICAM-2, PLGLA and IGHV3-64, showed a 75% sen-
sitivity at 100% specificity for identifying patients with ischemic stroke. 
These results need to be validated in other cohorts and with different 
measurement techniques.
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PROGNOSTIC BIOMARKERS FOR PREDICTING 
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Background and aims: An early prediction of functional outcomes in 
stroke is critical to improve patient care. We aimed to determine biofluid 
biomarkers to predict 90-day and 180-day poor outcomes (Rankin score 
3-6) and mortality after ischemic stroke (IS) and intracerebral hemor-
rhage (ICH).
Methods: We collected serum samples within 24 hours of onset. 
Multiple Reaction Monitoring based targeted proteomics determined the 
prognostic performance of 22 candidate protein biomarkers. Telephonic 
follow-up was conducted at 90-day and 180-day. In addition, we devel-
oped multivariable logistic or Cox regression prediction models including 
clinical variables with and without biomarkers using Odds Ratio (OR)/
hazard ratio (HR) and 95% Confidence Interval (CI). Statistical analyses 
were conducted using STATA 13.1 and R version 3.6.2.
Results: The study included 300 stroke subjects (150 IS and 150 ICH). 
Loss to follow-up and mortality at 90-days was 5% and 28.77% and at 
180-days was 7.33% and 31.65%. Multivariable analyses determined bio-
markers that independently predicted: 90-day poor outcome after IS 
[APOH (OR 2.93; 95%CI 1.00-8.56)] and ICH [Alpha-2-macroglobulin 
(OR 8.77; 95%CI 2.16-35.63) and UCH-L1 (OR 6.73; 95%CI 1.89-23.96)], 
90-day mortality after IS [IGFBP3 (HR 3.05; 95%CI 1.18-7.91)] and ICH 
[IGFBP3 (HR 1.86; 95%CI 1.10-3.16) and APO-C1 (HR 1.13; 95%CI 1.00-
1.27)], 180-day poor outcome after IS [Serpin-A11 (OR 3.57; 95%CI 1.35-
9.43)] and ICH [Alpha-2-macroglobulin (OR 5.70; 95%CI 1.69-19.24)], 
and 180-day mortality after IS [IGFBP3 (HR 2.87; 95%CI 1.12-7.39)] and 
ICH [MMP-9 (HR 1.83; 95%CI 1.07-3.14)].
Conclusions: Protein biomarkers independently predicted short-term 
poor outcome and mortality after IS and ICH in multivariable prediction 
models.
Disclosure of interest: No

Sensitivity analyses identified horizontal pleiotropy, but an outlier-cor-
rected analysis confirmed each of our findings (p<0.001).
Conclusions: Among persons without stroke, genetically-determined 
poor oral health is associated with worse neuroimaging brain health pro-
files. Because gene-disease associations are immune to confounding, our 
results suggest that this association is causal. Early treatment of poor oral 
health may lead to significant brain health benefits, even in persons with-
out stroke.
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DIAGNOSING PATIENTS WITH ISCHEMIC 
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Background and aims: Blood biomarkers are a potential tool for early 
stroke diagnosis. We aimed to perform an exploratory study on untar-
geted blood biomarkers in patients with suspected stroke by using a com-
bined approach of mass spectrometry analysis and machine learning.
Methods: Prospective observational study of consecutive patients with a 
suspected stroke admitted within 6h last-seen-well. Blood samples were 
collected at hospital admission. Patients were divided into three groups: 
Ischemic stroke (IS), intracerebral hemorrhage (ICH) and stroke mimics 
(SM). Quantitative analysis from mass spectrometry data was performed 
using a supervised approach. Biomarker-based prediction models were 
developed to differentiate IS from ICH and from ICH+SM. Models were 
built targeting 100% specificity for IS.
Results: 90 patients were included, one-third within each subgroup. 
Median age was 71 (IQR 57–81) years and 49 (54.4%) were female.  
In quantitative analysis, complement component-3 (C3), intercellular 
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Conclusions: Although further validation is needed, this pilot study 
might lead to an improvement in the diagnosis and management of early 
identification of stroke in cancer patients.
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Genomic Variation affecting MPV and PLT count 
in association with Development of Ischemic 
Stroke and its subtypes
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Background and aims: Platelets play a significant role in pathophysiol-
ogy of ischemic stroke since they are involved in the formation of intra-
vascular thrombus after erosion or rupture of the atherosclerotic plaques. 
Platelet (PLT) count and Mean platelet volume (MPV) are the two signifi-
cant parameters that affect functions of the platelets.
Methods: In the current study MPV and PLT count was evaluated using 
flow cytometry and cell counter. SonoClot analysis was carried out to 
evaluate Activated Clot Timing (ACT), Clot Rate (CR) and Platelet 
Function (PF). Genotyping was carried out GSA and Sanger sequencing 
and expression analysis was carried out using RT-PCR. In silico analysis 
was carried out using GROMACS tool and UNAFold. The interaction of 
significant proteins with other proteins was predicted using STRING 
database.
Results: 96 genes were analyzed and a significant association of THPO 
(rs6141) and ARHGEF3 (rs1354034) was observed with the disease and 
its subtypes. Expression analysis revealed a higher expression in patients 
bearing the variant genotypes of both the genes. In silico analysis revealed 
that mutation in THPO gene leads to the reduced compactness of protein 
structure. mRNA encoded by mutated ARHGEF3 gene increases the half-
life of mRNA.
Conclusions: In conclusion the current study demonstrated the role of 
higher MPV affected by genetic variation in the development of IS and its 
subtypes. The results of the current study also indicate that higher MPV 
can be used as a biomarker for the disease and altered genotypes and 
higher MPV can be targeted for better therapeutic outcomes.
Disclosure of interest: No
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CIRCULATING BIOMARKERS OF STROKE IN 
CANCER PATIENTS: A PILOT STUDY
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Background and aims: Although the association between stroke and 
cancer is known, the reason for increased stroke risk in cancer is still 
debated. Recently, epigenetic alterations in stroke, including the modula-
tion of microRNA (miRNA) expression, has gained attention. We ana-
lyzed blood samples from patients with active solid cancer and stroke to 
identify any circulating biomarker or causative factor possibly predicting 
or being associated with higher risk of stroke.
Methods: A prospective cross-sectional study was performed on three 
adult patient groups: Group 1, active cancer and acute ischemic stroke; 
Group 2, acute ischemic stroke without cancer; Group 3, active solid 
cancer without stroke. Liquid biopsies were analyzed through a custom 
detection and amplification protocol based on high-sensitive droplet digi-
tal PCR system.
Results: We identified two miRNAs (hsa-miR-125b-5p and hsa-miR-
199a-5p) involved in the regulation of multiple genes associated with key 
cellular and molecular pathways, namely the alteration of complement 
and coagulation cascades, and inflammatory and angiogenetic processes 
(Fig1). These candidate biomarkers showed good predictive value for 
stroke risk in cancer patients (Fig2).

Fig. 2. ROC analyses for the two significantly dysregulated miRNAs 
(hsa-miR-125b-5p and hsa-miR-199a-5p) in cancer and cancer + stroke 
patients.

Fig. 1. Differences of serum expression levels of selected miRNAs 
among cancer, stroke, and cancer + stroke patients. Values are 
expressed as mean±SEM. Kruskal-Wallis and Dunn’s multiple 
comparison tests: * p<0.05; ** p<0.01; **** p<0.0001.
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Methods: We measured tPA in citrated plasma from 110 ischemic stroke 
patients and 30 haemorrhagic stroke patients of the Biostroke collection 
(CHU Caen, France) by ELISA (Molecular Innovations).
Results: We found higher levels of total circulating antigenic tPA in 
ischemic patients compared to hemorrhagic patients (mean, 2.70 ± 1.50 
and 1.75 ± 0.96 respectively, p< 0.0001, [-1.55 to -0.35] 99% CI, Student 
test). The multiple logistic regression model that includes tPA plasmatic 
levels (AUC=0.74) shows a statically difference with the model that only 
includes groups, age and sex (AUC=0.53), suggesting that tPA levels could 
discriminate haemorrhagic from ischemic stroke patients.
Conclusions: In our prospective study, we show that measuring circulat-
ing antigenic tPA in citrated plasma discriminates haemorrhagic from 
ischemic stroke patients. This could help for the diagnosis of stroke 
patients and guide them faster through the care course of stroke in hos-
pital. However, this needs to be confirmed on a larger population in a 
prospective study.
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Aging-dependent Expression of VEGFR1 Is 
Associated with T Cell immunosenescence in 
Carotid Atherosclerosis
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Background and aims: Aging and inflammation are thought to be 
major risk factors for atherosclerosis, while immune aging has long been 
thought to be harmful because it leads to chronic inflammation. The full 
extent of the biological changes that lead to immune aging in atheroscle-
rosis is unknown.
Methods: Using GEO (Gene Expression Omnibus) and the Human 
Aging Genome Resources (HAGR) database, we analyzed differentially 
expressed aging-related genes in early and advanced human carotid ath-
erosclerosis plaques. In addition, the expression patterns of key genes in 
immune cell subpopulations and the communications among various 
immune cells were analyzed by single cell sequencing data.
Results: 26 differentially expressed genes associated with aging in human 
advanced carotid atherosclerosis, and random forest trees were used to 
identify 5 key genes with significance. Functional enrichment of DE genes 
highlights the linkage between plaque development with inflammatory 
response. Furthermore, single-cell sequencing data analysis revealed that 
FLT1/VEGFR1 were dominantly expressed in memory T cells, and the 
proportion of memory T cells was significantly decreased in advanced 
plaques. According to CellChat analysis, different immune cells activated 
the VEGF signaling pathway by signaling on memory T cells. Moreover, the 
results of immunohistochemistry demonstrated that the number of mem-
ory T cells decreased, and the senescent level increased as the plaque 
progressed.
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POLYMORPHISMS WITH PRIMARY 
INTRACEREBRAL HEMORRHAGE RISK AND 
OUTCOME IN CHINESE HAN POPULATION
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Background and aims: The SNPs in COL4A2 had been reported to 
increase intracerebral hemorrhage (ICH) risk in the European and United 
States population. However, whether they could impact the ICH inci-
dence and outcome among Chinese remains unclear. We aimed to inves-
tigate the associations of COL4A2 SNPs with risk and outcome of primary 
ICH in Chinese Han population.
Methods: A case-control study was conducted, and a total of 8 tag-SNPs 
were selected. SPSS 24.0 was used to analyze the associations of SNPs 
with increased risk and poor outcome (mRS 4-6) of primary ICH.
Results: 323 patients and 376 controls were included. Compared to con-
trols, the rs1049931 G allele and rs1049906 C allele enhanced primary 
ICH risk in Chinese Han population (additive model: rs1049931: adjusted 
OR 1.41, 95% CI 1.03-1.94, p trend=0.033; rs1049906: adjusted OR 1.37, 
95% CI 1.01-1.86, p trend=0.043). The rs1049931 AG/GG and rs1049906 
CT/CC genotypes showed increased susceptibility to non-lobar hemor-
rhage (rs1049931: adjusted OR 1.63, 95% CI 1.06-2.50, p=0.025; 
rs1049906: adjusted OR 1.63, 95% CI 1.07-2.47, p=0.022). Haplotype 
analysis showed the CG haplotype (rs1049906-rs1049931) increased risk 
for ICH (OR 1.36, 95% CI 1.05-1.78, p=0.021). In the cases only analyses, 
the rs3803230 C allele (OR 1.93, 95% CI 1.12-3.33, p=0.017) and AC 
haplotype (rs7990214-rs3803230; OR 1.98, 95% CI 1.13-3.46, p=0.015) 
contributed to 3-month poor outcome after primary ICH.
Conclusions: The COL4A2 polymorphisms are associated with an 
increased risk of primary ICH, mainly non-lobar hemorrhage, and worse 
long-term outcome after primary ICH in Chinese Han population.
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Emergency Medicine, Caen, France

Background and aims: Stroke is an emergency pathology that requires a 
rapid support in a dedicated hospital service. Despite the development of 
brain imaging and specialized units such as neurovascular unit, the time-to-
treatment is too often delayed due to a bad orientation of the patients within 
the care course. The emergency is to identify the subtype of stroke, i.e. 
ischemic or haemorrhagic, to propose the adapted medical care. To acceler-
ate the identification of stroke’s subtype, we propose here to use the levels of 
total antigenic circulating tPA as a biomarker of haemorrhagic stroke.
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could help to identify genetic variants affecting the stroke outcome 
through the modulation at the proteomic level. We aimed to identify 
long-term outcome (modified Rankin scale at three months (mRS3)) pro-
tein biomarkers combining genomics and proteomics.
Methods: We performed a four-stage PWAS using FUSION. In the 
discovery, we integrated the dorsolateral prefrontal cortex (dPFC) pro-
teomic data from the ROS/MAP cohort (1,475 proteins; 376 subjects) 
and the GODS mRS3-GWAS (N=1,791 and 8,895,027 single nucleotide 
variants (SNV)). We validated the results’ causality with a Bayesian colo-
calization and Summary-based-data Mendelian Randomization (SMR). 
We replicated the significant results in the Banner Sun Health Research 
Institute dPFC proteomic dataset (1,139 proteins; 152 subjects) 
(Replication1). In a Replication2, we combined the ROS/MAP dataset 
with a new mRS3-GWAS (N=688; 7,502,471 SNV). All the PWAS were 
meta-analyzed with the adaptively weighted Fisher’s method. We also 
performed a transcriptome wide association study (TWAS) in 5,420 
genes and 452 human dPFC samples.
Results: Three proteins were significantly associated with the mRS3 
(P<0.05) in the discovery with high posterior probability 4 in the colocali-
zation. The three proteins were significant in the Replication1 but only 
THEM4 in the Replication2. Two proteins (THEM4 and APOL2) were 
significant after Bonferroni adjustment in the meta-analysis. The SMR con-
firmed the causal association of THEM4 and APOL2 with the stroke 
outcome.
Conclusions: Our results indicated that the stroke outcome is modu-
lated by genetic variants through a cis-regulation at the proteomic level.
Disclosure of interest: No
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CONTROLLING FOR CONFOUNDING 
VARIABLES IDENTIFIES SPECIFIC AND 
ROBUST MICROBIAL SIGNATURES OF 
STROKE

Adam Sorbie*1, Corinne Benakis1

1Institute for Stroke and Dementia Research, LMU Klinikum, Munich, Germany

Background and aims: Stroke patients exhibit altered gut microbiota 
and in animal models, microbiota modulation impacts outcome. Thus, 
targeting microbiota function to improve recovery may represent a novel 
therapeutic strategy. Specific associations between microbiota and stroke 
outcome are unclear, hampered by methodological differences and indi-
vidual variation. Furthermore, stroke patients are often elderly and pre-
sent with comorbidities, additionally confounding stroke-mediated 
microbiota alterations. Here, we aimed to investigate the interaction 
between host variables and microbial associations with stroke and deter-
mine whether controlling for these factors can identify robust signatures
Methods: We screened PubMed until 31/12/2022 for human stroke 
microbiota studies (case-control and outcome), those without available 
sequencing data or patient metadata were excluded. Ten 16S rRNA gene 
sequencing datasets (total n=1423) were included for meta-analysis. Raw 
reads were uniformly processed and adjusted for batch effects, reducing 
technical variation. Associations between the microbiota and covariates 
were assessed using PERMANOVA analysis and random forest machine-
learning (ML) models.
Results: We identified multiple host variables confounding stroke-micro-
biota associations. Among host factors, age and comorbidities accounted 
for a significant proportion of variation in all studies tested (11.8% and 
2.4% respectively). Nevertheless, utilising ML, stroke patient microbiota 
could be accurately discriminated from that of elderly patients or those 
with comorbid conditions, with high accuracy (AUC = 0.71, 0.68 respec-
tively), suggesting stroke pathology leads to specific changes in microbial 
composition.

Conclusions: The aging-related gene VEGFR1 may influence plaque pro-
gression by mediating memory T cell via the VEGF signaling pathway. 
VEGFR1 could be a novel immunotherapy target for preventing the for-
mation and progression of advanced atherosclerotic plaques in the carotid 
arteries.
Disclosure of interest: No
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Diagnostic Performance of MicroRNAs in 
identifying Ischemic and Hemorrhagic Strokes:  
A systematic-review and meta-analysis

Manabesh Nath*1, Shubham Misra1, Pradeep Kumar1,  
Deepti Vibha1

1All India Institute Of Medical Sciences, Neurology, New Delhi, India

Background and aims: MicroRNAs (miRNAs) have emerged as poten-
tial biomarkers for diagnosis and differentiation of stroke. miRNAs have a 
significant role in the pathophysiology of ischemic stroke (IS) and hemor-
rhagic stroke (HS) and its dysregulation can depict disease risk in 
individuals.
Methods: A comprehensive literature search was performed in various 
electronic databases, including PubMed, Embase, Cochrane Library, 
CINAHL, and Google Scholar up to 17th January 2023. Pooled Standard 
Mean Deviations (SMDs) with 95% Confidence Intervals (CIs) were calcu-
lated to determine the association. Sensitivity analysis was performed to 
detect the heterogeneity between studies, and Begg’s funnel plot assessed 
any publication biases.
Results: We identified 13 case-control studies with 1223 stroke patients 
(1065 IS, 158 HS) and 1445 control subjects within 24 hours, involving 11 
Asian and two Caucasian population studies. Our findings revealed a sig-
nificant association between the differential expression of miRNAs and 
diagnosis of overall stroke (SMD=2.85, 95% CI=1.34 to 4.35). Moreover, 
a significant relationship was observed between differentially regulated 
miRNAs and IS event within 24h (SMD=3.20, 95% CI=1.65 to 4.76). No 
such significance could be seen in case of HS (SMD=0.43, 95% CI=-4.71 
to 5.58). Subgroup analysis depicted a significant association between dys-
regulated miRNA expression and stroke event in Caucasians (SMD=12.21, 
95% CI=4.87 to 19.56) but not in the Asian population (SMD=-0.51, 95% 
CI=-2.97 to 1.95).
Conclusions: The results indicated a significant association between dif-
ferentially regulated miRNAs and the occurrence of stroke in patients. 
MiRNAs can serve as biomarkers for diagnosis of acute stroke.
Disclosure of interest: No
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Identification of genetic regulation at the 
proteomic level in the long-term stroke outcome: 
A Proteome-Wide Association study

Natalia Cullell1,2, Cristina Gallego-Fabrega2,  
Jara Cárcel-Márquez2, Elena Muiño Acuña2, Laia Llucia Carol*2, 
Miquel Lledós2, Jesús Maria Martín-Campos2,  
Israel Fernandez Cadenas2, Jerzy Krupinski1
1Fundació Docència i Recerca MútuaTerrassa, Neurology, Terrassa, Spain, 
2Biomedical Research Institute Sant Pau (IIB Sant Pau), Stroke 
Pharmacogenomics and Genetics group, Barcelona, Spain

Background and aims: The stroke outcome depends on multiple fac-
tors, including genetics. Proteome-Wide Association studies (PWAS) 
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Background and aims: Post-stroke epilepsy (PSE) is an important com-
plication of stroke. We hypothesize that a polygenic predisposition to 
epilepsy is associated with a greater PSE risk in stroke/TIA survivors.
Methods: We conducted a 3-stage genetic association analysis. First, we 
used the GWASCatalog to identify independent genetic risk variants 
associated with epilepsy at genome-wide levels (p<5x10E-8). Second, we 
estimated PSE-specific weights by testing the association of these variants 
with PSE in stroke/TIA survivors in the UK Biobank (UKB). PSE was 
ascertained using ICD-9 and -10 codes for epilepsy/seizure following a 
stroke/TIA diagnosis. Third, we tested the association between this newly 
developed PSE-specific polygenic risk score (PRS) and the PSE risk in 
stroke/TIA survivors enrolled in the All of Us (AoU) Research Program. In 
stages 2 and 3, association testing entailed multivariable logistic regres-
sion adjusting for age, sex, and ethnicity.
Results: PSE data were available for 846 patients (mean age: 59.8; 59% 
male) in UKB and 60 patients (mean age: 64.4; 50% male) in AoU. We 
identified twelve independent genetic variants from the GWAS Catalog. 
We obtained PSE-specific weights by analyzing the UKB. One standard 
deviation increase in the PRS was associated with a 50% increase in the 
odds of PSE in AoU (OR: 1.50, 95%CI: 1.24-1.99, p: 0.006). p for PRS 
interaction with stroke subtypes was 0.48.
Conclusions: Our results indicate that stroke/TIA survivors with an 
elevated polygenic predisposition to epilepsy have a higher risk of devel-
oping PSE. Because the PSE data were sparse, results should be inter-
preted with caution.
Disclosure of interest: No
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Serum metabolites could assist in the etiological 
assessment of patients with Intracerebral 
Hemorrhage

Daniel Vázquez Justes*1, Gerard Mauri Capdevila1,  
Yhovany Gallego Sánchez1, Miriam Paul Arias1,  
Cristina Pereira Priego2, Coral Torres Querol2, Gloria Arque2, 
Francisco Purroy Garcia1

1Hospital Universitari Arnau Vilanova, Neurology, Lleida, Spain, 2Institut 
Reçerca Biomèdica, Neurociencies clìniques, Lleida, Spain

Background and aims: Etiological assessment of spontaneous 
Intracerebral Hemorrhage (ICH) is complex. Several examinations are 
often required, but even in patients widely studied, the etiology of the ICH 
can remain unknown. Moreover, many etiologies frequently coexist. The 
aim of our study was to identify blood biomarkers related to ICH etiology
Methods: We recruited a consecutive cohort of acute ICH patients 
(<24h of stroke onset) from 2015 to 2020. In all cases, blood samples 
were obtained at arrival to the emergency department to perform an 
untargeted metabolomic and lipidomic analysis to detect possible bio-
markers related to etiology. The etiological assessment was made with 
the H-ATOMIC classification (Hypertension, Amyloid Angiopathy (CAA), 
Tumor, Oral Anticoagulation (OA), Malformation, Infrequent and 
Cryptogenic). The metabolomic analysis was performed by liquid chro-
matography coupled to mass spectrometry in serum samples. Multivariate 
analysis [Partial Least Squares Discriminant Analysis (PLS-DA)] followed 
by univariate analysis (ANOVA)] was made in order to elucidate and 
detect potentially discriminatory metabolites. In ANOVA, molecules with 
False Discovery Rate (FDR) of less than 0.05 were selected.
Results: 166 patients with blood samples were included. 67 (37%) of 
them died at 3 months. Hypertensive (46%) and CAA (21%) were the 
more frequent etiologies. OA and CAA and infrequent etiologies had the 
worse outcome (mortality of 64%, 66%respectively). PLS-DA offered a 
good differentiation between groups of etiology. In ANOVA, 16 potential 
metabolites showed FDR of <0.05 and were selected for further 
validation.

Conclusions: Correcting for confounding variables in human stroke 
microbiota studies is necessary to identify microbial associations with 
outcome and will enable identification of microbial taxa involved in stroke 
pathobiology.
Disclosure of interest: No
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THE EXPRESSION OF INFLAMMATORY 
MARKERS AT mRNA LEVEL IN CRYPTOGENIC 
YOUNG-ONSET ISCHEMIC STROKE

Karl Jogi*1, Riina Vibo2, Anu Remm3, Heti Pisarev4,  
Ana Rebane3, Janika Korv1

1University of Tartu, Department of Neurology and Neurosurgery, Tartu, 
Estonia, 2University of Tartu, Department of Neurology and Neurosurgery, 
Tartu, Estonia, 3University of Tartu, Institute of Biomedicine and Translational 
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Background and aims: About 40% of young onset ischemic strokes are 
cryptogenic. Our study aims to profile mRNA expression of selected 
inflammatory markers to understand the pathogenesis of stroke in 
patients 18-54 years of age.
Methods: Clinical data and whole blood for RNA purification was col-
lected using TempusTM tubes during acute phase and at 1 year follow-up in 
48 patients with cryptogenic ischemic stroke from the Estonian Young 
Stroke Registry. A total RNA was purified and relative mRNA expression 
of 9 inflammatory markers (TNFα, NFKBIA, CXCL8, ICAM1, IL6, PYCARD, 
CASP1, IL13, NLRP3) were analyzed at both time-points using real-time 
quantitative PCR. Clinical data and stroke risk factors were analyzed using 
linear regression and two-way repeated measures Anova.
Results: mRNA expression of multiple genes related to the NF-κB path-
way, including TNFα, NFKBIA, CXCL8, ICAM1 and one gene from the 
inflammasome pathway, PYCARD, was significantly up-regulated in the 
acute phase. Risk factors and stroke severity did not show relationship 
with assessed mRNA expression levels. The lack of risk factors was 
related with reduction of multiple tested markers, including CXCL8, 
NFKBIA, ICAM1 and IL6 at one year after the stroke, while in the presence 
of any of them, such as smoking, diabetes or hypertension, the corre-
sponding expression changes were not evident.
Conclusions: Our results suggest that active inflammation is associated 
with acute cryptogenic stroke both in patients with or without stroke risk 
factors, while more pronounced reduction of inflammatory markers one 
year after stroke can be observed in patients without the risk factors.
Disclosure of interest: No
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Genetic Predisposition to Post-Stroke Epilepsy: 
Results from the UK Biobank and the All of Us 
Research Program
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Conclusions: Serum metabolites at the acute phase could aid to identify 
those patients who are at risk of ND.
Disclosure of interest: No
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Association between common single nucleotide 
polymorphisms in microRNA and risk of Ischemic 
Stroke: A systematic review and meta-analysis

Manabesh Nath*1, Shubham Misra2, Pradeep Kumar1,  
Deepti Vibha1

1All India Institute Of Medical Sciences, Neurology, New Delhi, India, 2Yale 
University, Neurology, New Haven, United States

Background and aims: MicroRNAs (miRNAs) have emerged as poten-
tial biomarkers for the diagnosis and differentiation of stroke. 
Polymorphisms in miRNAs have a significant role in the pathophysiology 
of ischemic stroke (IS), and their dysregulation can depict disease risk in 
individuals.
Methods: A comprehensive literature search was performed in various 
electronic databases, including PubMed, Embase, Cochrane Library, 
CINAHL, and Google Scholar up to 17th January 2023. Pooled Odds 
Ratios (ORs) with 95% Confidence Intervals (CIs) helped determine the 
association. Sensitivity analysis and meta-regression were performed to 
detect the heterogeneity between studies, and Begg’s funnel plot assessed 
any publication biases.
Results: We identified 25 case-control studies with 10536 IS patients 
and 13631 control subjects, involving 21 Asian and 4 Caucasian  
population studies. Our findings indicated a significant association 
between the polymorphisms of miR-146a [OR=1.57(1.53-1.62], miR-149 
[OR=1.60(1.51-1.69)], miR-196a2 [OR=1.39(1.33-1.47)], miR-499 
[OR=1.79(1.69-1.90)], and miR-126 [OR=1.91(1.83-2.00)] in the reces-
sive model and the risk of IS. Only miR-499 and miR-126 possessed risk 
association with IS in all the genetic models. While, miR-146a 
[OR=0.83(0.80-0.86)], miR-149 [OR=0.90(0.87-0.94)], and miR-196a2 
[OR=0.70(0.67-0.74)] showed protective association with IS risk in the 
dominant model. The heterozygote model of miR-146a polymorphism 
also correlated with protective association IS risk [OR=0.93(0.90-0.96)]. 
Subgroup analysis depicted a significant risk association of miR-146a in the 
Asian [OR=1.58(1.54-1.63)] and Caucasian populations [OR=1.37(1.10-
1.70)] in the recessive model.
Conclusions: The results indicated a significant risk association of miR-
146a, miR-149, miR-196a2, miR-499, and miR-126 polymorphisms with 
ischemic stroke. MiRNA polymorphisms can serve as potential biomark-
ers for IS diagnosis.
Disclosure of interest: No
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Identification of Vulnerable and Resilient 
Neuronal Populations after Ischemic Stroke

Carolina Soriano-Tarraga*1, Qingli Xiao2, Asher J. Albertson2, 
Ernesto Gonzales2, Ricardo D’oliveira Albanus1,  
Aasritha Nallapu1, Jin-Moo Lee2, Oscar Harari1
1Washington University School of Medicine in St. Louis, Psychiatry, St Louis, 
United States, 2Washington University School of Medicine in St. Louis, 
Neurology, St Louis, United States

Background and aims: Ischemic stroke results in pan-necrosis in the 
infarct core, though selective cell death is observed in peri-infarct 

Conclusions: Serum metabolites could provide useful information for 
the etiological assessment in patients with ICH.
Disclosure of interest: No
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Serum metabolomic profile could aid to detect 
patients with Neurological Deterioration during 
hospitalization in patients with Intracerebral 
Hemorrhage

Daniel Vázquez Justes*1, Gerard Mauri Capdevila1,  
Yhovany Gallego Sánchez1, Miriam Paul Arias1,  
Cristina Pereira Priego2, Coral Torres Querol2,  
Gloria Arque2, Francisco Purroy Garcia1

1Hospital Universitari Arnau Vilanova, Neurology, Lleida, Spain, 2Institut 
Reçerca Biomèdica, Neurociencias Clínicas, Lleida, Spain

Background and aims: Neurological Deterioration (ND) is the wors-
ening of neurological symptoms that can occurs after the onset of 
Intracerebral Hemorrhage (ICH). Among its causes, hematoma expansion 
is the main one, but others exist. ND is one of the main contributors of 
poor outcome in patients with ICH. Currently, there are no markers 
which allow to anticipate it.
We aimed to analyze if a set of serum metabolites was related to the 
development of ND in ICH patients.
Methods: Blood samples in the acute phase of stroke were obtained in a 
cohort of patients with ICH. ND was defined by an increase of NIHSS 
score of more than 3 points, or a decrease in Glasgow score of 1 or more 
points in the 7 days after stroke.
Untargeted metabolomic analysis was performed by liquid chromatogra-
phy coupled to mass spectrometry in serum samples. Multivariate analysis 
[Partial Least Squares Discriminant Analysis (PLS-DA)] followed by uni-
variate analysis (T-student)] was made. In T-Student, molecules with False 
Discovery Rate (FDR) of less than 0.1 were selected.
Results: 166 patients with blood samples were included. Mean age was 
73 years-old. 39.7% were female. ND occurred in 50 (33%) of patients. 67 
patients (33%) died at 3 months.
Regarding metabolomic analysis, PLS-DA showed a good separation between 
patients with ND or not (image). With T-Student, 3 potential metabolites 
showed FDR of <0.1 and were selected for further validation.



Abstracts 423

(CS-nonCE), and VRFC. Cancer-only genes were removed. Gene lists 
were analyzed for enrichment in canonical pathways (p<0.05).
Results: We found 1,283 genes differentially expressed in CS-CE vs. 
VRFC and 320 in CS-nonCE vs. VRFC (204 were common to both). 316 
mRNA were differentially expressed in the direct comparison between 
CS-CE and CS-nonCE. Pathway analyses revealed CE unique pathways 
involving Thrombin, Interferon, NK, and B-Cell Signaling; and nonCE 
Unique pathways involving Phagosome Maturation. The direct compari-
son between cancer subjects with CE vs. nonCE ischemic stroke showed 
differences between etiologies in Complement, Neurovascular Coupling, 
and various Immune, Neutrophil, and Macrophage signaling pathways.
Conclusions: We identified differences in the blood transcriptome of CS 
patients with cardioembolic and non-cardioembolic etiologies which may 
contribute to differences in stroke pathophysiology, severity, and out-
come in cancer patients.
Disclosure of interest: Yes
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Polygenic burden for cardiovascular risk factors 
associates with carotid atherosclerosis
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Daniel Bos1,7
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Medicine, Rotterdam, Netherlands, 2Erasmus University Medical Center 
Rotterdam, Neurology, Rotterdam, Netherlands, 3Erasmus University Medical 
Center Rotterdam, Clinical Genetics, Rotterdam, Netherlands, 4CARIM School 
for Cardiovascular Diseases, Maastricht University Medical Center, Radiology 
and Nuclear Medicine, Maastricht, Netherlands, 5University Medical Center 
Utrecht, Radiology, Utrecht, Netherlands, 6Amsterdam UMC, University of 
Amsterdam, Amsterdam Cardiovascular Science, Neurology, Amsterdam, 
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Background and aims: Hypertension, hypercholesterolemia, and dia-
betes mellitus are major risk factors for carotid atherosclerosis. These 
factors may already increase the risk of carotid atherosclerosis at subclini-
cal levels. As these risk factors are influenced by genetics, we investigated 
whether genetic burden for these factors also associates to carotid ath-
erosclerosis, particularly to specific plaque characteristics. Such associa-
tions are relevant in the light of evaluating a person’s lifetime risk in the 
context of prevention of atherosclerosis.
Methods: We selected patients from the Plaque-At-RISK-study with 
genotyped blood samples and carotid imaging. We constructed polygenic 
scores (PGS) for blood pressure, lipid levels, and fasting glucose which 
were linked to carotid plaque characteristics (calcification, lipid-rich-
necrotic core, intraplaque hemorrhage, plaque ulceration, stenosis 
degree) using linear and logistics regression. Additionally, we calculated 
explained variances (R2-values). All analyses were adjusted for age, sex, 
and genomic components 1-4.
Results: We included 171 patients (mean age 69±9 years, 73% men). 
Models including all PGS had higher explained variances for atherosclero-
sis compared to the base model including age, sex, and principal compo-
nents only. The highest increase was seen for calcifications (mean 
R2=32.3%, Δ=8.5%) and plaque ulceration (14.0%,8.0%). However, most 
relations were not statistically significant. Further exploration of the indi-
vidual scores revealed that the added explained variance for the preva-
lence of specific plaque characteristics varied per kind of PGS.
Conclusions: Genetic burden for traditional cardiovascular risk factors was 
related to carotid atherosclerosis in symptomatic patients. Additionally, dis-
tinct characteristics of carotid atherosclerosis were differentially associated 
with specific PGS, suggesting different pathophysiological mechanisms.
Disclosure of interest: No

regions. We used transient middle cerebral artery occlusion (tMCAO) in 
mice to examine transcriptome changes in the peri-infarct cortex at the 
single-cell level.
Methods: We performed single-nuclei RNA-sequencing using 
10Xchromium v3.1 derived from peri-infarct cortex, and the mirror 
region on the contralateral hemisphere from 3 tMCAO mice and 3 sham 
mice. After stringent data cleaning, 150,792 nuclei were obtained with an 
average of 2624 genes/nuclei, corresponding to 22 clusters, 15 were neu-
ronal clusters (129,533 nuclei). Using the k-nearest neighbor (K-nn) algo-
rithm we identified cluster-specific transcriptionally-related neurons with 
low density in peri-infarct cortex samples, defined as vulnerable, and con-
versely, resilient neurons with a high density.
Results: Peri-infarct cortex showed astrogliosis and microgliosis. 
Differential expression analysis comparing all vulnerable vs resilient neu-
ronal clusters in sham mice were performed and 70 significant genes were 
common among all the analysis. Vulnerable neurons highly expressed 
Tafa2, a transcript that has been associated with neuronal survival. In resil-
ient neurons, Gria1 and Gria3 were highly expressed, previously associ-
ated with neuroprotection. Gria1 has also been identified as a 
genome-wide association with early neurological improvement after 
acute IS in the GENISIS study. Four different replications were performed 
in mouse and human brain tissue.
Conclusions: We identified 70 genes selectively expressed in resilient 
and vulnerable excitatory neurons after IS, replicated in different disease 
models in both mouse and human tissue, suggesting that they promoted 
resilience/vulnerability across different disease contexts.
Disclosure of interest: No
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mRNA EXPRESSION PROFILES DIFFER IN 
CANCER PATIENTS WITH CARDIOEMBOLIC 
AND NON-CARDIOEMBOLIC STROKE
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Mitchell Elkind4, Costantino Iadecola2, Carla Pisarro Sherman2, 
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Unit, Feil Family Brain and Mind Research Institute and Department of 
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4Department of Neurology, Vagelos College of Physicians and Surgeons and 
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Department of Medicine, Weill Cornell Medicine, New York, United States, 
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Background and aims: About 13% of patients with ischemic stroke 
have comorbid cancer, which modifies the blood transcriptome architec-
ture compared to patients with only stroke. We sought to identify com-
mon and ischemic stroke cause-specific genes and pathways in the 
peripheral blood transcriptomes of cancer patients with Cardioembolic 
(CE) and Non-Cardioembolic (non-CE) Stroke.
Methods: We performed mRNA-Seq in peripheral whole blood of 41 
Cancer-Stroke (CS), 28 Cancer-Only, and 30 Vascular Risk Factor-
matched Control (VRFC) patients. An ANCOVA (diagnosis, age, sex, 
batch) was used to find differentially expressed genes (FDR < 0.1 for the 
Diagnosis term, as well as p<0.05 and |Fold Change|>1.2 for individual 
contrasts) between cancer patients with cardioembolic ischemic stroke 
(CS-CE), cancer patients with non-cardioembolic ischemic stroke 
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Conclusions: The treating clinician usually takes the main responsibility 
for making PEG tube insertion decisions based on the best interest of 
patients. Our results remind clinicians that although PEG has the advan-
tage of nutrition, the mortality benefit is low to modest.
Disclosure of interest: No
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Antiseizure medications for primary prevention 
of acute symptomatic seizures after stroke: a 
systematic review with meta-analysis
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Background and aims: To evaluate the efficacy of antiseizure medica-
tions (ASMs) in primary prevention of acute symptomatic seizures (ASS) 
after stroke (ischemic or haemorrhagic).
Methods: Systematic search of the literature (CENTRAL; MEDLINE; 
ClinicalTrials.gov) to identify randomized controlled trials (RCTs). Critical 
appraisal and qualitative synthesis of study results.
Results: We included two placebo-controlled trials (total 114 participants) 
conducted in haemorrhagic stroke. In one RCT, ASS occurred in 1/ 36 
patients (2.7%) with valproate and in 4/36 patients (7%) with placebo (p=0.4). 
In the other RCT, ASS were electrographic only and occurred in 3/19 (16%) 
with levetiracetam and in 10/23 (43%) with placebo (p=0.043). Both RCTs 
were stopped prematurely, including a lower number than initially planned. In 
the levetitracetam trial, there was an imbalance of baseline characteristics, 
with higher prevalence of factors possibly associated with ASS.
Conclusions: The evidence on ASMs for primary prevention of post-
stroke ASS is limited to intracerebral haemorrhage, of low quality, impre-
cise, and not enough informative to guide clinical practice. The significant 
result favouring levetiracetam could reflect imbalance of prognostic fac-
tors across groups at baseline. Performing studies with a number of 
patients lower than initially planned increases the risk of covariate imbal-
ance at baseline and imprecise results. Additional studies are required to 
evaluate the role of ASMs in preventing post-stroke ASS. It should be 
clarified whether brief electrographic seizures without any clinical corre-
late affect functional outcomes and mortality in stroke patients. Finally, it 
should be evaluated if preventing ASS have antiepileptogenic effects modi-
fying the risk of post-stroke epilepsy.
Disclosure of interest: No
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BRIDGING THE GAP BETWEEN PRE-AND 
IN-HOSPITAL SERVICES IN THE STROKE 
CARE PATHWAY DURING A CLUSTER 
RANDOMISED TRIAL: A QUALITATVE 
THEMATIC ANALYSIS

Mona Guterud*1,2,3, Helge Fagerheim Bugge1,3,4,  
Else Charlotte Sandset1,4, Camilla Hardeland2,5,  
Edel Jannecke Svendsen6,7, Maren Ranhoff Hov1,4,6
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OUTCOMES OF PERCUTANEOUS 
ENDOSCOPIC GASTROSCOPY TUBE FEEDING 
IN DYSPHAGIC STROKE PATIENTS IN A UK 
DISTRICT GENERAL HOSPITAL

Kaung Myat*1,1, Myint Myint Kyu Kyu1, Khalil Kawafi1, Robert 
Namushi1, Phyo Myint2

1Northern Care Alliance - NHS, Stroke Services ( Fairfield General Hospital), 
Manchester, United Kingdom, 2Aberdeen Royal Infirmary, Geriatric Medicine, 
Aberdeen, United Kingdom

Background and aims: Making feeding decisions for stroke patients 
with persistent dysphagia imposes a challenge for the multidisciplinary 
team caring for the patient, including the patient’s immediate family. There 
is limited data on the long-term outcomes of patients who are PEG fed, 
and as such, we aimed to investigate this.
Methods: A retrospective study was carried out of persistently dys-
phagic stroke patients who underwent PEG insertion between January 
2015 and January 2021 at Fairfield General Hospital in England.
Results: During five years, 6334 people were admitted with strokes, of 
which 69 (1.08%) underwent PEG insertion. Two patients were dis-
charged to out of areas and were lost during follow-up. Ages ranged from 
45 to 95 (36% female). 22/69 (31.88%) patients were discharged to pri-
vate homes, and 30/69 (43.47%) were discharged to care facilities. At the 
time of follow-up on the 15th of July 2022, 15/67 patients (22.38%) were 
alive, and PEG tubes had been successfully removed in 8/67 patients 
(11.94%) after swallowing recovery (median time 594.5 days). 52/67 
(77.61%) patients died during follow-up (total follow-up duration 7 years 
and 7 months), of which 38/67 (56.71%) died within 12 months, and 14/67 
(20.89%) died between 12 to 48 months after PEG insertion. 7/67 
(10.44%) were continuing to be PEG fed.
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Results: In total, 50 recommendations were extracted. These recom-
mendations could be divided into four clinical categories: diagnostic 
(n=6), therapeutic (n=7), nursing care (n=26), post-stroke rehabilita-
tion (n=8) and structural (n=5). As there is currently a lot of variation 
on indicator definitions in literature, making uniform comparisons dif-
ficult, we formulated indicator definitions for the most important rec-
ommendations. And in addition, we provide information on the validity, 
feasibility and actionability of these indicators in clinical practice.
Conclusions: 18 papers describing recommendations for the care pro-
cess for IS patients were included in this systematic review. 50 recom-
mendations were extracted, indicating the abundance of information that 
is available. By providing tools to evaluate the entire or of part of the CP, 
we give an answer to the current variation in indicators for the evaluation 
of stroke CP.
Disclosure of interest: No
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PATIENTS’ EXPERIENCES OF PHYSICAL 
ACTIVITY AND INACTIVITY AT STROKE 
UNITS IN WESTERN SWEDEN – AN 
INTERVIEW STUDY

Malin Reinholdsson*1,2, Annie Palstam1,3, Katharina Stibrant 
Sunnerhagen1,3

1Institute of Neuroscience and Physiology, Department of Neuroscience, 
Gothenburg, Sweden, 2Department of Occupational Therapy and 
Physiotherapy, Sahlgrenska University Hospital, Gothenburg, Sweden, 
3Rehabilitation Medicine, Neurocare, Sahlgrenska University Hospital, 
Gothenburg, Sweden

Background and aims: Observational studies worldwide have shown 
that patients often are physically inactive when cared for at a stroke unit 
with reported numbers from 50% to 90% of the day. Physical inactivity at 
stroke units is associated with higher stroke severity and the organisation 
of stroke units, although other factors remain unexplored. The aim of the 
study was to describe patients’ experiences of physical activity and inac-
tivity at the stroke unit.

University College, Department of Nursing, Health and Laboratory Science, 
Halden, Norway, 6Oslo Metropolitan University, Institute of Nursing and 
Health Promotion, Oslo, Norway, 7Sunnaas Rehabilitation Hospital, 
Department of Research, Oslo, Norway

Background and aims: Although different approaches to improve 
timely prehospital stroke recognition have been endeavored, challenges 
remain. The Paramedic Norwegian Acute Stroke Prehospital Project 
(ParaNASPP), a stepped-wedge cluster-randomised trial, investigated 
whether an intervention with stroke education for paramedics and the 
use of the National Institutes of Health Stroke Scale (NIHSS) through a 
mobile application (eSTROKE), could improve triage and diagnostic accu-
racy in patients with suspected stroke. The primary objective of the pre-
sent study was to gain a better understanding of the communication 
between pre- and in-hospital stroke services by exploring experiences 
from the trial.
Methods: Semi-structured individual interviews were performed follow-
ing an interview guide. We recruited informants from the 267 trained 
intervention paramedics, and stroke physicians at the Stroke Unit, Oslo 
University Hospital, Norway who participated in the ParaNASPP trial. 
Interviews were audio recorded, transcribed verbatim and approached 
inductively using the principles of thematic analysis.
Results: 14 interviews were conducted, with seven paramedics and 
seven stroke physicians. The data analysis identified four main themes 
among paramedics and stroke physicians bridging the gap between the 
pre- and in-hospital stroke services.

1) NIHSS improves prehospital clinical assessment in acute stroke care
2) The eSTROKE model facilitates communication in acute stroke care
3)  Collaboration is supported by increased competence and shared 

understanding
4)  The different presentations of acute stroke require both competence 

and experience

Conclusions: Paramedics and stroke physicians described that the 
eSTROKE model improved the care pathway for acute stroke by enhanced 
prehospital competence, establishment of a common language and 
increased collaboration.
Disclosure of interest: No
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INTEGRATED STROKE CARE: PROVIDING 
TOOLS FOR THE EVALUATION OF 
DIFFERENT PARTS OF THE CARE PATHWAY - 
A SYSTEMATIC REVIEW

Charlotte Lens*1, Ellen Coeckelberghs1, Kris Vanhaecht1, 
Caroline Weltens2, Robin Lemmens3

1KU Leuven, Leuven Institute for Healthcare Policy, Leuven, Belgium, 
2University Hospitals Leuven, Radiotherapy-Oncology, Leuven, Belgium, 
3University Hospitals Leuven, Neurology department, Leuven, Belgium

Background and aims: Management of ischemic stroke (IS) implicates 
an evidence-based and multidisciplinary approach. However, evaluation of 
the care process is still a major concern in many European countries. 
Despite the abundance of guidelines, it remains difficult to translate the 
enormous amount of recommendations into care pathways (CP). We aim 
to aid in developing and evaluating CP for patients with IS by giving an 
overview of the most important recommendations and quality indicators 
of the CP.
Methods: A systematic literature search was conducted in PubMed, 
from 2014 to May 2021. Papers were included if they described the entire 
care process from admission to the emergency department until dis-
charge from a neuro-related ward. In total, 18 papers were included.

Figure 1. Themes of patients’ experiences of physical activity and 
inactivity at the stroke unit.
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Methods: Semi-structured in-depth interviews were made with people 
with stroke 1-2 weeks after discharge from 8 stroke units. A purposeful 
selection of participants was made with 16 people with varied age, gen-
der, and stroke severity. Thematic analyses were performed according to 
Braun and Clarke. Theoretical assumptions were based on Merleau-
Ponty´s phenomenology of the body.
Results: Preliminary thematic analysis concludes that the following 
themes are experienced by people with stroke when they describe their 
stay at the stroke unit, see Figure 1.
Conclusions: Movement, physical activity, and training are experienced 
as ways to gain independency after stroke. The challenges are to cope 
with the changed body, and to trust the stroke team, and yourself when 
moving. There is an aspiration to be better, to be as before the stroke 
where training, rest and recovery are needed.
Disclosure of interest: No
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FEASIBILITY OF LOW-DOSE OR  
CONE-BEAM CT PERFUSION IN ACUTE 
ISCHEMIC STROKE

Jeroen Bertels*1, Julie Lambert1, Jelle Demeestere1,  
Anke Wouters1, Ewout Heylen2, Fredrik Ståhl3,4,  
Ake Holmberg3,4, Wim Van Zwam5, Charles Majoie6,  
Aad van der Lugt7, Greg Albers8, Maarten Lansberg8,  
David Robben2, Dirk Vandermeulen2, Robin Lemmens1

1VIB-KU Leuven, Lab of Neurobiology, Leuven, Belgium, 2KU Leuven, 
Department of Electrical Engineering, Leuven, Belgium, 3Karolinska University 
Hospital, Department of Neuroradiology, Stockholm, Sweden, 4Karolinska 
Institutet, Department of Clinical Neuroscience, Stockholm, Sweden, 
5Maastricht University, Medical Center, Maastricht, Netherlands, 6Amsterdam 
UMC, Department of Neurosciences, Amsterdam, Netherlands, 7Erasmus 
MC, Department of Radiology & Nuclear Medicine, Rotterdam, Netherlands, 
8Stanford University, Department of Neurology & Neurological Sciences, 
Stanford, United States

Background and aims: CT perfusion (CTP) imaging for acute ischemic 
stroke (AIS) often relies on deconvolution following repeated imaging 
with short time intervals. Convolutional neural networks (CNNs) may 
outperform rCBF- and Tmax-based estimations of core and perfusion 
lesions. We investigated the robustness of CNNs and the modifying role 
of increasing time intervals to study the feasibility of low-dose or cone-
beam CTP.
Methods: We designed a CNN to predict final tissue status based on 
CTP imaging and treatment-related information as input in the MRCLEAN 
(N=188), CRISP (N=107) and a local AIS cohort (N=374). By subsampling 
or averaging the native CTP frames at 2s, we simulated low-dose or cone-
beam CTP datasets, respectively, at 4, 6, 10, 20 and 60s. Using five-fold 
cross-validation, follow-up segmentation performance was measured by 
the absolute volume difference (AVD) and Dice coefficient (DSC), and 
compared using the Wilcoxon signed-rank test (p<0.01).
Results: With increasing time intervals to ⩽6s (averaging) or ⩽10s (sub-
sampling), the performance was non-inferior compared to the baseline, 
and outperformed deconvolution-based estimations (infarct core 
{rCBF<0.3} in reperfusers (N=499) and perfusion lesion {Tmax>6s} in 
non-reperfusers (N=119)) with an AVD of 26.6±40.0ml and DSC of 
34.5±28.5% in reperfusers, and an AVD of 42.1±39.0ml and DSC of 
55.0±25.0% in non-reperfusers. There was a clear trend for a decline of 

performance at longer time intervals, less pronounced when averaging 
versus subsampling or estimating core versus perfusion lesion.
Conclusions: Low-dose or cone-beam CTP, simulated by subsampling or 
averaging the native CTP, respectively, may be considered alternative 
patient triage solutions.
Disclosure of interest: No
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Conclusions: Recanalization therapy is not associated with higher risk of 
systemic bleedings and SICHs in AIS patients with active malignancy and 
can be regarded as a safe therapy option. The analysis of our large cohort 
from a comprehensive stroke center located in the university hospital of 
Germany’s largest cancer center is an important contribution to the 
improvement of clinical decision making in the treatment of AIS patients 
with cancer.
Systemic (A) and intracranial hemorrhages according to ECASS 
III (B) and Heidelberg Bleeding Classification (C)
Disclosure of interest: No
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Patient´s description of onset stroke symptoms

Jenny Andersson*1, Åsa Rejnö2, Sofie Jakobsson3,  
Per-Olof Hanson4, Susanne Nielsen5, Lena Björck6
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2Department of Health Sciences, University West, Sweden e, Stroke unit, 
Department of Medicine, Skaraborg Hospital Skövde, Sweden, Skövde, 
Sweden, 3Institute of Health and Care Sciences, Sahlgrenska Academy, 
University of Gothenburg, Gothenburg, Sweden, Institute of Health and Care 
Sciences, Sahlgrenska Academy, University of Gothenburg, Gothenburg, 
Sweden, Gothenburg, Sweden, 4Region Västra Götaland, Sahlgrenska 
University Hospital, Department of Medicine Geriatrics and Emergency 
Medicine/Östra, Gothenburg, Sweden, Department of Molecular and Clinical 
Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, 
Sweden, Gothenburg, Sweden, 5Department of Cardiothoracic Surgery, 
Sahlgrenska University Hospital, Gothenburg, Sweden, Department of 
Molecular and Clinical Medicine, Sahlgrenska Academy, University of 
Gothenburg, Gothenburg, Sweden, Gothenburg, Sweden, 6Department of 
Molecular and Clinical Medicine, Sahlgrenska Academy, University of 
Gothenburg, Gothenburg, Sweden, Region Västra Götaland, Sahlgrenska 
University Hospital, Department of Medicine Geriatrics and Emergency 
Medicine/Östra, Gothenburg, Sweden, Gothenburg, Sweden

Background and aims: Stroke symptoms vary and could be hard to 
recognize. In addition, stroke severity has decreased according to the 
National Institutes of Health Stroke Scale (NISSH), with less pronounced 
symptoms expression. Knowledge on the patient’s description of stroke 
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Treatment of acute ischemic stroke in  
patients with active malignancy: Insight  
from a comprehensive stroke center

Woon Hyung Chae*1, Annika Vössing1, Yan LI2,  
Cornelius Deuschl2, Lennart Milles1, Jordi Kühne Escolà1, Anika 
Hüsing3, Marvin Darkwah Oppong1,4, Philipp Dammann1,4, 
Martin Glas1, Michael Forsting2, Christoph Kleinschnitz1, 
Martin Köhrmann1, Benedikt Frank1

1University Hospital Essen, Department of Neurology and Center for 
Translational Neuro- and Behavioral Sciences (C-TNBS), Essen, Germany, 
2University Hospital Essen, Institute for Diagnostic and Interventional Radiology 
and Neuroradiology, Essen, Germany, 3University Hospital Essen, Institute of 
Medical Informatics, Biometry and Epidemiology, Essen, Germany, 4University 
Hospital Essen, Department of Neurosurgery and Spine Surgery, Essen, Germany

Background and aims: Acute ischemic strokes (AIS) are common in 
cancer patients due to tumor-specific risk factors in addition to conven-
tional stroke mechanisms. However, there is still no consensus about the 
safety of recanalization therapies in this cohort. In this observational 
study, our aim was to investigate the bleeding risk after acute recanaliza-
tion therapy in AIS patients with active malignancy.
Methods: We retrospectively analyzed data of AIS patients who received 
intravenous thrombolysis with rtPA (IVT) and/or endovascular therapy 
(EVT) between 2017 and 2020 with a focus on patients with active malig-
nancy. Primary safety endpoint was the occurrence of treatment-related 
major bleeding events, i.e., symptomatic intracranial hemorrhage (SICH) 
and/or relevant systemic bleeding. Primary efficacy endpoint was early 
neurological improvement (ENI).
Results: 79 of 1016 AIS patients, had active malignancy. None of AIS 
patients with active malignancy suffered from therapy-related systemic 
bleeding after recanalization therapy. Rate of therapy related SICH (5.1% 
vs 4.3%) as well as rate of ENI was comparable between active malignancy 
group and control group.
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time. This might be due to increased proficiency in the in-hospital process 
and procedure.
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ARE PATIENTS WITH SEVERE STROKE 
CONSIDERED VEGETABLES?

H. Bart van der Worp*1, Urs Fischer2

1University Medical Center Utrecht, Department of Neurology and 
Neurosurgery, Utrecht, Netherlands, 2University Hospital Basel, University of 
Basel, Department of Neurology, Basel, Switzerland

Background and aims: In the English language, the offensive term ‘veg-
etable’ may be used to describe a person with severe handicap due to 
stroke or other brain damage, often with the connotation of a ‘fate worse 
than death.’ We assessed whether this or a similar term is used more 
widely across Europe and sought its origin in the English language.
Methods: We performed a survey among stroke physicians in 46 coun-
tries in the European Region as defined by the World Health Organization, 
asking whether patients or family members in their country use a specific 
ill-defined term to describe a state with severe handicap that is consid-
ered unacceptable. We used the Oxford English Dictionary to assess the 
chronology of the meaning of the word ‘vegetable.’
Results: We received responses from 42 countries (91%) reporting on 
39 languages. In 27 countries (59%) the term ‘vegetable’ was used to 
describe a state with severe handicap and in 15 (31%) the term ‘plant’ or 
a specific type of plant. In six (13%) of these countries both terms were 
used. Six countries (13%) reported no specific vegetable- or other plant-
related term. The figurative use of ‘vegetable’ for “one who is incapable of 
normal mental or physical activity, especially as a result of brain damage” 
dates back to at least 1980.
Conclusions: The use of the terms ‘vegetable’ or ‘plant’ for a person 
with severe brain damage is remarkably common across Europe. 
Considerations will be discussed at the Conference.
Disclosure of interest: No
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FREQUENCY AND SYMPTOMS OF NON-
NEUROLOGICAL AND NEUROLOGICAL 
STROKE MIMICS IN THE EMERGENCY 
DEPARTMENT – EXPERIENCES FROM A 
COMPREHENSIVE STROKE CENTER

Jordi Kühne Escolà*1, Bessime Bozkurt1, Bastian Brune2,3, 
Woon Hyung Chae1, Lennart Milles1, Lena Brune1,  
Christoph Kleinschnitz1, Martin Köhrmann1, Benedikt Frank1

1University Hospital Essen, Department of Neurology and Center for 
Translational Neuro- and Behavioral Sciences (C-TNBS), Essen, Germany, 
2University Hospital Essen, Department of Trauma, Hand and Reconstructive 
Surgery, Essen, Germany, 3City of Essen, Medical Emergency Service, Essen, 
Germany

Background and aims: Stroke mimics are common in the neurological 
emergency department. Underlying aetiologies are heterogeneous and 
can include serious non-stroke emergencies of neurological or non-neu-
rological origin that require distinct approaches towards diagnosis and 
treatment. Early detection of such conditions is important to optimize 

symptoms is therefore needed. The aim was to describe patient’s symp-
toms at stroke onset.
Methods: A qualitative content analysis was used. Data were collected 
through individual interviews with 27 patients (16 men and 11 women, 
median age 70.4 years). All patients were hospitalized with a first-time 
stroke. The interviews were conducted within 4 weeks of symptoms 
onset and before hospital discharge.
Results: All patients had symptoms that affected their daily life. Some 
patients described having multiple symptoms at the same time, others had 
symptoms that began insidiously and worsened over time. Symptoms 
such as overwhelming fatigue or nausea were described as Premonition of 
becoming ill, feeling unwell or that something was wrong. Motoric bodily 
changes were multifaceted as slurred speech or dizziness, balance difficul-
ties and losing control of the body or motor dysfunction. But also, that 
the surroundings were distorted, and solid objects moved around. 
Symptoms of Dazed and affected senses included confusion and visual 
impairment or headache.
Conclusions: Stroke is a complex disease with several different symp-
toms’ expressions and could be difficult to recognize, especially when 
symptoms are less typical or perceived as not serious. Increased aware-
ness of stroke symptoms among caregivers and among members of the 
community is important and needed.
Disclosure of interest: No
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Inter-hospital Disparity of Acute Ischaemic Stroke 
Management in Korea: Analysis of the Korean 
Stroke Registry from 2011 to 2021

Han-Yeong Jeong*1, Eungjoon Lee2, Seungyeon Kim3,  
Jong-Moo Park4, Hee-Joon Bae5, Keun-Hwa Jung2

1Seoul National University Hospital, Department of Neurology, Emergency 
Medical Center, Seoul, South Korea, 2Seoul National University Hospital, 
Department of Neurology, Seoul, South Korea, 3Dankook University, College 
of Pharmacy, Cheonan, South Korea, 4Uijeongbu Eulji Medical center, Eulji 
University, Department of Neurology, Uijeongbu, South Korea, 5Seoul National 
University College of Medicine, Seoul National University Bundang Hospital, 
Department of Neurology, Cerebrovascular Center, Seongnam, South Korea

Background and aims: Recanalization therapy plays an essential role in 
acute stroke treatment. In particular, five trials demonstrating the efficacy 
of endovascular thrombectomy (EVT) in 2015 and DEFUSE-3 and DAWN 
trials in 2018 were essential turning points. However, it is not well known 
how different hospitals apply these treatments. This study aims to analyze 
the gap in stroke treatment between hospitals using the Korea Stroke 
Registry (KSR) data.
Methods: We included the data on cerebral infarction and transient 
ischaemic attack patients of KSR from 2011 to 2021. To investigate the 
inter-hospital disparities of intravenous thrombolysis (IVT) or EVT, the 
time taken from a hospital visit to receiving IVT or IAT and the time from 
a puncture to recanalization time were analyzed. The Gini coefficients 
were calculated to examine the changing pattern by year.
Results: A total of 166,250 cases were enrolled for 11 years, of which 
16,480 patients underwent IVT and 11,629 points underwent EVT. The 
inter-hospital disparity of door-to-needle time gradually decreases from 
2011 to 2021 (Gini coefficient 0.32 to 0.20), but the inter-hospital dispar-
ity of door-to-puncture time remains similar. The Gini coefficient of punc-
ture-to-recanalization time was dramatically reduced from 0.73 in 2014 to 
0.24 in 2019. The Gini coefficient of stroke in-hospital mortality has also 
steadily decreased since 2011.
Conclusions: After EVT was implemented in earnest, the inter-hospital 
disparity of stroke treatment decreased, mainly puncture-to-recanalization 
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0.88 and the standardized relative survival 90.51%. The results were con-
firmed when stratifying for type of stroke.
Conclusions: Higher quality of acute stroke care was associated with 
substantially lower long-term mortality. Hence, efforts to ensure fulfil-
ment of process performance measures are highly warranted.
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Transient visual disturbance: neurological or 
ophthalmological emergency? Vascular origin in 
acute transient visual disturbance: A prospective 
cohort study

Cristina Hobeanu*1, Cedric Lamirel2, Mojen Bahrami2,  
Candice Sabben1, Catherine Vignal2, Pierre Amarenco3, 
Philippa Lavallée3, Elena Meseguer3, Michael Obadia1

1Rothschild Foundation Hospital, Department of Neurology and Stroke Center, 
Paris, France, 2Rothschild Foundation Hospital, Department of Ophthalmology, 
Paris, France, 3Public Assistance Hospitals of Paris, SOS-TIA Clinic, Bichat 
Hospital, University of Paris, Neurology and Stroke Center, Paris, France

Background and aims: Transient visual disturbance (TVD) is a com-
mon complaint caused by a variety of disorders including benign eye 
pathology, migraine, but also TIA or stroke. Patients seek attention 
through ophthalmologic emergency departments or TIA clinics. The pur-
pose of the study was to determine the optimal care pathway for patients 
with TVD.
Methods: A prospective study was conducted in an ophthalmology 
emergency department and a transient ischemic attack (TIA) clinic. 
Patients underwent clinical evaluation including a tailored questionnaire, 
brain, vascular, and full ophthalmologic investigations, and 3-month fol-
low-up. TVDs were classified according to vascular or nonvascular origin 
by three independent experts based on clinical, cerebrovascular, and oph-
thalmologic investigations, but blind to the questionnaire results.
Results: Of 407 screened patients, 279 were included and analyzed. Of 
them 36% (100/279) had a vascular origin. Of the rest 64% of non-vascu-
lar origin, 35% were finally diagnosed with migraine aura and only 11% 
(30/276) were pure ophthalmological causes. Of these 30 patients with 
ophthalmological cause, only 5 patients needed rapid ophthalmological 
treatment, which represented 2% of all patients and 4 patients already had 
an ophthalmic history prior to the index event. When we look at patients 

patient care and utilization of limited resources. Non-neurological stroke 
mimics are not well studied.
Methods: We conducted a retrospective, cross-sectional study of con-
secutive patients with suspected stroke transported to the neurological 
emergency department of the University Hospital Essen between January 
2017 and December 2019 by the city’s Emergency Medical Service. 
Patient characteristics, preclinical data, symptoms, further diagnostics, 
treatment and final diagnosis were registered.
Results: 3154 patients were included in this analysis and 443 (14%) were 
diagnosed with a stroke mimic. Mimics were non-neurological in 216 
(49%) cases, while 227 (51%) were considered neurological. Most com-
mon diagnoses were seizures (26%) and infectious diseases (14%). 
Patients with non-neurological mimics were older (77 vs 73 years), had a 
higher prevalence of chronic kidney disease (13 vs 7%), heart failure (14 
vs 7%), lower prehospital systolic and diastolic blood pressure. Focal 
symptoms were less common in non-neurological mimics (any focal symp-
tom 41 vs 58%).
Conclusions: Non-neurological conditions can account for up to the half 
of stroke mimics in the neurological emergency department. Preclinical 
identification is challenging and focal symptoms are common, justifying 
transfer for further neurological evaluation.
Disclosure of interest: No
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QUALITY OF EARLY STROKE CARE AND 
LONG-TERM MORTALITY IN PATIENTS WITH 
STROKE – A NATIONWIDE LONG-TERM 
FOLLOW-UP STUDY
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Jakob Nebeling Hedegaard4, Thordis Thomsen2,5,  
Christina R Kruuse1,2, Søren Paaske Johnsen4

1Copenhagen University Hospital – Herlev and Gentofte, Neurovascular 
Research Unit, Department of Neurology, Copenhagen, Denmark, 2University 
of Copenhagen, Department of Clinical Medicine, Copenhagen, Denmark, 
3Region North, Psychiatry, Aalborg, Denmark, 4Aalborg University, 
Department of Clinical Medicine, Danish Center for Clinical Health Services 
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Gentofte, Department of Anaesthesiology, Copenhagen, Denmark

Background and aims: Fulfilment of process performance measures in 
acute stroke care is associated with lower short-term mortality. However, 
the potential association with long-term mortality remains to be 
addressed. The aim of this study was to evaluate the association between 
fulfilment of process performance measures of acute stroke care and 
long-term mortality for patients with acute stroke in Denmark.
Methods: We extracted and linked data from Danish health care regis-
ters (2008-2018) to identify all patients admitted with first-ever stroke, 
including intracerebral haemorrhage and ischemic stroke. Quality of acute 
stroke care was assessed using ten process performance measures. 
Mortality was compared using Cox proportional hazards ratios, risk 
ratios computed using Poisson regression, and standardized relative 
survival.
Results: In total, 93.749 patients were included, corresponding to 8901 
cases with intracerebral haemorrhage, 80.597 cases with ischemic stroke, 
and 4251 cases with unspecified stroke. The median age was 72 years 
[IQR 62-81] and 46% were women. After 10 years follow-up 55.3% 
patients had died. The fully adjusted hazards ratios associated with fulfil-
ment of the individual process performance measures ranged from 0.73 
to 0.96. The lowest mortality at 10 years follow-up was seen in patients, 
who had the highest rate of fulfilment, both according to the risk ratios 
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Background and aims: We aimed to establish whether the spatial dis-
crimination function is impaired in cerebellar infarction patients.
Methods: The patients with unilateral acute cerebellar infarction con-
firmed by diffusion-weighted brain MRI were included. The subjects who 
had somatosensory or cognitive dysfunction were excluded. As controls, 
age-matched healthy volunteers were included. Spatial discrimination was 
evaluated with the commercially available Grating Orientation Task using 
a set of eleven hemispheric plastic Johnson-Van Boven-Philips ( JVP) 
domes, which have ridges and grooves of varying widths (from 0.5 mm to 
4.5 mm). The grating orientation threshold (GRT) is defined as the dome 
in which the subject achieves an accurate response rate of 75% or more. 
Subjects who were unable to reach the upper threshold of 4.5mm or 
lower threshold of 0.5 mm were considered to have an arbitrary thresh-
old at 5.0 mm or 0.35 mm.
Results: The study subjects were 24 patients (16 men; mean age, 65.5 
±14.0 years) and 24 age-matched healthy controls (11 men; mean age 
61.9±10.5 years). In control subjects, GRT was comparable between the 
dominant (2.10±0.86) and non-dominant hands (2.23±0.92). In stroke 
patients, GRT was not statistically different between the ipsilateral side to 
the ischemic lesion (3.22±1.42) and the contralateral side (3.10±1.40). 
Therefore, we used the mean GRT of both hands for further analyses. 
GRT was significantly impaired in stroke patients compared to the con-
trols (P<0.001).
Conclusions: Tactile discrimination function was impaired in patients 
with unilateral cerebellar infarction. It supports the role of the cerebellum 
in the sensory pathway.
Disclosure of interest: No
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PERFORMANCE OF STRATIFICATION 
SCORES ON THE RISK OF STROKE AFTER 
A TRANSIENT ISCHEMIC ATTACK: A 
SYSTEMATIC REVIEW AND NETWORK META-
ANALYSIS
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Ashkan Shoamanesh1,2,5, Mike Sharma1,2,5,  
Demetrios J Sahlas1,2, Aristeidis Katsanos1,2,5
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University, Neurology, Hamilton, Canada, 3Li Ka Shing Knowledge Institute, 
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health Toronto, Toronto, Canada, 5Population Health Research Institute, 
Neurology, Hamilton, Canada

Background and aims: Several scores have been developed to stratify 
the risk for stroke following a transient ischemic attack (TIA). However, 
it’s unclear which score has the best performance given the paucity of 
direct comparisons.
Methods: We performed a systematic review and network meta-analysis 
to compare available TIA scores in predicting risk for stroke within 90 
days. We included studies providing at least one direct comparison 
between scores for the same population. For each score we identified the 
optimal threshold and then estimated the relative performance at the 
optimal threshold of each score by using evidence from both direct and 
indirect comparisons.
Results: We identified 6 publications providing data from 8217 patients 
recruited in 13 discrete cohorts. The performance of all scores was low, 
even at their optimal thresholds: ABCD⩾4 (sensitivity: 64%, specificity 0.62; 
Figure 1A), ABCD2⩾4 (sensitivity: 59%, specificity 0.62; Figure 1B), 
ABCD3-I⩾7 (sensitivity: 53%, specificity: 68%; Figure 1C), California 
score⩾2 (sensitivity: 63%, specificity: 59%; Figure 1D), ESRS⩾3 (sensitivity: 
62%, specificity: 72%) and SPI-II⩾6 (sensitivity: 48%, specificity: 64%). 

with vascular origin, 25 patients had a stroke and 16 had a significant arte-
rial stenosis, which represented 9% and 6%, respectively of all patients.
Conclusions: Patients with transient visual disturbance should be first 
addressed to a TIA clinic to rule out TIA or stroke. Ophthalmologic eval-
uation, when not readily available, should not delay the neurovascular 
evaluation. (ClinicalTrials.gov NCT02485054)
Disclosure of interest: No
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Meta-analytic methods for synthesizing evidence 
across explanatory and pragmatic trials

Ayoola Ademola1, Fouzi Bala1, Lehana Thabane2,  
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Background and aims: Random effects (RE) models are commonly 
used for synthesizing evidence from multiple clinical trials but may be less 
accurate for estimating pooled treatment effects when there is substantial 
heterogeneity due to differences in trial design and implementation. This 
study examined methods for synthesizing evidence from explanatory and 
pragmatic trials.
Methods: Computer simulation was used to compare RE, RE based on 
t-distribution (tRE), and mixture RE (MRE) models for synthesizing evi-
dence from pragmatic and explanatory RCTs. Investigated simulation con-
ditions include distribution of treatment effect size, number of trials, and 
mixing proportion. Relative bias and between-study variance were used 
to assess model performance. Data from a review of 29 endovascular 
thrombectomy acute stroke trials were used to illustrate these models 
for estimating pooled Endovascular Treatment (EVT) effect.
Results: Of the 29 trials included in the review, 4 (13.9%) studies were 
rated as pragmatic trials. The pooled treatment effect sizes based on RE, 
tRE, and MRE models were 1.54 (95%CI = [1.29 – 1.84]), 1.47(95%CI = 
[1.24 - 1.79]), and 1.45 (95%CI = [1.23 – 1.76]), respectively. The esti-
mated between-study variances were 0.20, 0.14, and 0.12, respectively. 
Computer simulation show that MRE and tRE exhibited lower average 
relative bias and average relative between-study variances than the RE 
model as the proportion of pragmatic trials decreased.
Conclusions: Ignoring heterogeneity due to differences in trial design 
when pooling evidence from multiple trials can result in biased pooled 
treatment effects. Meta-analytic methods that compensate for heteroge-
neity due to trial design features are recommended.
Disclosure of interest: No
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Impairment of spatial discrimination sensory 
function in patients with cerebellar infarction: 
Evidence of cerebellar contribution to sensory 
function
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Background and aims: Young survivors of stroke (YSS) with communi-
cation or cognitive impairments have poorer outcomes than YSS without 
such impairments. We previously established the Unmet Needs Screening 
Tool. Here we sought feedback from YSS on a communication accessible 
version.
Methods: We amended the tool using best practice principles for com-
munication accessibility (including images and plain language) and cogni-
tive strategies. The tool includes six domains (Body and Mind, Emotions, 
Information, Daily Life, Relationships, Social) covering 53 potential needs, 
and a distress thermometer.
Via online interview, YSS with cognitive or language impairments com-
pleted the tool and provided feedback on its content and usability. Data 
collected: demographics, stroke details, communicative activity limitation 
(Australian Therapy Outcome Measures), self-reported cognitive 
difficulties.
Results: 20 YSS (24-53yrs, 60% cognitive difficulties, 80% mild to moder-
ate-severe language limitation) participated, with support from 10 
carers.
Respondents on average reported high distress (median 5, IQR 1.5 – 7). 
All had at least one unmet need related to “body and mind” (particularly 
speech/ communication (75%), fatigue (70%) and memory/ thinking 
(65%)) and most had needs in all domains. Face to face appointments was 
most preferred across all domains, followed by group discussion, and pod-
cast/ video by a professional.
Use of the tool was strongly endorsed. Respondents suggested the tool 
should be used early after stroke, prior to transitions, and at regular 
intervals to accommodate changing needs.
Conclusions: This tool could be used by YSS with cognitive and/or com-
munication difficulties, with informal assistance as needed, to identify care 
pathway requirements and support recovery.
Disclosure of interest: No
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Prevalence and phenotype of dysphagia in 
cerebellar ischemic stroke

Jan Hendrik Schaefer*1, Felix Luft1, Alexander Seiler1, Polkowski 
Christoph2, Christian Foerch1,3, Sriramya Lapa1
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Background and aims: Dysphagia constitutes a common symptom of 
acute ischemic stroke with variable prevalence, severity and prognosis 
depending on stroke location. Only limited data are available on dysphagia 
frequency and patterns after cerebellar stroke. We aimed to systemati-
cally investigate presence and severity of dysphagia in this stroke 
subtype.
Methods: We performed a retrospective analysis of consecutive cerebel-
lar ischemic stroke cases admitted to a German university hospital. 
Groups were defined according to presence of dysphagia and brainstem 
involvement. Videos of fiberoptic endoscopic evaluation of swallowing 
(FEES) examinations were analyzed to determine dysphagia prevalence 
and phenotype. Brain imaging was used to identify lesion size and location 
associated with dysphagia.

Relative sensitivities and specificities, using ABCD as the common compara-
tor (Figure 2), suggested no significant differences in the tests performance.
Conclusions: The utilities of existing scores in identifying individuals 
who will have a stroke within 90 days after a TIA are comparable and 
poor. Development of new scores is needed to reliably stratify the risk of 
stroke within the first 90 days following a TIA.

Figure 1. 

Figure 2. 
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Identifying the unmet needs of young people  
with stroke who have communication or  
cognitive impairment
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sufficiently known. It is necessary to know the number and characteristics 
of patients with dysphagia.
Methods: We analyzed the data of stroke patients treated at our depart-
ment in 2010 and 2018. MET protocol (based on ESPEN guideline) was 
introduced in 2015 and was not used previously. We compared the 
patients’ total hospital stay (PTHS), antibiotic use(AU) and the cost of 
MET during the all year. We analyzed separately the data of Novembers 
of both years examing the incidence a stroke associated pneumonia(SAP) 
as a marker of complication of dysphagia, the age and neurological state 
of patients, latter by NIHSS values.
Results: In 2018 the average of PTHS decreased from 43.07 to 35.04, 
antibiotic use from 1.504.753 to 912.259 Hungarian Forints, the daily 
devided dose of AU from 13.79 to 10.60. The rate of SAP in November 
2010 was 17.95% and it decreased to 9.34%. At the same period NIHSS 
value increased from 6.4 to 11.3, the average age from 73.8 to  
76.06 years.
Conclusions: Our analysis proved, that MET is not only useful for the 
ASPs, but cost-effective method supplementing the conventional drug 
medication. The number of complications of dysphagia decreased remar-
cable while the age of patients became higher, the state more serious.
Disclosure of interest: No
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Outcomes and Quality of Care  
Amongst In-Hospital Strokes
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Background and aims: In-hospital stroke (IHS) occurs in a patient 
originally admitted to hospital for another diagnosis/procedure. IHS 
reflects a clinically distinct cohort to community-onset stroke (COS).
Methods: Data from an Irish university teaching hospital was retrospec-
tively reviewed from January 2020 to December 2021. Proportional data 
of key performance indices were compared used Chi Square statistics.
Results: During the 2-year period, the rate of IHS was 15.7%. Median age 
of IHS (n=85) and COS (n=456) cohorts were 73 years and 72 years 
respectively. The proportion of ischaemic stroke was significantly higher 
in IHS than COS (99% versus 86%; p=0.0009). Proportion of patients 
with no disability pre-stroke was higher amongst COS (48%) than IHS 
(29%) (p=0.002). Amongst IHS cases, cardiovascular conditions (39%) 
were the most recorded primary diagnosis, limb weakness the most com-
mon symptom (47%) and 40% were recognised by a doctor.
The proportion of IHS receiving thrombectomy was higher (10% versus 
7% of COS) but not statistically significant (p=0.35). When compared to 
COS, IHS were less likely to be under the stroke team (22% versus 71%; 
p<0.0001), admitted to the stroke unit (41% versus 80%;p<0.0001), 
receive swallow screening (49% versus 77%; p<0.0001), and be dis-
charged home (52% versus 64%; p=0.03). Fifteen percent of IHS died 
compared to 11% of COS (p=0.2). Having no/mild disability at discharge 
was more likely in COS than IHS (62% versus 45%,p=0.003).
Conclusions: Priority areas for improvement in IHS include rates for 
stroke unit admission and swallow assessment, as well as pathways to 
facilitate discharge home.
Disclosure of interest: No

Results: Between January 2016 and December 2021, 125 patients were 
included. N=102 had isolated cerebellar and n=23 concomitant brainstem 
infarction. After exclusion due to secondary causes, n=13 (12.7%) showed 
cerebellar stroke-associated dysphagia (figure 1). Mapping the lesions of 
these patients revealed increased overlap in vermis and paravermal areas 
on the left (figure 2). Infarct volume correlated with dysphagia severity on 
the functional oral intake scale (ρ = -0.32; P=0.001). FEES most com-
monly demonstrated premature bolus spillage (81.8%), followed by val-
leculae epiglotticae residues (54.6%).
Conclusions: Although the cerebellum plays a vital role in the execution 
of swallowing, our data show a lower prevalence of dysphagia compared 
to other lesion locations. Some, but not all cases of dysphagia could be 
explained by altered level of consciousness or brainstem lesions. 
Conceivably, only strategic or larger lesions within the cerebellum inter-
fere with the complex swallowing network.
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ANALYSIS OF MEDICAL ENTERAL 
NUTRITION’S USEFULLNESS OF ACUTE 
STROKE PATIENTS IN A HUNGARIAN 
STROKE CENTER
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Background and aims: 30-50% of acute stroke patients(ASPs) suffer 
from dysphagia. These patients have a higher risk for dehydration, malnu-
trition, aspiration pneumonia, muscle breakdown, sarcopenia, pressure 
ulcer. Their nursing time is prolonged, prognosis is worse, mortality is 
higher. However, the usefulness of medical enteral nutrition(MET) is not 
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the two weeks prior to the index stroke, against the 2021 European 
Heart Rhythm Association recommended practical guidelines for indica-
tions, dose and adherence.
Results: A total of 393 patients (81 years, IQR: 73-88; 39% females) with 
ischemic stroke, AF (95%) and/or mechanical heart valve(s) (5%) were 
enrolled for analysis. Suboptimal management were present in 212 of 393 
patients (54%, 95% CI: 49%–59%). Sex (p=0.18), age (means:80 years, 
p=0.96) and CHADS2-VASC scores (mean:4.3 vs 4.2, p=0.57) were simi-
lar between patients with or without suboptimal management. In patients 
with suboptimal management, 73/212 (34%) were not prescribed any 
anticoagulation despite apparent indication, 44/212 (21%) were self-
reportedly not adherent to medications and 26/212 (12%) had sub-thera-
peutic doses. There was no difference in the rate of anti-coagulation 
mismanagement between hospitals (p=0.39). (Table 1.)
Conclusions: Suboptimal management of anticoagulants is present in the 
majority of patients with, known AF and/or mechanical heart valve(s) in 
the 2 weeks preceding acute ischemic stroke. Improving anticoagulation 
practices has the potential to substantially reduce the risk of stroke in 
high-risk patients.
Disclosure of interest: No
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EFFECT OF EYES-OPEN AND EYES-
CLOSED STATES ON SUBHAIRLINE 
ELECTROENCEPHALOGRAPHY-BASED LARGE 
VESSEL OCCLUSION STROKE DETECTION

Eva Groenendijk*1,2, Maritta van Stigt1,2, Anita van de Munckhof2, 
Henk Marquering3,4, Hans Koelman1, Wouter Potters2,5,  
Jonathan Coutinho2

1Amsterdam UMC, location University of Amsterdam, Department of Clinical 
Neurophysiology, Amsterdam, Netherlands, 2Amsterdam UMC, location 
University of Amsterdam, Department of Neurology, Amsterdam, Netherlands, 
3Amsterdam UMC, location University of Amsterdam, Department of 
Biomedical Engineering and Physics, Amsterdam, Netherlands, 4Amsterdam 
UMC, location University of Amsterdam, Department of Radiology and 
Nuclear Medicine, Amsterdam, Netherlands, 5TrianecT, -, Utrecht, 
Netherlands

Background and aims: Electroencephalography (EEG) is potentially 
valuable as prehospital triage method for anterior circulation large vessel 
occlusion (LVO-a) stroke. Eyes-open and eyes-closed states affect EEG, 
but it is not known whether patients should keep their eyes open or 
closed for optimal EEG-based LVO-a stroke detection. In this pilot study, 
we determined the effect of eyes-open and eyes-closed states on subhair-
line EEG-based LVO-a stroke detection.
Methods: A 3-minute EEG recording was performed in patients sus-
pected of stroke using 9 self-adhesive electrodes placed on the forehead 
and behind the ears. Patients kept their eyes closed the first half of the 
recording and open the second. We determined the area under the 
receiver operating characteristic curve (AUC) of EEG features quantifying 
frequency band power (relative delta, theta, alpha and lower beta powers 
and power ratios) and brain symmetry (pairwise derived Brain Symmetry 
Index [pdBSI]).
Results: Three of 13 (23%) included patients had an LVO-a stroke, 7/13 
(54%) a non-LVO-a ischemic stroke, 1/13 (8%) a TIA and 2/13 (15%) a 
stroke mimic. Median age was 74 (IQR 72-81) years, 7/13 (54%) patients 
were female and median symptom-onset-to-EEG time 349 (IQR 124-528) 
minutes. The diagnostic accuracy for eyes-open and eyes-closed states 
differed most for the relative theta power (AUC 0.53 vs. 0.77, respec-
tively) and the pdBSI in the alpha frequency band (AUC 0.88 vs. 0.58, 
respectively).
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Suboptimal anticoagulation management 
precedes the majority of ischaemic strokes 
in patients with known AF and/or mechanical 
valve(s)
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Background and aims: Anticoagulation is key in reducing cardio-
embolic stroke risk in atrial fibrillation (AF) and/or mechanical valve (MV). 
Suboptimal use of anticoagulants for stroke prevention is common. We 
assessed the rate of suboptimal anticoagulant management in patients 
admitted with ischemic stroke.
Methods: We performed a prospective, multi-centre observational 
study in Australia of patients admitted with ischemic stroke and previ-
ously known AF or mechanical heart valve(s) between Jan 2019 and 
September 2022. We determined optimal anticoagulation management, in 
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COMPARISON OF THE NEW CANADIAN 
SCORE TO ABCD2 FOR TIA RISK 
STRATIFICATION IN A COMMON CLINICAL 
SETTING: an update
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Background and aims: After a TIA, patients are at high risk of sub-
sequent stroke, especially in the short term. The degree of risk is 
usually determined using clinical scores, although over the past few 
years, various recommendations have been proposed to identify 
patients for hospitalisation after TIA. The most widely used is the 
ABCD2 score, however a new score (Canadian TIA Score, CTS) has 
been recently proposed, which may be better in terms of prediction 
and sensitivity, by including more variables both clinical and instrumen-
tal (Figure 1).
Methods: We retrospectively analysed prospectively collected data from 
our two Stroke Units registry from 2018 to 2021. We recalculated 
ABCD2 and de novo calculated CTS for each patient. Then we compared 
the two scores both with Spearman’s rank correlation and Cohen’s 
Kappa, using commonly defined cut-off points (4 for both scores that 
would be used to decide on the patients’ admission).
Results: Patients were 180. Median ABCD2 was 4, median CTS was 7. 
Spearman’s rank correlation was 0.61 (95%IC 0.5-0.7, p<0,001), whereas 
Kappa was 0.23 (fair agreement) (Figures 2,3).
Conclusions: The two scores are optimally correlated and moderately 
reproducible. Since the decision to admit patients is usually based on both 
scores and other information (included in the CTS, but not ABCD2), we 
propose to compare common clinical practice (including the ABCD2) 
with the CTS, which may seem less practical to use in emergency settings, 
although this limitation can be easily overcome through online calculators 
or smartphone apps.

Conclusions: In these pilot data, eyes-open or eyes-closed state affected 
EEG-based LVO-a stroke detection, resulting in higher or lower diagnos-
tic accuracy depending on the evaluated EEG feature.
Disclosure of interest: No
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Background and aims: Endovascular thrombectomy (EVT) is standard 
treatment for anterior circulation large vessel occlusion (LVO-a) stroke 
and increasingly considered for anterior circulation medium vessel occlu-
sion (MeVO-a) stroke. We evaluated the diagnostic accuracy of dry elec-
trode electroencephalography (EEG) for LVO-a and MeVO-a stroke 
detection.
Methods: We performed dry electrode EEG recordings, using elec-
trodes covering the vascular territory of the middle cerebral artery, in 
suspected stroke patients in the prehospital setting and emergency room, 
before EVT. Diagnostic accuracies of frequency band power and the pair-
wise derived Brain Symmetry Index (pdBSI) for detection of LVO-a stroke 
(intracranial ICA, A1, M1, proximal M2 occlusion on CT angiography) and 
LVO-a and MeVO-a stroke (distal M2, M3, A2, A3 occlusion on CT angi-
ography) combined were evaluated using receiver operating characteristic 
curves. Sensitivity was determined at a specificity ⩾80%.
Results: EEG data were available for 354 patients. Median age was 73 
(IQR 64-81) years, 145/354 (41%) were women, and median baseline 
NIHSS was 2 (IQR 0-5). Twenty-four/354 (7%) patients had an LVO-a 
stroke, 16/354 (5%) a MeVO-a stroke, 161/354 (45%) a more distal or 
posterior ischemic stroke, 45/354 (13%) a TIA, 11/354 (3%) a hemor-
rhagic stroke, and 97/354 (27%) a stroke mimic. Diagnostic accuracy for 
LVO-a stroke was highest for the pdBSI (AUC:0.74 [95% CI:0.61-0.86]; 
sensitivity:43% [95% CI:24%-63%]; specificity:85% [95% CI:80%-89%]). 
LVO-a and MeVO-a stroke combined were also best predicted by the 
pdBSI (AUC:0.71 [95% CI:0.61-0.82]; sensitivity:38% [95% CI:23%-55%]; 
specificity:84% [95% CI:79%-88%]).
Conclusions: EEG has moderate diagnostic accuracy for LVO-a and 
MeVO-a stroke detection.
Disclosure of interest: No Figure 1. 
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Methods: Clinical data of consecutive posterior circulation ischemic 
stroke patients presenting with NIHSS<=5 were retrospectively analysed 
from the Basilar Artery Treatment and Management (BATMAN) registry. 
Clinical features and NIHSS were assessed within 24 hours after symptom 
onset. Lesion location was centrally reviewed by investigators blinded to 
clinical data and was dichotomized into infratentorial and supratentorial.
Results: We included 225 patients, mean age(±SD) 65 years(±15.8), 
median(IQR) NIHSS 2(1-4). The most frequent non-NIHSS signs/symp-
toms were gait ataxia (50%), vertigo (44%), nausea/vomiting (37%) and 
nystagmus (30%); 32(14%) patients presented with only one non-NIHSS 
sign/symptom, of which the most frequent were gait ataxia (34%), head-
ache (22%) and vertigo (16%); 45(20%) patients had NIHSS=0 and most 
frequently presented with gait ataxia (57%), nausea/vomiting (43%) and 
nystagmus (36%). Gait ataxia (63%), vertigo (48%) and nausea/vomiting 
(42%) were the most common non-NIHSS signs/symptoms in patients 
with infratentorial lesions, whereas vertigo and headache(15%) were fre-
quent in those with supratentorial lesions.
Conclusions: Posterior circulation ischemic stroke presenting with low 
NIHSS may have signs/symptoms such as gait ataxia, vertigo, nausea/vom-
iting and nystagmus not measured by NIHSS. Approximately one fifth of 
the patients presented with NIHSS=0 but other detectable symptoms/
signs. Our results may inform clinicians and improve early diagnosis of 
stroke in the posterior circulation.
Disclosure of interest: No
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Identification of occult lung cancer during and 
after hospitalization for stroke
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Background and aims: Lung cancer is the commonest cancer in stroke. 
The frequency with which it is identified during hospitalization and the 
weight risk of lung cancer should be given when organizing the stroke 
work-up on admission is not known. We studied rates of identification of 
occult lung cancer in the first year after stroke in Danish stroke patients 
compared to the background population without stroke.
Methods: All patients ⩾40 years of age with incident stroke in Denmark 
2003-2015 were identified through the Danish Stroke Registry (n=85,893) 
and matched 1:10 on age and sex to the Danish background population 
without a history of stroke (n=858,740). Linking data to the Danish 
Cancer Registry we identified occult primary lung cancer defined as previ-
ously unknown lung cancer during a one-year follow-up in the stroke and 
background population.
Results: During the first month after stroke when patients are in hospital 
identification rates of occult lung cancer were 17.7/1,000 person-years 
and 2.7/1,000 person-years in the background population: 6.6 times 
higher in the stroke population. In the 4th-12th month after stroke when 
most patients are discharged from hospital identification rates were 
3.2/1,000 person-years in the stroke population vs 2.5/1,000 person-years 
in the background population: 1.3 times higher in the stroke population.
Conclusions: During hospitalization for stroke occult lung cancer was 
identified and became manifest seven times more often than in the age 
and sex matched background population without stroke. There is good 
reason, therefore, to include this high risk when organizing a stroke 
work-up.
Disclosure of interest: No
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Clinical presentation in patients with posterior 
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Background and aims: Patients with posterior circulation ischemic 
stroke and low National Institutes of Health Stroke (NIHSS) may present 
with signs/symptoms not represented in the NIHSS. We investigated the 
prevalence of non-NIHSS signs/symptoms and their association with the 
site of the ischemic lesion on follow-up imaging.

Figure 3. 

Figure 2. 
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Background and aims: Earlier and more frequent out-of-bed stroke 
rehabilitation (mobilisation) may increase the odds of a poor neurological 
recovery. It is plausible that regular reductions in cerebral perfusion 
induced by orthostatic stress may contribute to an impaired recovery. To 
date, no studies have assessed how standing up affects cerebral haemody-
namics in acute stroke. The aim of this study is to investigate the effects 
of mobilisation (standing) on cerebral blood velocity in acute stroke.
Methods: 32 participants (mean [SD]: age 79.4 [21] years; BMI 26.6 [5.4] 
kg/m2; NIHSS 5.5 [3.4]; 3.4 [1.67] days post-stroke; 94% ischaemic, 6% 
haemorrhagic stroke) were recruited from a hyper acute stroke unit in 
Sheffield, UK. Middle cerebral artery blood velocity (MCAV) was meas-
ured bilaterally using 2MHz transcranial Doppler ultrasound probes 
secured with a headset (Sonara, Viasys, US). MCAV was recorded for five 
minutes in a supine position (baseline) and for three minutes whilst stand-
ing. For our preliminary analysis, a paired samples t-test was used to com-
pare differences in MCAV between supine and standing.
Results: Our preliminary analysis (n=16) demonstrates that standing 
causes a sustained ~8% (3cm/s) reduction (p=0.002) in MCAV in the ipsi-
lateral hemisphere. MCAV in the contralateral hemisphere was not signifi-
cantly different after standing (p=0.1).
We will report results from the analysis of our full dataset, alongside cor-
relations between clinical data (e.g. stroke severity, anti-hypertensive drug 
usage, and three-month functional independence) and the MCAV 
response to mobilisation.
Conclusions: This study provides mechanistic insight into the cerebral 
haemodynamic response to mobilisation early after stroke.
Disclosure of interest: No
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1-year outcome of mechanical thrombectomy 
in patients with cancer-related acute ischemic 
stroke in the Krakow Comprehensive Stroke 
Center in Poland
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1Jagiellonian University Medical College, Department of Neurology, Krakow, 
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Background and aims: Cancer is a risk factor of acute ischemic stroke 
(AIS). The 1-year effectiveness of mechanical thrombectomy (MT) in can-
cer related stroke (CRS) was not studied systematically.
Methods: We studied 1-year outcome of CRS (diagnosis of cancer 
within 5 years before stroke) as compared to AIS patients without CRS 
treated with MT admitted to the Comprehensive Stroke Center at the 
University Hospital in Krakow, between 2019-2021. We studied 49 
parameters readily available within 24 hours after AIS including demo-
graphics, stroke risk factors, intravenous thrombolysis (IVT) and several 
clinical and biochemical parameters. Outcome measure was the modified 
Rankin score (mRS) at 1-year after stroke. mRS ⩽ 2 defined good out-
come and mRS=6 death.
Results: During a study we registered 2554 AIS patients. 1788 (70%) 
patients agreed to participate, 593 of them (33,2%) received MT, 325 of 
them (54,8%) received IVT proceeded MT. 1-year follow-up was available 
for 562 (94,77%) patients. 35 patients with SRC as compared to others 
(n=527) had significantly less often IVT before MT (22,2% vs 59,5%, 
p=0.000012); higher levels of fibrinogen and lower levels of HB or HDL 
or lower while blood cells count (p<0.05). 1-year mortality was signifi-
cantly higher in SRC patients (48.8% vs 29,5%, p=0.018), however 1-year 
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CHANGES IN STATIN PRESCRIBING 
BEHAVIORS FOLLOWING INCIDENTALLY-
DISCOVERED COVERT CEREBROVASCULAR 
DISEASE: A RETROSPECTIVE COHORT IN A 
LARGE EHR IDENTIFIED USING NATURAL 
LANGUAGE PROCESSING
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Background and aims: Incidentally-discovered covert cerebrovascular 
diseases (id-CCD) including covert brain infarcts (CBI) and white matter 
disease (WMD) are associated with future stroke and dementia. There 
are no guidelines for prevention when these are discovered. Qualitative 
studies suggest high variability in how clinicians approach management of 
id-CCD, including prescribing medications such as statins. We sought to 
assess current practices for id-CCD in a large real-world cohort.
Methods: In patients age ⩾50 in the Kaiser Permanente-Southern 
California health system with head CT or MRI from 2009-2019 and no 
prior history of ischemic stroke, TIA, or dementia, we used a natural lan-
guage processing algorithm to identify patients with CBI and WMD on the 
index neuroimage. We used robust Poisson multivariable regression to 
assess changes in statin prescription rates among patients without statin 
prescription during the 6 months before the index scan to the 6 months 
following the scan, adjusting for indication for statin prescription.
Results: Among 241,050 patients, id-CCD was detected in 74,975 
patients (31.1%) with 4.7% having CBI and 29.0% having WMD. Among 
patients without statins in the 6 months prior to index scans, statins were 
prescribed for 9,780 (9.3%) patients without and 4,820 (12.0%) patients 
with id-CCD. In adjusted analyses, presence of CBI or WMD was associ-
ated with slightly increased statin prescription (RR 1.09, 95%CI 1.05-
1.13), presence of CBI with mildly increased prescription (RR 1.24, 95%CI 
1.16-1.33), and WMD with slightly increased prescription (RR 1.04, 
95%CI 1.002-1.08).
Conclusions: id-CCD is not associated with substantial changes in statin 
prescribing practices.
Disclosure of interest: No
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THE EFFECTS OF POSTURE ON CEREBRAL 
BLOOD VELOCITY IN ACUTE STROKE
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Background and aims: Patient- and family-centered outcomes in 
SETPOINT2, a trial of tracheostomy timing in patients with prolonged 
respiratory failure after severe stroke.
Methods: Study subjects ⩾18 years with respiratory failure due to 
severe stroke (SAH, ICH, or AIS) were randomized if likelihood and will-
ingness to a prolonged course of care were present. Telephone assess-
ment of survivors at 6 months included modified Rankin Scale (mRS), 
EuroQol 5D-5L (EQ-5D-5L), Burden Scale for Family Caregivers–short 
form (BSFC-s).
Results: 382 patients were enrolled, with median NIHSS 21 (14,28); ICH 
Score 3 (2,3); and WFNS score 5 (4,5). Among 248 survivors, 6-month-
mRS was 0-3 in 80 (32%), 4 in 86 (35%), and 5 in 82 (33%). Median 
EQ-5D-5L (maximum score 1.0) was 0.3 (0.1,0.7); 70.4% survivors had 
not or hardly returned to usual activities, 59.6% were unable or had 
severe difficulty walking. Family caregivers reported median BSFC-s 14 
(11,19), and 49% “severely” or “very severely” afflicted by care. 
Conversely, at 6 months, 69.5% of caregivers reported being “pleased 
with the results of treatment”, 16.1% felt conflicted, and 7.5% were 
unhappy. 44/46 patients able to self-report were glad to be alive and 44/46 
reported satisfaction with their outcome.
Conclusions: Despite severe disability in survivors and high burden on 
their caregivers, most survivors of severe stroke and their caregivers 
reported satisfaction with intensive treatment and outcomes of care.
Disclosure of interest: Yes
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Characteristics, clinical practice patterns  
and outcomes of strokes in India: INSPIRE -  
A multi-centre prospective study
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Background and aims: India has a high burden of stroke but there is 
limited data available on characteristics of patients presenting with stroke 
in India. We documented the clinical characteristics, practice patterns and 
outcomes of patients presenting with acute stroke to Indian hospitals.
Methods: A prospective registry study of patients admitted with acute 
clinical stroke was conducted in 62 centres across different regions in 
India between 2009 and 2013.
Results: Of the 10,329 patients, 71.4% had ischemic stroke, 25.2% 
intracerebral haemorrhage (ICH) and 3.4% an undetermined stroke sub-
type. Mean age was 60 years (SD 14) with 19.9% younger than 50. 65% 
were male. A severe stroke at admission (modified-Rankin score of 4-5) 
was seen in 62%, with 38.4% of patients having severe disability at dis-
charge or dying during hospitalisation. Cumulative mortality was 25% at 6 
months. Neuroimaging was completed in 98%, 76% received physiother-
apy, 17% speech and language therapy (SLT), 7.6% occupational therapy 
(OT), with variability among sites. 3.7% of ischemic stroke patients 
received thrombolysis, 92% antiplatelet therapy, 83% lipid lowering ther-
apy. Receipt of physiotherapy (OR 0.41, 95% CI 0.33-0.52) and SLT (OR 
0.45, 95% CI 0.32-0.65) was associated with lower mortality.
Conclusions: In India, one-in-five patients with acute stroke are under 
the age of 50 years, and one-quarter of stroke is ICH. There is a low 
provision of thrombolysis, and poor access to multi-disciplinary 

good outcome was noted in 48.6% SRC patients as compared to 61.5% of 
others (p=0.13).
Conclusions: MT in CRS seems to be effective in a 1-year follow up. 
Although the 1-year mortality is significantly higher in CRS, most CRS 
patients who survived 1-year present with good outcome.
Disclosure of interest: Yes
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SCREENING PROTOCOL OF GROIN 
COMPLICATIONS AFTER ENDOVASCULAR 
PROCEDURE IN STROKE PATIENTS. DESIGN 
AND APPLICATION IN A STROKE UNIT

Patricia de la Riva Juez*1,2, Macarena Marcos1, Maddi Llorente1, 
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Background and aims: Femoral artery access site complications are 
uncommon but raising with the increasingly frequent use of endovascular 
procedures (EP) in stroke patients. This study aims to describe the appli-
cation and results of a systematic groin surveillance protocol including 
physical exam and ultrasonography lead by a stroke unit nurse team.
Methods: Prospective observational single-center study. The screening 
protocol included physical examination, hematoma, lump, local pain and 
leg arterial pulses, and ultrasonography with longitudinal and axial scans 
of the artery. Each patient was assessed by two investigators indepen-
dently and within 7 days after the EP. If abnormalities were found, a regu-
lar ultrasonography was performed by a radiologist. Patients underwent a 
3-month follow-up to check for potential local complications.
Results: A total of 379 evaluations were performed in 192 patients. 
Acute thrombectomy was the most frequent EP (65%). The ultrasound 
study was found difficult in 9% and concordance among the two investiga-
tors was moderate (k=0.5). 31 evaluations were concluded as abnormal by 
the investigators from which the radiologist found abnormalities in 9 
(29%): 8 femoral artery pseudoaneurysms and one circumflex artery 
thrombosis. Medical history reviews revealed only one patient developed 
a pseudoaneurysm and died because of its rupture two weeks after the EP.
Conclusions: Application of a systematic groin surveillance protocol 
including physical exam and ultrasonography in the Stroke Units is feasible 
and it may help in detecting potential local complications after the increas-
ingly frequent use of EP in stroke patients.
Disclosure of interest: Yes
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VIRTUAL GROUPED COUNSELLING 
TO COMMUNITY-DWELLING STROKE 
SURVIVORS TO ENHANCE DISEASE 
KNOWLEDGE AND SELF MANAGEMENT 
CONFIDENCE - EXPERIENCE FROM A 
REGIONAL HOSPITAL IN HONG KONG

Raymond Wai-man LEUNG*1, Karin Chow1
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Background and aims: Supporting community-dwelling stroke survivors 
during the pandemic is crucial as they often encounter problems after dis-
charge. An innovative solution of utilizing online platform to conduct 
grouped counselling has been implemented in a regional hospital in Hong 
Kong. Aims of the intervention are providing a shared platform for stroke 
survivors to enhance knowledge and self-management via mutual support.
Methods: Virtual grouped counselling by stroke nurses were conducted 
twice a month since March 2020.
The intervention was introduced to patients admitting to stroke unit of a 
regional hospital. Interested patients and caregivers were recruited. 
Repeated participations were allowed.
Participants’ knowledge, self-management confidence, and satisfaction 
were assessed via online questionnaire before and after intervention.
Results: 527 episodes of tele-counselling for 197 stroke survivors and 36 
caregivers were delivered from November 2021 to 2022.
Mean age of participants was 59.9 years old. Most participants experi-
enced first-time stroke.
Participants’ knowledge improved by 3.2 points (Fig. 1, p < 0.001) while 
self-management confidence improved by 5.6 points (Fig. 2, p < 0.001).
Participants were satisfied with virtual meeting, with mean satisfactory 
score of 9.0. They reported virtual format provided versatility in obtaining 
health knowledge and grouped nature of the intervention promoted 
social interaction.
19 participants (8.2%) were identified having health issues during inter-
vention and were followed up individually.

rehabilitation highlighting how improvements are needed to reduce mor-
bidity and mortality from stroke in India.
Disclosure of interest: No
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REGIONAL ACUTE STROKE CARE IN THE 
NETHERLANDS: OVERVIEW OF MEDIAN 
DOOR-TO-DOOR-TO-GROIN TIMES IN THE 
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Background and aims: In the Dutch Acute Stroke Audit (DASA), data 
concerning individual stroke centers and regional performance measures 
are registered. Since fast inter-hospital transfer is crucial in EVT of 
patients with acute ischemic stroke (AIS), regional performance measures 
are essential in monitoring cooperation between hospitals. This study 
aims to show first-ever results of regional ‘door-to-door-to-groin times´ 
(DTDTGT) in the Netherlands.
Methods: All consecutive AIS patients (⩾18 years old) registered in the 
DASA were included. Currently, 69 hospitals from 10 different regions 
register data prospectively in the DASA. 18 of these hospitals are com-
prehensive stroke centers (CSC) performing both IVT and EVT. The 
median DTDTG for different regions (wherein primary stroke centers 
(PSCs) and CSCs work together) were calculated.
Results: From 2016-2021, 179,351 patients with AIS were registered. 
11,128 (6,2%) patients underwent EVT, of which 4710 (42,3%) were 
transferred from PCS to CSC for EVT. Due to missing data 3 regions were 
excluded, 7 regions remained comprising of 1845 transferred patients. In 
2019, 2020 and 2021 the overall median DTDTGT in minutes(IQR) was 
123(102-149), 125(105-155), 121(101-149) respectively. In these years 
there was a significant difference in median DTDTGTs between different 
regions (range 116-132,p<0.05).
Conclusions: There was no significant difference in the nationwide 
DTDTGT in the last three years. However, the DTDTGT did differ between 
regions, which suggests that cooperation can be further improved in some 
regions. In the future, the DTDTGT should become a mandatory measure 
to assess and improve regional inter-hospital cooperation in EVT of AIS.
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Background and aims: Advances in acute stroke treatment have led to 
greater survival rates and an increased need for post-acute stroke care 
and rehabilitation. The aim of this project is to establish a core minimum 
dataset for non-acute stroke care to be included as part of the newly-
developed Irish National Audit of Stroke (INAS).
Methods: To date, stroke rehabilitation (non-acute) data has not been 
collected comprehensively in INAS. In this study, a stroke rehabilitative 
care dataset was identified through scoping review of international prac-
tice. Qualitative interviews with healthcare professionals (HCPs), 
researchers, stroke survivors and caregivers will determine aspects of 
rehabilitative care which should be measured in the audit. The work will 
be informed by a systematic review of patient-reported outcome meas-
ures (PROMs).
Results: The scoping review identified 21 eligible international stroke 
registries. A total of 54 existing INAS items relating to stroke rehabilita-
tion were benchmarked against internationally-collected items. Nine 
items commonly collected by international stroke audits (not collected in 
Ireland) were also identified. During the qualitative interviews (n=52), 
HCPs and researchers reviewed the audit items and provided recommen-
dations for improvement. Participants also highlighted challenges associ-
ated with data entry (e.g., limited time), and discussed the feasibility of 
follow-up audit to facilitate continuity of care. Stroke survivors and car-
egivers identified stroke-related impairments and neglected aspects of 
stroke care (e.g., discharge planning), to be included in INAS.
Conclusions: A final dataset for audit of stroke rehabilitation, bench-
marked against international practice, will provide a “gold-standard” for 
evaluating and improving stroke care in Ireland.
Disclosure of interest: No
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Patient Reported Experience Measures in the UK
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Background and aims: We know that post-discharge is an area where 
stroke survivors are often let down, fall through the systems and do not 
receive the rehabilitation they need. However we have very little data to 
back this up, and even less to demonstrate the areas where improvements 
should be made. The Stroke Association has worked in partnership with 
NHS England, to design a questionnaire to collate patient experiences 
across the whole stroke pathway. This data is referred to as Patient 
Reported Experience Measures (PREMS). The purpose of the question-
naire is not to measure outcomes and success of the treatment and care 
received, but how the stroke survivor felt about their treatment and care, 
and how it was delivered.
Methods: The Stroke Association worked with stroke survivors to 
design the questions. The questionnaire will be distributed to all patients 
who had a stroke between May 2022 and September 2022. This means 
that 27,000 stroke survivors who are 4-8 months post stroke can feed 
back on their experiences in the acute setting, rehabilitation in the com-
munity, and wider community support, such as with returning to work 
and hobbies.
Results: The questionnaire will be mailed in January 2023, with the find-
ings being available in summer 2023.
Conclusions: The conclusions presented will include the rationale and 
understanding of use of each question asked, the level of accessibility for 
as many stroke survivors as possible, and the options in place to support 
those for who it may not be fully accessible.
Disclosure of interest: No
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Conclusions: Virtual grouped counselling provides effective support to 
community-dwelling stroke survivors amidst the pandemic. Grouped 
nature of intervention provides peer support and social interactions. The 
intervention provides timely and personalized support to stroke survivors.
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reducing stroke recurrence. We compared conventional Holter monitor-
ing with Zio patches to assess detection rates, time from request to 
result, and the impact on outpatient appointments.
Methods: We retrospectively compared 339 patients who underwent 
standard Holter monitoring with 349 patients who had a Zio patch 
applied for 14 days. Zio patches were fitted as inpatients or sent to 
patients’ homes for self-application, whereas Holter monitoring required 
separate hospital attendance for fitting and removal.
Results: AF was detected in 7.2% in the Zio group compared with 3.2% 
in the Holter group. 32% of AF was detected in Zio patches applied within 
48hrs of stroke, suggesting a benefit from early hyperacute monitoring. 
With Holter, average time from referral to test was 42 days and 58 days 
to result, compared with 29 days and 51 days with Zio. With Zio, mean 
time to AF detection was 6.3 days and wear time 13.4/14 days (95% of 
target wear time). 41% of patients with Holter monitoring needed face to 
face follow-up cardiology appointments compared with 19% with Zio.
Conclusions: Zio patches detected more than double the rates of AF 
compared with usual Holter monitoring. Diagnostic yield was highest 
within 48hrs of stroke. Time to result was faster, with earlier anticoagula-
tion. Patients did not need to attend hospital for Zio patch fitting and the 
need for follow up appointments was halved compared with usual 
monitoring.
Disclosure of interest: No
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Understanding the configurations of inpatient 
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Background and aims: The introduction of stroke units has substan-
tially improved the treatment of stroke patients. In England, national 
guidelines and policy documents recommend typical configurations of 
inpatient stroke care. However, it is unclear how closely inpatient stroke 
services delivered in a real-world setting fit these recommendations. This 
study aims to understand existing configurations of inpatient stroke care 
in the National Health Service in England.
Methods: A quantitative online survey, distributed via established pro-
fessional networks, was completed by stroke therapists and nurses in 
England. Participants were invited to detail their local stroke inpatient 
configuration. Descriptive statistics were used to characterize the 
configurations.
Results: Responses were received from 49.7% of hospitals providing 
inpatient stroke services in England(n=92/185). Based on annual admis-
sion figures for 21/22 this represents services for 60.3% of patients 
recorded in the Sentinel Stroke National Audit Programme.
A comprehensive configuration, where all services are provided within 
one hospital, was reported by 40% of hospitals, 49% separated across two 
or more hospitals, and 11% ‘other’ configuration. Hospitals with two or 
three wards were most likely to report a comprehensive configuration 
(67%), whereas 66% of those with one ward reported separated. When 
accounting for admission and transferring patterns, there was high varia-
bility in configurations, with over 20 different combinations.
Conclusions: In practice, stroke inpatient service configurations are not 
as well defined as the typologies set out in clinical guidelines. High levels 
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Universidade do Porto (ISPUP), EPIUnit, Porto, Portugal, 3Instituto de Saúde 
Pública da Universidade do Porto (ISPUP), Laboratório para a Investigação 
Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal, 
4Faculty of Psychology and Education Sciences of the University of Porto, 
Centre for Research and Intervention in Education, Porto, Portugal

Background and aims: Stroke incidence among professionally active 
people has been increasing in recent decades and, although many achieve 
independence and good functionality in daily life activities, changes in 
other domains may prevent complete social and professional reintegra-
tion, with detriment of their well-being and quality of life. The aim was to 
assess professional reintegration, the perceived impact of stroke on work, 
and the main determinants of return to work (RTW) among stroke 
survivors.
Methods: A cross-sectional study was performed, based on a cohort of 
stroke survivors. A structured questionnaire was administered to previ-
ously working stroke survivors, 18-24 months post-stroke. Data on soci-
odemographic characteristics, stroke features and their impact on work, 
access to rehabilitation services during hospital admission and after dis-
charge, social support, and professional reintegration were reported by 
553 stroke survivors.
Results: On average, 56.6% (95% CI 52.4–60.8) of stroke survivors 
resumed professional activity, 20 months after stroke. Approximately 90% 
of survivors who RTW, returned to the same job and same function they 
performed before stroke. The majority did not receive reintegration sup-
port. The main determinants of RTW were lower age, higher socioeco-
nomic status, and better functional status.
Conclusions: Professional reintegration and vocational support after 
stroke, remained below the international goals for community reintegra-
tion of stroke survivors. Future studies should explore the impact of pro-
fessional and social reintegration on the psychological health and quality 
of life of stroke survivors and the barriers, challenges, and strategies used 
to overcome them, to allow for effective professional reintegration 
policies.
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Benefits of Zio patch monitoring in detecting 
early atrial fibrillation after stroke

Richard Marigold1 Shivaprasad Siddegowda*1

1University Hospital Southampton NHS Foundation Trust, Department of 
Stroke Medicine, Southampton, United Kingdom

Background and aims: Atrial fibrillation (AF) causes up to 30% of 
ischaemic stroke, and earlier detection results in faster anticoagulation 
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of variation exist across NHS England. Further research is required to 
understand how this may influence patient outcomes or experience.
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Using Communities of Practice (CoP) to improve 
Mechanical Thrombectomy (MT) delivery in 
England, a national quality improvement initiative

David Hargroves*1, Deborah Lowe1, Martin James2,  
Philip White3, Jennifer Corns4, Angus Ramsay5, Gary Ford6, 
Rebecca Campbell7, Lally Widelska8, Chris Ashton9,  
Jodie Powell1, Darrien Bold1

1NHS England, Clinical Policy Unit, London, United Kingdom, 2Kings college 
London, SSNAP, London, United Kingdom, 3Newcastle University, 
Interventional Neuroradiology, Newcastle, United Kingdom, 4NHS England 
and Improvement- London region, London Stroke Clinical Network and 
ISDN, London, United Kingdom, 5University College London, Department of 
Applied Health Research, London, United Kingdom, 6Oxford University, 
Stroke Medicine, Oxford, United Kingdom, 7St Georges Medical School, 
Neuroanaesthetics, London, United Kingdom, 8SW CVDR & Diabetes 
Clinical Network | NHS England – South West, Clinical Network Manager 
– Acute Stroke, Exeter, United Kingdom, 9Greater Manchester 
Neurorehabilitation & Integrated Stroke Delivery Network, Network 
Facilitator, Paramedic, Associate Lecturer @MMU & SSNAP QI Lead 
Facilitator, Manchester, United Kingdom

Background and aims: 2% received MT in England (Dec 2021). A long-
Term Plan (LTP) objective is to achieve 10% by 2029. 24 neuroscience 
centres (CSC) deliver MT to 57,000,000 via a hub and spoke model serv-
ing 83 Acute Stroke Centres (ASC).
In April 2021 the national Thrombectomy Implementation Group (TIG) 
for NHSE commissioned Getting It Right First Time (GIRFT), Promoting 
Effective and Rapid Stroke Care (PEARS), Specialised Commissioning, 
Sentinel Stroke National Audit Programme (SSNAP) to produce a detailed 
analysis of MT delivery and a CoP quality improvement (QI) process. CoP 
may improve outcomes; requiring an active community of focused practi-
tioners with a shared vision.
Methods: Process and outcome data analysed (up to Dec 2021): Hospital 
Entry statistics (HES), SSNAP, Diagnostic imaging Data (DID), AI com-
pany data.
6 CoP QI virtual meetings convened 2022.
Results: 

•  5/24 CSC’s offered a 24hr service.
•  Average number of MT interventionalists per CSC: 4.
•  Wide variation in number of MT’s per operator: 5-40.
•  Door In Door out (DIDO): 2hrs:22mins.
•  Symptom onset to end procedure 6hrs:15min.
•  79% (IQR 72-83%) TICI 2B-3.
•  53% (IQR 37-63) Discharge MRS 0-3.
•  16% (IQ 5-27%) Mortality.
•   No statistical correlation between volume of MT per operator with 

reported complications or outcomes but with wide variation.

Conclusions: MT provision in England appears safe with out-
comes as expected for a real-world population. Considerable vari-
ation between units exists. Requirement for improvements in systematic 
outcome reporting, language/definitions used & case mix adjustment. 
Reducing DIDO times and increasing hours of operation are likely to 
improve access and outcomes.
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FAST TRACT TRAINING OF NEW NURSES 
TO PROVIDE POST THROMBOLYSIS CARE IN 
THE ACUTE STROKE UNIT DURING COVID-19 
PANDEMIC

Sheila Jala*1,2, Ying (Karen) Hu1

1Royal North Shore Hospital, Neurology Department, St Leonards, Australia, 
2University of Technology Sydney, Faculty of Health, School of Nursing and 
Midwifery, Ultimo, Australia

Background and aims: The COVID-19 pandemic has exacerbated the 
shortage of nurses, leaving many hospitals, including our acute stroke unit 
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(ASU), short-staffed. This led to inability to provide a 1:1-2 (nurse to 
patient) ratio to post intravenous thrombolysis (IVT) and endovascular 
clot retrieval (ECR) patients in our ASU. As a result, patients were admit-
ted to intensive care unit (ICU) even if they did not require critical care 
nursing management. This paper describes the Quality Improvement (QI) 
project implemented to ensure sustainability in the provision of safe and 
high quality stroke care.
Methods: Traditionally the training of new nurses in ASU takes six 
months. A fast track a month stroke training was implemented. The train-
ing includes: a) completion of online stroke modules, b) senior stroke 
nurses support; c) series of in-services, d) one-on-one tutorial, and e) 
attending stroke codes. In addition, implementation of a pragmatic 
approach - the Optimal Post Tpa-IV Monitoring in Ischaemic Stroke 
(OPTIMIST) low intensity monitoring protocol (OPTIMIST study is run by 
the George Institute, Australia).
Results: Twenty two new nurses were trained to be stroke nurses. This 
increased the number of competent stroke nurses who can provide high 
quality care post thrombolysis in the ASU. The additional senior nursing 
staff after-hours provided support in the ASU. Post thrombolysis patients 
are now admitted in the ASU.
Conclusions: Fast track stroke nurse training to new graduate and new 
nursing staff was successful. Our experience show that successful imple-
mentation of QI needs commitment from staff and support from hospital 
executives.
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Predicting whether ECR is abandoned due to 
recanalization: modelling clinical and imaging 
factors in remote patients

Michael Valente*1,2, Andrew Bivard1, Mark Parsons3

1Melbourne Brain Centre, Neuroscience, Parkville, Australia, 2Monash Health, 
Neurology, Clayton, Australia, 3UNSW, South Western Sydney Clinical School, 
Sydney, Australia

Background and aims: Endovascular clot retrieval (ECR) may be aban-
doned after long transfer due to either recanalization or significant dete-
rioration. Prediction of possible recanalization may improve workforce 
utilization by delaying activation of the endovascular team for patients 
who have a high likelihood of recanalization during transfer. Conversely, 
endovascular teams should be prepared for patients who are unlikely to 
experience recanalization.
Methods: Prospective cases referred from remote regions of Victoria 
and Tasmania to the Royal Melbourne Hospital for the purpose of endo-
vascular therapy were included into analysis from 2020-2022. 
Recanalization was defined as revascularization on repeat CTA/P or DSA 
which resulted in the abandonment of ECR. Age, presenting NIHSS, 
Transfer distance, lesion anatomical location and lysis therapy were 
entered into a binomial logistic regression model with recanalization as 
the dependent variable.
Results: A total of 172 patients were transferred during the period and 
5 patients (2.9%) were excluded due to insufficient documentation/imag-
ing. The median transfer distance was 185km (IQR 130-251). Rates of 
recanalization according to vessel location were: M1 19/77 (24.7%), M2 
13/27 (48.1%), P1 3/6 (50%), Basilar 3/14 (21.4%), ICA 1/21 (4.8%), 
Tandem 1/22 (4.5%). The logistic regression explained 21.7% (Nagelkerke 
R2) of the variance of recanalization (p <0.05). Of the five independent 
variables 2 were significant: lesion location (M1,M2,ICA,Tandem) and lysis 
administration. Lysis was associated with 2.5 times greater odds of 
recanalization.

Conclusions: Distal occlusions and thrombolysis treatment may be use-
ful variables to predict whether patients will require repeat assessment 
prior to activation of the endovascular team.
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SERVICE ORGANISATION/QUALITY 
IMPROVEMENT AND PATIENT CENTERED 
OUTCOMES

1275

Association between adherence to a stroke care 
pathway and functional outcome after stroke

Elin Bergh*1,2, Bente Thommessen2, Torunn Askim1,  
Ole Morten Ronning2

1NTNU Norges teknisk-naturvitenskapelige universitet, Department of 
Neuroscience, Trondheim, Norway, 2Akershus University Hospital, Department 
of Neurology, Lørenskog, Norway

Background and aims: A national pathway of stroke care to ensure 
optimal treatment within predefined time limits was introduced in 
Norway in 2018. The aim of the present study was to evaluate if good 
adherence to the pathway was associated with functional outcome 3 
months after stroke.
Methods: We performed a register-based study with data from the 
Norwegian stroke register. Patients registered with acute stroke in 2019, 
one year after the stroke care pathway was introduced, were included. 
Functional outcome at 3 months measured by the modified Rankin Scale 
(mRS) in patients with “good adherence” was compared to patients with 
“less adherence”. Achieving the target time from symptom to 1) contact 
with the emergency medical service (< 15 minutes), 2) admission to hos-
pital (<4 hours) and time from hospital admission to admission to a 
stroke unit (< 3 hours) was defined as good adherence. Logistic regres-
sion analyses were used to analyse the associations between adherence 
and mRS (mRS 0-2 versus 3-5).
Results: In total 2818 patients were included, 460 (16.%) were in the 
good adherence group. At 3 months post-stroke the probability of having 
good functional outcome was significantly higher in the good versus the 
less adherence group (OR 1.36, 95% CI 1.04-1.79, p = 0.026).
Conclusions: Good adherence to the stroke care pathway was signifi-
cantly associated with independence at 3 months post-stroke.
Disclosure of interest: No
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STROKE SUSPICION DISPATCH BY THE 
EMERGENCY MEDICAL COMMUNICATION 
CENTRE: A RETROSPECTIVE 
OBSERVATIONAL STUDY FROM WESTERN 
NORWAY

Nedim Leto*1,2, Conrad Arnfinn Bjørshol1, Annette Fromm3, 
Øyvind Østerås4, Linn Therese Hagen5, Martin Kurz6,  
Thomas Lindner1

1The Regional Centre for Emergency Medical Research and Development in 
Western Norway (RAKOS), Stavanger University Hospital, Stavanger, Norway, 
2Department of Clinical Medicine, University of Bergen, Bergen, Norway, 
3Department of Neurology, Haukeland University Hospital, Bergen, Norway, 
4Department of Intensive and Postoperative care, Haukeland University 
Hospital, Bergen, Norway, 5Department of Emergency Services, Haukeland 
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University Hospital, Bergen, Norway, 6Department of Neurology, Stavanger 
University Hospital, Stavanger, Norway

Background and aims: There is limited evidence for the Emergency 
Medical Communication Centre’s (EMCC) role in reducing time delays in 
stroke. We analysed the impact of EMCC-communicated stroke suspicion 
to ambulances on time delays and intravenous thrombolysis (IVT) rate.
Methods: We collected 2021 data from patients admitted to Bergen and 
Førde Hospital Trust, Norway, suffering from acute ischemic stroke. The 
EMCC classifies level of emergency using the Medical Priority Dispatch 
System (MPDS). Reperfusion treatment data, prehospital Face-Arm-
Speech-Time (FAST) symptoms, National Institute of Stroke Scale 
(NIHSS) score at admission, prehospital and in-hospital time metrics were 
collected. Patient groups were dichotomised in stroke suspicion/no 
stroke suspicion by MPDS code.
Results: In total, 448/575 (78%) stroke patients were admitted to the 
hospitals by ambulance after EMCC contact. EMCC suspected stroke in 
253 cases (56%). Patients with stroke suspicion had lower median ambu-
lance on-scene time (12 vs 13 minutes; p=0.001), lower median time from 
EMCC call to hospital admission (40 vs 47 minutes; p=0.021) and a higher 
proportions of prehospital FAST symptoms (232/253 (92%) vs 99/195 
(51%); p<0.001). IVT rate was also higher (84/253 (33%) vs 39/195 (20%); 
p=0.002) and median door-to-needle time tended to be lower (26 vs 32 
min; p=0.053). For patients admitted directly to an endovascular centre 
with stroke suspicion, median door-to-groin puncture time was lower (66 
vs 141 minutes; p=0.004).
Conclusions: Increasing the EMCC’s sensitivity in stroke suspicion may 
further reduce prehospital and in-hospital time delays, thus potentially 
increasing the proportion of patients eligible for recanalisation therapies 
on hospital admission.
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Understanding clinical deterioration after stroke: 
a retrospective audit of clinical observations

James Garrard*1,2, Eleanor Ferris3, Zara Small3,  
Philip Mathieson2, James Kennedy1,2

1University of Oxford, Radcliffe Department of Medicine, Oxford, United 
Kingdom, 2Oxford University Hospital, Stroke Department, Oxford, United 
Kingdom, 3University of Oxford, Medical School, Oxford, United Kingdom

Background and aims: Understanding which patients may be at risk of 
deterioration following acute stroke might offer the potential to avoid 
preventable mortality and morbidity. The aim of this study was to assess 
the accuracy of the National Early Warning Score (NEWS2) score at pre-
dicting mortality in acute stroke admissions.
Methods: A retrospective audit was performed using data from the 
Electronic Healthcare Records of all stroke admissions patients admitted 
to a Comprehensive Stroke Unit (CSU) between July 2020 – October 
2022. Simple demographics, type of stroke, NEWS2 observations, and 
outcome of in-hospital death were extracted. Clinical deterioration was 
defined according to National standards as any single observation compo-
nent >=3 or overall NEWS2 >=5 during hospital admission.
Results: 1422 patients with acute stroke were admitted to the CSU. The 
mean age was 74(SD=15), and 650(45.7%) were female. 1217(85.6%) 
patients had ischaemic stroke, and 205(14.4%) had haemorrhagic stroke.
In the ischaemic stroke group, 456 (37.4%) deteriorated according to 
NEWS2 criteria and 104 (8.5%) patients died in-hospital. The sensitivity 
and sensitivity of NEWS2 criteria predicting in-hospital mortality were 
21.7% and 95.3%. Positive predictive value was (PPV)=57.7%, negative 
predictive value (NPV)=80.6%.

In the haemorrhagic stroke group, 108 (52.6%) deteriorated, 50 (32.4%) 
patients died in-hospital. The sensitivity of NEWS2 criteria predicting in-
hospital mortality was 40.3%, specificity=82.5%, PPV=57.7% and 
NPV=80.6%.
Conclusions: Deterioration according to NEWS2 standards were not a 
sensitive predictor of in-hospital mortality in stroke patients, particularly 
acute ischaemic stroke patients. Further work is underway to identify a 
stroke specific prediction tool for in-hospital mortality.
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Overcoming barriers on the way to reperfusion 
therapy implementation in ischemic stroke 
patients in Kyrgyzstan: results of the first four 
years implementation of the Stroke Roadmap

Inna Lutsenko*1

1Kyrgyz State Medical Academy, Advanced and online education department, 
Bishkek, Kyrgyzstan

Background and aims: In Kyrgyzstan, a low income country, stroke 
affects individuals in the most productive years of their lives: the median 
age of ischemic stroke patients is 67 years and poststroke disability is high 
(mRs = 3). Insurance-covered reperfusion therapy was absent in 
Kyrgyzstan due to a high cost and limited resources.
Methods: A stroke Roadmap in Kyrgyzstan was designed in collaboration 
with WHO and ESO leaders and was implemented in action in 2019 
aimed to reduce the gap in evidence-based stroke treatment and prepare 
the neurologists and paramedics for reperfusion therapy implementation 
and consists of the structured plan for all the healthcare levels for 10 
years.
Results: We used three strategies according to the Roadmap: 1) facili-
tated the unified electronic stroke registry usage in all regions of 
Kyrgyzstan, 2) trained paramedics and stroke physicians in stroke recogni-
tion, NIHSS and mRs use, translating them in Kyrgyz language, and detect-
ing the early neuroimaging patterns on CT in ischemic stroke patients and 
3) influenced the stroke logistics, prioritizing the early admission of stroke 
patients into hospitals.
Conclusions: Next stage will be implementation of the CT-scans into 
the governmental hospitals as all the neuroimaging is now located in the 
private centers surrounding the stroke hospitals, enlargement the net-
work of stroke units and stroke ready hospitals training the personnel in 
the thrombolysis use and stroke patients monitoring.
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High fidelity simulation training course with 
augmented reality tools helped reduce door-
to-needle times in a UK comprehensive stroke 
centre: a multi-faceted quality improvement 
project

Oishik Raha*1, Sohaa Jamil1, Tsering Dolkar1, Siji Joy1,  
Soma Banerjee1

1Charing Cross Hospital, Imperial College Healthcare Trust, Stroke, London, 
United Kingdom

Background and aims: The European Stroke Organisation recom-
mends that thrombolysis following acute ischaemic stroke should be initi-
ated ideally within 30 minutes and this is supported by the Sentinel Stroke 
National Audit Programme targets (SSNAP). The aim of this quality 
improvement project was to reduce the door to needle times (DNT) in 
Charing Cross Hospital, one of UK’s largest comprehensive stroke 
centre.
Methods: A retrospective qualitative analysis of cases in the 4 month 
pre-intervention period using a process mapping principle helped identify 
key delays in the thrombolysis pathway. In the 4 month intervention stage, 
a multi-faceted strategy involving updating institution-specific processes 
and improving clinical decision making was conducted. At its core, was 
the design and implementation of weekly high fidelity simulation training 
sessions for physicians and allied healthcare professionals including the 
use of augmented reality learning tools.
Results: 36 patients received intravenous thrombolysis in the pre-inter-
vention phase with a median DNT of 47 minutes (SD ±20 minutes). 
Following the introduction of the simulation training course, 59 patients 
received intravenous thrombolysis with a median DNT of 31 minutes (SD 
±16 minutes). This represented a 34.04% improvement (p<0.00001) in 
DNT with SSNAP 30-minutes target being achieved in the final 2 months 
of the intervention phase.
Conclusions: The most significant delays in thrombolysis pathway were 
related to clinical decision making and familiarity with institution-specific 
processes. The DNT can be successfully improved using a frequent high 

fidelity simulation training course. Augmented reality can be an additional 
tool to improve immersion in simulated cases.
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OPTIMISING A WIDELY USED AMBULANCE 
DISPATCH ALGORITHIM FOR MOBILE 
STROKE UNITS

Ahmed Haliem1, Candice Menezes1, Henry Zhao*1,2,  
Leonid Churilov1,2, Dominic Italiano1, Skye Coote2,  
Francesca Langenberg1,2, Gargan Sharma1,2, Prodipta Guha2, 
Ziad Nehme3, Belinda Delardes3, James Beharry2,  
Geoffrey Donnan1,2, Stephen Davis1,2, Bruce Campbell1,2

1The University of Melbourne, Department of Medicine, Melbourne, Australia, 
2The Royal Melbourne Hospital, Department of Neurology, Melbourne, 
Australia, 3Ambulance Victoria, Research & Evaluation, Melbourne, Australia

Background and aims: Ambulance call-taker dispatch algorithms have 
low specificity for stroke recognition, which particularly impacts Mobile 
Stroke Units (MSUs). The popular dispatch algorithm, Advanced Medical 
Priority Dispatch System (AMPDS), combines a call-taker identified 
stroke symptom description sub-code followed by an ordinal scale ranging 
from “no evidence” to “clear evidence” assessed by orally-directed face/
arm/speech test (stroke diagnostic tool). We retrospectively examined 
AMPDS dispatch codes from Melbourne MSU cases to determine 
whether sub-codes could be excluded to improve the specificity of iden-
tifying treatment-eligible patients.
Methods: We included data from the Melbourne MSU registry (2017-
2022) to investigate the number of dispatches required to correctly iden-
tify treated patients (reperfusion therapy or intracranial hemorrhage) for 
each individual AMPDS sub-code.
Results: We included n=5921 cases of which 3878 (65.5%) were can-
celled en-route and 342 (6.1%) required treatment. Best annualized dis-
patch-to-treatment ratios were seen for symptom sub-codes “not alert” 
(350.2 dispatches to 38.8 treatments/yr; Ratio:9.0) and “facial droop/
paralysis” (58.9 to 5.5; R:10.6), while “vision loss” (68.5 to 0.9; R:80.3), 
“severe headaches” (14.3 to 0) and “TIA history” (8.5 to 0.2; R:40.0) were 
the worst performing. Stroke diagnostic tool was most promising for 
extremes, with “clear evidence” (335.1 to 45.4; R7.4) the best and “no 
evidence” (477.1 to 6.2; R:77.1) the worst performing.
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Conclusions: Removing the worst performing AMPDS symptom 
description sub-codes would minimally impact treatment numbers but, 
reduce futile dispatches by ~7%. In contrast, removing the worst per-
forming stroke diagnostic tool examination grade could reduce futile dis-
patches by one third but impact ~8% of total treatments.
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National Clinical Programme for Stroke in 
Ireland: Development of a National Stroke 
Strategy

Sinead Coleman*1, Rónán Collins1,2

1Health Service Executive, National Clinical Programme for Stroke, Dublin, 
Ireland, 2Tallaght University Hospital, Stroke Medicine, Dublin, Ireland

Background and aims: The National Clinical Programme (NCP) for 
Stroke was established in 2010 to reorganise and develop Irish stroke 
services. While considerable improvements in services and patient out-
comes have been achieved to date, the NCP for Stroke recognised the 
need for the development of a five-year National Stroke Strategy (NSS) 
2022-2027 to meet the predicted 59% increase in stroke in Ireland, rapidly 
changing milieu of acute stroke treatment and to implement the Stroke 
Action Plan for Europe (SAP-E).
Methods: A four pillar strategy was proposed to cover the areas of 
prevention, acute care & cure, rehabilitation & restoration to living 
and education & research. Multidisciplinary working groups with specific 
expertise in each area were set up in 2018 with the goal of identifying high 
impact measures in each theme, realistically deliverable over a 5 year 
period. A comprehensive consultation process with relevant stakeholders 
took place over an 18-month period.
Results: The NSS was completed in 2020 and submitted to the Irish 
Health Service Executive in December 2020, approved by the office of 
Chief Clinical Officer in July 2021 and adopted by the executive manage-
ment team in 2022. The NSS represents a costed strategy of €37 million 
over 5 years.
Conclusions: The NSS is a deliverable strategy which is fully in line with 
the SAP-E and represents a significant but compulsory investment in 
stroke over the next five years. The NSS will pay significant dividends for 
patients, healthcare and Irish society as a whole.
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CROATIAN EXPERIENCE ON RES-Q REGISTRY 
FOR MONITORING THE QUALITY OF STROKE 
CARE FROM 2019 TO 2022 YEAR

Andrija Meštrović*1, Zdravka Poljakovic2, Ivan Peric2,  
David Bonifačić3, Klementina Korda4, Igor Cindrić5,  
Marina Roje Bedeković6, Arijana Lovrencic-Huzjan6,  
Irena Pintaric7, Robert Marčec8, Karla Sabolek8, Sanja Svalina9, 
Siniša Majski9, Miljenko Crnjakovic10, Frederic- Ivan Silconi11, 
Zlatko Hucika12, Maida Seferović12, Borislav Vuković13, Mateja 
Bošković13, Danijela Erak14, Antonija Švinger-Muić15, Ervin 
Jancic15, Simona Milić16, Marinko Dikanović16,  

Tihana Grzincic17, Marina Šimunović17, Maro Vodopic18, 
Andrijana Bogoje Raspopovic18, Ruža Kostanjevec19,  
Emina Pavleković19, Zurap Raifi1,20, Ana Gosupić20,  
Juraj Mark Poje21, Hrvoje Budincevic1,22

1Sveti Duh University Hospital, Department of Neurology, Zagreb, Croatia, 
2University Hospital Center Zagreb, Department of Neurology, Zagreb, 
Croatia, 3University Hospital Center Rijeka, Department of Neurology, Rijeka, 
Croatia, 4Regional hospital Vinkovci, Department of Neurology, Vinkovci, 
Croatia, 5General hospital Virovitica, Department of Neurology, Virovitica, 
Croatia, 6University Hospital Centre Sisters of Charity, Department of 
Neurology, Zagreb, Croatia, 7University Hospital Center Osijek, Department 
of Neurology, Osijek, Croatia, 8County hospital Čakovec, Department of 
Neurology, Čakovec, Croatia, 9General County Hospital Vukovar, Department 
of Neurology, Vukovar, Croatia, 10Clinical Hospital Dubrava, Department of 
Neurology, Zagreb, Croatia, 11General Hospital Pula, Department of 
Neurology, Zagreb, Croatia, 12General Hospital Zabok, Department of 
Neurology, Zabok, Croatia, 13General County Hospital Požega, Department of 
Neurology, Požega, Croatia, 14General Hospital Šibenik, Department of 
Neurology, Šibenik, Croatia, 15General Hospital KArlovac, Department of 
Neurology, Karlovac, Croatia, 16General Hospital "Dr. J. Benčević" Slavonski 
Brod, Department of Neurology, Slavonski Brod, Croatia, 17General Hospital 
Bjelovar, Department of Neurology, Bjelovar, Croatia, 18General Hospital 
Dubrovnik, Department of Neurology, Dubrovnik, Croatia, 19Genral Hospital 
Varaždin, Department of Neurology, Varaždin, Croatia, 20General Hospital "Dr. 
Ivo Pedišić" Sisak, Department of Neurology, Sisak, Croatia, 21General 
Hospital "dr.Tomislav Bardek" Koprivnica, Department of Neurology, 
Koprivnica, Croatia, 22Josip Juraj Strossmayer University of Osijek, Faculty of 
Medicine, Department of Neurology, Osijek, Croatia

Background and aims: Stroke registry is a tool for improving stroke 
care and achieving goals pointed in Stroke Action Plan for Europe. The 
Registry of Stroke Care Quality (RES-Q) was launched by ESO-EAST 
(Enhancing and Accelerating Stroke Treatment) in 2016, and Croatia has 
participated since 2017.
The aim was to compare results from the RES-Q registry for Croatia for 
the first quarters of 2019 to 2022.
Methods: Data on demographics, stroke care pathway, specific acute 
treatment issues, and stroke prevention issues in all acute stroke admis-
sions in Croatia during the first years’ quarters from 2019 to 2022, was 
analyzed.
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Results: Acute hospitals which provide stroke treatment recruited 2728 
patients. Figure 1. shows the map of Croatia with all centers. Table 1. 
shows the number of patients recruited by site and year. Table 2. shows 
patients’ main baseline characteristics and outcome measures.
Conclusions: Our results showed improvement in recanalization rates 
across Croatia (IVT from 10% to 20.6%, and mechanical thrombectomy 
from 4.0 to 6.6.%), reaching a median DTN time of 39 minutes in 2021 
and DTG time of 57.5 minutes in 2021. Inter-hospital transfer was reduced 
during the first wave of the COVID-19 pandemic in 2020. Secondary 
stroke prevention might be improved by increasing the usage of statins 
and antiplatelets while performing smoking cessation programs which has 
also shown substantial improvement. In the future, all stroke centers 
should be involved in the stroke registry to achieve more accurate data 
which would guide us to improve stroke care in Croatia.
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ORGANIZATION AND QUALITY CONTROL 
OF STROKE SERVICE PERFORMANCE IN 
ARMENIA

Greta Sahakyan*1,1, Ani Adamyan1, Mira Orduyan1,  
Hovhannes Manvelyan1

1Yerevan State Medical University, Department of Neurology, Astghik Medical 
center, Yerevan, Armenia

Background and aims: Acute stroke care service in Armenia was estab-
lished in 2019 as a part of the national stroke program launched by govern-
ment. The aim of this study was to evaluate the organization and quality of 
stroke service performance at a tertiary hospital in Armenia during its first 
2 years after the establishment of acute stroke care service.
Methods: The study was based on retrospective analyzes of acute 
ischemic stroke patients of Astghik medical center who benefited from 
reperfusion therapies (intravenous thrombolysis and/or endovascular 
thrombectomy)between February of 2021 to December of 2022. Primary 
outcome was year over year proficiency in documenting performance 
measures. Secondary outcome was year over year improvement of the 
provided care.
Results: The total number of patients with acute ischemic stroke in the 
first 0-24 hours of symptom onset was 528 from which 356 were treated 
with reperfusion therapies. The proficiency of documentation of perfor-
mance measures increased in year-over year analysis as did the total  
number of patients treated with reperfusion therapies. A significant 
improvement of time metrics was decrease of the median door-to-punc-
ture time from 105 minutes (IQR 80-120) in 2021 to 90 minutes (IQR 
80-100) in 2022. The median length of hospital stay was 8(IQR 5-11) in 
2021 and 4(IQR 3-7) in 2022.
Conclusions: Our study demonstrated that the effective use of perfor-
mance measures and continuous quality control can serve a methodology 
to achieve structured and advanced stroke care model in an experience-
limited context.
Disclosure of interest: No
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IMPACT OF SIMULATION TRAINING ON 
STROKE TREATMENT ON-SITE IN UKRAINE

Pavlo Lebedynets*1, Olha Biletska2, Sergii Moskovko3,  
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Mykhailo Tonchev8
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Center, Kyiv, Ukraine, 5Bila Tserkva City Hospital № 2, Stroke Unit, Bila 
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Mechnykov, Stroke Center, Dnipro, Ukraine, 8Poltava Regional Clinical Hospital 
named after M.V.Sklifosovskyy, Stroke Center, Poltava, UkraineDisclosure of interest: No
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elements, sentimentally driven activities and 3-layer education dissemina-
tion) facilitates long-term knowledge retention. Broad implementation 
potentially as part of the annual curriculum in schools can impact com-
munity stroke knowledge and should be recommended.
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Tele-OT: A new intervention tool to facilitate 
occupational performance for stroke patients

Ester Sanchez*1,2,3, Maria Baladas1,3, Cristina Guirao1,3, 
Estafania Montiel1,3, Carolina Paredes2,3, David Cano3,  
Giorgio Colangelo3, Carlos Molina1,2, Marc Ribo Jacobi1,2,  
Marta Rubiera1,2

1Vall d’Hebron Institute of Research, Stroke Unit, Barcelona, Spain, 2Vall 
d’Hebron University Hospital, Stroke Unit, Barcelona, Spain, 3Nora Health, 
Stroke Unit, Barcelona, Spain

Background and aims: After stroke, coming back home is difficult for 
most stroke patients. Occupational Therapy (OT) promotes coping with 
this situation but in-home intervention is scarce. We aimed to evaluate a 
tele-OT intervention through a holistic app to provide OT after discharge 
from a comprehensive stroke center.
Methods: Consecutive stroke patients discharged home were included 
in a multimodal digital follow-up program (NORA) through a mobile 
application validated for communication, education, adherence, risk 
factors control and PROMs/PREMs recollection. Patients with OT 
needs are offered a telematic visit to solve stroke-related doubts,  
everyday activities, home modifications promoting patient’s auton-
omy and self-care. A tele-OT satisfaction questionnaire (PREM) was 
recollected.
Results: Over two years, 993 patients were included in NORA follow-up 
and reported PROMs at 7-30 days. 147 patients presented OT needs and 
were included in our tele-OT intervention. Sixty-one were men, with a 
mean age of 68.5y and a median mRS of 2 at hospital discharge. Tele-OT 
patients reported worse PROMs than the global series: in HADS, 40.8% 
anxiety and 34.2% depression and in PROMIS-10 89.3% altered mental 
health and 82.1% altered physical health, as compared with 13.1%, 17.7%, 
64.7%, and 54.8% respectively (p<0.001)
108 patients answered the tele-OT PREM. The median usefulness of 
intervention (0-10) was 8.2 and 65% reported being “very satisfied” with 
the visit.
Conclusions: Tele-OT intervention is feasible and considered useful for 
most stroke patients with OT requirements. Poor PROMs may help with 
the selection of patients for tele-OT intervention.
Disclosure of interest: No

Background and aims: Stroke is the 2nd leading cause of death in 
Ukraine. The rate of revascularization for ischemic stroke was 1,8% in 
2022 year (1,5% for thrombolysis, 0,3% for thrombectomy). To improve 
the quality of Acute Stroke treatment and to increase revascularization 
rate we created on-site Stroke Simulation Training Workshop and per-
formed trainings for the physicians (predominantly neurologists) in 48 
hospitals across all over the country.
Methods: Trainings were started in February 2021. The program con-
sists of theoretical part (review of guidelines and completed trials), train-
ing on Stroke scales (review of pre-hospital and in-hospital scales and 
simulation training on NIHSS), training on Neuroimaging for non-radiolo-
gists and simulation training in emergency department.
Results: 48 trainings were done in 21 regions of Ukraine (of 24 regions). 
We observed the direct and indirect impact on thrombolysis and 
thrombectomy rate in Ukraine. The first, hospitals that were trained 
increased their tPA rate - from 802 in 2020 year to 4373 (+445,3%). The 
second, other, neighbouring, hospitals started to perform tPA. From 2020 
to 2022 year the number of hospitals increased more than twice from 97 
to 201 and number of tPA increased from 1573 to 6256 (+297,8%) and 
now corresponds to 6,11%.
Conclusions: Thus, on-site trainings are one of the most important fac-
tors to improve the stroke cere in country.
Disclosure of interest: No
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IS STROKE KNOWLEDGE RETAINED?  
FAST HEROES’ 4-YEAR LONGITUDINAL 
RESULTS
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Background and aims: Various campaigns have highlighted the impor-
tance to increase stroke knowledge in the public. Educational stroke pro-
grams seem to increase awareness about stroke management (Zhong et 
al., 2020). However, Hickey et al. (2018) reported that actual stroke 
knowledge post mass campaign implementation remains poor. Therefore 
“FAST Heroes” campaign has a multi-layer knowledge dissemination 
design. The present study evaluates stroke knowledge retention four 
years post program implementation in school-aged children without any 
knowledge reinforcement during this time.
Methods: Forty-seven school-aged children completed the online  
stroke preparedness questionnaire during class four years post program 
implementation.
Results: 21% of the students could still recognize speech difficulties, 40% 
arm weakness and 51% face drooping as stroke symptoms. 47% of stu-
dents could recall the European Emergency Number and this percentage 
was increased to 53% if the Greek Medical Emergency Service (166) was 
accounted as correct.
Conclusions: There is still knowledge gain even four years after program 
completion. The design of the FAST Heroes campaign (i.e. 5-week  
duration, age-appropriate exercises, cartoon animations, song and dance 
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ENHANCING QUALITY IMPROVEMENT IN 
ACUTE STROKE SERVICES IN IRELAND: 
DEVELOPMENT OF THE IRISH NATIONAL 
AUDIT OF STROKE
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Ronan Collins8, Mairín Ní Bhreacáin9, Elaine Byrne10,  
John Thornton11, Collette Tully2, Anne Hickey1

1Royal College of Surgeons in Ireland, Psychology, Dublin, Ireland, 2National Office 
of Clinical Audit, National Office of Clinical Audit, Dublin, Ireland, 3Beaumont 
Hospital, Dept. of Geriatric and Stroke Medicine, Dublin, Ireland, 4Royal College 
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Background and aims: Population ageing, treatment advances, evolving 
models of care, and between-hospital heterogeneity in patient outcomes 
highlight the need for continual audit of stroke care to evaluate whether 
patients are being delivered evidence-based practice in a high quality equi-
table manner. This project aims to develop internationally-benchmarked, 
core minimum datasets for acute and non-acute stroke care for integra-
tion into the newly-developed Irish National Audit of Stroke (INAS).
Methods: In the acute phase, a scoping review of international practice 
identified 21 stroke registries/audits with national coverage and continu-
ous data collection. Acute stroke care data items were extracted from 
data dictionaries, translated, and charted. Irish core clinical and thrombec-
tomy items were benchmarked against these internationally-collected 
acute items to identify commonalities and/or gaps in coverage.
Results: A synthesised inventory of acute care data items, including exist-
ing Irish items (n=103) and the most frequently-collected international 
items (n=97), were reviewed by key stakeholders in a three-stage Delphi 
process to obtain their expert perspectives as to the worthiness and 
appropriateness of items for INAS. Consensus agreement was obtained 
and a core minimum dataset for acute stroke care audit was finalised. 
Examples of items considered for addition to INAS include items that 
examine risk factors for stroke and associated secondary prevention.
Conclusions: The minimum datasets, as guided by best practice interna-
tional standards, local priorities, and iterative cycles of stakeholder 
engagement, will act as the “gold standard” for monitoring stroke care in 
Ireland with the ultimate aims of enhancing patient recovery and support-
ing local and national quality improvement.
Disclosure of interest: No
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Stroke nurse assistance saves time in acute stroke 
managment

Sonja Gröschel*1, Marianne Hahn1, Klaus Gröschel1, Timo Uphaus1

1University Medicine Mainz, Department of Neurology, Mainz, Germany

Background and aims: Intravenous thrombolysis for acute ischemic 
stroke therapy has been established for decades and recently widely 
implemented thrombectomy has revolutionised acute stroke treatment 
even in the elderly. However, both therapies are delivered in heterogenic 
settings with the potential for ameliorating logistic processes. We aimed 
to investigate effects of specialised stroke nurse presence on time metrics 
in recanalising stroke therapy.
Methods: After introducing specialised stroke nurse assistance in acute 
stroke management in a University neurology department in April 2021, 
all acute stroke patients primarily admitted or secondarily shipped for 
lysis, thrombectomy or a combination of both (bridging therapy) between 
04/2021 and 12/2022 were included in the analysis.
Results: 469 patients (median age: 75years; female: 51,6%) presenting 
with acute stroke symptoms or wake-up stroke (19,6%) were analysed. 
IV-rtPA-lysis was performed in 67,6% patients (n=317, n=67 of which 
externally), in-house thrombectomy in 308 patients (65,7%), bridging 
therapy in 156 patients (33,3%).
Stroke-nurse assisted acute stroke management resulted in a reduction of 
door-to-image (median: 9 vs. 11 min, p=0,03) as well as in-house door-to-
needle time (median 28 vs. 35min, p=0,018), the two groups were bal-
anced for age (p=0,943) and gender (p=0.669).
Conclusions: Stroke-nurse assisted acute stroke management resulted 
in a reduction of procedural time metrics in a tertiary stroke center, 
underlining that there is still time for improvement with regard to struc-
tural organisation of patient management. Logistic optimisation in early 
acute stroke care is an easily implementable and cost-efficient measure 
with the potential to improve patients’ individual outcome after acute 
stroke therapy.
Disclosure of interest: No
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TELEMEDICINE-ENABLED PRE-HOSPITAL 
TRIAGE IN ACUTE STROKE – A MIXED 
METHODS SYSTEMATIC REVIEW

Deirdre McCartan*1, Stuart Lee2, Jorin Bejleri1,  
Lisa Mellon3, Anne Hickey3, David Williams1

1Royal College of Surgeons in Ireland, Medicine, Dublin, Ireland,  
2Beaumont Hospital, Medicine, Dublin, Ireland, 3Royal College of Surgeons  
in Ireland, Department of Health Psychology, School of Population Health, 
Dublin, Ireland

Background and aims: Technology-enabled interventions may permit 
rapid pre-hospital triage of patients with acute onset stroke-like symp-
toms to hospital sites or diagnostics most appropriate to their clinical 
presentation and need, leading to improved functional outcomes when 
compared to standard emergency care. We aimed to use a mixed meth-
ods approach to review interventions incorporating telemedicine for 
stroke in the pre-hospital setting.
Methods: A search strategy was developed in collaboration with a 
data information specialist. A systematic search of the following elec-
tronic databases was undertaken: MEDLINE (Ovid); EMBASE; The 
Cochrane Library; CINAHL and Web of Science. Quantitative and 
qualitative studies meeting criteria predefined in a published protocol 
were selected for data extraction. Functional and process outcomes 
were assessed. The study protocol is registered with PROSPERO 
(CRD42022325590).
Results: 29 quantitative studies and 7 qualitative studies were identified. 
Mobile stroke units (MSUs) were associated with improved thrombolysis 
rates, onset-to-treatment times and functional outcomes compared to 
standard Emergency Medical Services (EMS). Prehospital EMS assessment 
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with additional teleconsultation with a stroke clinician can improve onset-
to-puncture times in thrombectomy. Teleaudio-visual pre-hospital triage 
may improve door-to-needle and onset-to-groin times.
Conclusions: While interventions incorporating MSUs improve patient 
outcomes by improving process metrics, MSUs may not be generaliza-
ble, particularly to low density and rural areas. Telemedicine-enabled 
interventions including audio-visual prehospital triage and interventions 
involving telephone-only communications may significantly improve pro-
cess outcomes within organised systems with broader potential for 
implementation. Process assimilation, routinisation and championing 
may influence the implementation and impact of prehospital acute 
stroke triage efforts.
Disclosure of interest: No
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SIMULATED INTERVAL TIMES TO AID 
PARTICIPANT FEEDBACK AND ORGANISER 
EVALUATION

Cameron Brown*1,2, Neil Mcgowan3,4, Keith Muir1,2

1University of Glasgow, Imaging Centre of Excellence, Glasgow, United 
Kingdom, 2NHS Greater Glasgow and Clyde, Queen Elizabeth University 
Hospital, Glasgow, United Kingdom, 3University of Glasgow, School of 
Medicine, Dentistry & Nursing, Glasgow, United Kingdom, 4NHS Greater 
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Background and aims: Clinical simulation training is well-suited to 
hyperacute stroke given complexity of decision making and inherent time 
pressures. We outline an approach to utilising time performance for key 
intervals (Door-to-Needle (DNT) and Door-to-Decision times (DDeT)) 
to assess session effectiveness and participant performance in stroke 
simulation training.
Methods: Sessions involved 2 teams (each comprising: doctor/nurse/
remote decision-maker) participating/observing consecutively over 6 ran-
domly ordered cases.
Cases were selected from a cohort of acute stroke presentations to rep-
resent various scenarios (wake-up, frailty etc.), while ensuring comparable 
complexity among cases (including factors influencing decision-making 
(DeBrun,2018)).
Each case began with pre-alert and ended when thrombolysis was deliv-
ered. DNT/DDeT was determined from video recordings and adjusted 
for simulation artefacts (e.g. shortened transport times). Ethical approval 
was not required.
We used one-way ANOVA to compare effects of case, order, group, team 
composition and participant factors on DNT and DDeT. Significant fac-
tors were included in multivariable binary logistic regression to determine 
odds of DNT<30mins.
Results: Over 9 sessions, 51 scenarios were completed (average per-
session 5.8(5-6), average group size 4.5(4-6))
In univariate analysis, only number of cases completed was significantly 
associated with reduced DNT (p<0.01) and DDeT (p=0.01; Fig 1) .
Odds of DNT<30mins were significantly greater in later cases(4-6) com-
pared with early cases(1-3) (OR 9.6, CI:1.01-91.16,p<0.05).
DNT/DDeT per-participant was supplied post-simulation, allowing pro-
gress tracking and peer comparison(fig.2).
Conclusions: In a simulation setting, key time treatment-relevant inter-
vals improved with practice. Benchmarking performance by group and 
individuals may aid assessment of course effectiveness in training.
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3-month outcome in drip and ship and mothership 
models of mechanical thrombectomy in the 
Comprehensive Stroke Center in Krakow, Poland

Pawel Wrona*1, Tomasz Homa2, Dominik Wrobel3,  
Maria Sobolewska3, Dawid Rolkiewicz3, Ewa Wlodarczyk2, 
Agnieszka Słowik1

1Jagiellonian University Medical College, Department of Neurology,  
Krakow, Poland, 2University Hospital, Department of Neurology,  
Krakow, Poland, 3Jagiellonian University Medical College, Faculty of  
Medicine, Krakow, Poland

Background and aims: It is still not known which model of delivering 
patients for MT, via direct admission to the Comprehensive Stroke Center 
(CSC) (mothership [MS]) or via transferred from primary stroke centres 
(drip-and-ship [DS]) is more beneficial for stroke outcomes.
Methods: We studied mortality and good outcome (mRS⩽ 2) at day 90 
of acute ischemic stroke (AIS) patients in Malopolska Voivodeship (MV) in 
Poland who underwent mechanical thrombectomy (MT). MV is in south-
eastern Poland and has a population of 3.36 million inhabitants. AIS 
patients are admitted to the nearest stroke unit (15-unit Network) in the 



450 European Stroke Journal 8(2S)

SERVICE ORGANISATION/QUALITY 
IMPROVEMENT AND PATIENT CENTERED 
OUTCOMES

1172

Short and long-term stroke predictors and 
outcomes after TIA: a prospective observational 
study evaluating the fast-track care model
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Background and aims: Fast-track TIA has been proved to reduce 
short-term stroke risk, but its impact on long-term stroke incidence, as 
well as the long-term stroke predictors after index TIA, are still poorly 
characterized. The aim of the study was to determine stroke predictors 
and short and long-term stroke and composite outcome (stroke, acute 
coronary syndrome, vascular death) incidence after TIA.
Methods: observational study on consecutive patients admitted to the 
emergency department of S. Orsola-Malpighi University Hospital, 
Bologna, Italy (August 2010-December 2017). 1035 TIA patients under-
went urgent (24-h) fast-track work-up (neurovascular evaluation, extra 
and intracranial blood vessels study, brain CT/MRI, ABCD2 score, cardio-
logic assessment) and 3, 12, 60 month follow up.
Results: stroke incidence was 2.3%, 2.8% and 5.7% at 3, 12, 60 months, 
respectively. TIA recurrence, lacunar aetiology, dysarthria, motor defect 
and history of hypertension were independent 3, 12- and 60-month 
stroke predictors. Composite outcome occurrence significantly increased 
from 12 to 60-month follow up (from 4.54% to 9.76%). Fast-track TIA 
care model was related to 73% relative (95% CI, 57.3-83.2) and 6.3% 
absolute (95% CI, 4.4-7.8) 3-month risk reduction, with an overall NNT 
of 16 and of 7 in the ABCD2 score 6-7 subgroup.
Conclusions: our study identified independent predictors of stroke 
occurrence after TIA and documented fast-track effectiveness in reducing 
the risk of stroke both at short- and long-term follow up.
Disclosure of interest: No
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Differences in performance of Thrombectomy-
Capable Stroke Centers and Comprehensive 
Stroke Centers in a regional stroke system of care
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region or CSC, if indicated, where intravenous thrombolysis (IVT) is per-
formed. Those fulfilling the MT criteria are admitted to the CSC. We 
studied 49 parameters readily available within 24 hours after AIS.
Results: We registered 2554 AIS patients, 1788 (70%) agreed to partici-
pate of whom 593 (33,2%) received MT. 3 months follow-up was available 
for 562 (95,11%). 366 (65.1%) were transferred by DS and 196 by MS. 
Prior to MT 232 DS patients (63,4%) received IVT compared to 92 MS 
(46,9%), p=0.00017. Time lapse from stroke onset to groin puncture was 
339,2±127,5 minutes in DS vs. 277,2±203 in MS, p=0.000011. The two 
groups did not differ in other studied parameters including 90-day moral-
ity (DS: n=78 [21.3%] vs MS: n=54 [27.5%], p=0.096), or good outcome 
(DS: n=219 [59.8%] vs MS: 108 [55.1%], p=0.28).
Conclusions: Real life data from the CSC in Krakow deliver similar out-
comes at day 90, both in DS and MS models.
Disclosure of interest: Yes
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Effectiveness of an SMS reminder to obtain 
patient-reported outcomes: evidence from the 
Australian Stroke Clinical Registry
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Background and aims: Collecting patient-reported outcomes in regis-
tries is usually by mail or telephone surveys. Our aim was to determine 
whether SMS reminders to complete a survey by registrants in the Australian 
Stroke Clinical Registry (AuSCR) improved survey completion outcomes.
Methods: Eligible registrants from hospitals with ethics approval for this 
registry-based Randomized Controlled Trial (n=27/63) were randomly 
assigned 1:1 to receive the outcomes survey via current method (two 
mail attempts and phone attempt beginning 90 days post-admission; 
standard group) or an SMS reminder with link for electronic completion 
four weeks following the first mail attempt, in addition to the standard 
follow-up method for non-responders. Descriptive statistics were used to 
compare within and between group differences.
Results: We randomized 1008 registrants, 1000 were included in the 
analysis, and 8 excluded post-randomization since ineligible for AuSCR. 
Groups were similar at baseline (58% male, median age 72 years). Overall, 
553 registrants completed the survey; more from the SMS group 
responded (61% versus standard group 50%, p=0.001). Among the SMS 
group, 18% completed the survey electronically. These registrants were 
younger (p<0.05) than those who completed the survey via other meth-
ods. The SMS group also responded sooner (median 60 days, 95%CI 50, 
68) than those in the standard group (74 days 95%CI 71, 78). Missing data 
(<1%) were similar between groups.
Conclusions: Use of an SMS to remind registrants to complete outcome 
surveys resulted in more surveys being completed in a shorter timeframe. 
This research also provides evidence of the feasibility of electronic data 
collection.
Disclosure of interest: No
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Background and aims: Thrombectomy-capable stroke center(TSCs) 
have been developed as primary stroke centers capable of performing 
thrombectomy. We aim to compare workflows and outcomes of TSCs 
and comprehensive stroke centers(CSCs) in a regional stroke system  
of care
Methods: Observational study that included patients with large-vessel 
occlusion treated with thrombectomy in Catalonia, Spain, from January 
2019 to December 2021 at four TSCs located in non-urban areas and six 
CSCs located in urban areas. A propensity-score matching algorithm was 
used to match in a 1:2 ratio patients from TSCs and CSCs. Outcomes 
included time from onset to groin puncture, groin puncture to reperfu-
sion, successful reperfusion rate (mTICI>=2B), and degree of disability at 
90 days
Results: Of 2338 patients treated at CSCs, 788 patients were matched 
with 394 patients from TSCs based on their propensity scores. Time from 
onset to groin puncture (median, TSCs 184 minutes [IQR 140-280] vs 
CSCs 179 minutes [IQR 125-295]) and from groin puncture to reperfu-
sion (median, TCCs 44 minutes [IQR 29-73] vs CSCs 45 minutes [IQR 
26-71]) were similar. Successful reperfusion was achieved in 85% of 
patients in both groups. Patients treated at TSCs presented higher 
degrees of disability at 90 days than patients treated at CSCs (common 
odds ratio 1.37 95%CI 1.08-1.75).
Conclusions: In Catalonia, patients with large-vessel occlusion treated 
with thrombectomy at TSCs showed comparable workflows and proce-
dural metrics than CSCs, but long-term prognosis seems to be worse. 
More studies are needed to explore the factors that influence the prog-
nosis according to level of care.
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REDEFINING DISABILITY: ADDED VALUE OF 
PROMS AFTER TIA AND MINOR STROKE
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Background and aims: Long-term outcome assessment patients with 
stroke is not fully captured by usual clinical scales (eg. modified Rankin 
Scale (mRS)). Patient-reported outcome measures (PROMs) are stand-
ardized and validated assessments that consider clinical outcomes from 
the patient perspective. We aim to analyze the added value of PROMs in 
patients with transient ischemic attack (TIA) and minor stroke.
Methods: We included consecutive patients with minor ischemic stroke 
or (TIA) (NIHSS score 0–5) from October 2021 to October 2022 in  
5 University hospitals that participated HARMONICS (a EU-funded  
High-value Stroke care project in Catalonia) that implements a PROMs-
through-App program (NORA, NoraHealth Barcelona Spain). Clinician- 
evaluatedmRS and self-evaluated outcomes: the Hospital Anxiety and 
Depression Scale (HADS), the 10-item PROMIS Global Health survey 
(v1.2), and the Fatigue Assessment Scale (FAS).
Results: We included 620 patients.Response rate were: PROMIS, 47.7% 
(296); HADS 47.3% (293), FAS 47.1% (292), and self-assessed mRS 48.1% 
(298). Rate of abnormal PROMS scores were as follows (all responders 
versus self-reported mRS score 0–2): PROMIS mental health (23.8% ver-
sus 16.4%), PROMIS physical health (31.2% versus 22.6%); HADS-anxiety 
(10.4% versus 11.5%) and depression (8.4% versus 5.3%); and Fatigue 
Assessment Scale (26.5% versus 19.2%. PROMs scores correlated with 
mRS at 90 days (Figure)
Conclusions: Evaluation of PROMs using a mobile-app-based commu-
nication system is a reliable and valid strategy to assess the outcome of 
patients from their perspective after a mild stroke or transient ischemic 
attack. Up to one-third of “non-disabling” patients reported poor 
PROMs
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Mental health conditions are associated with non-
adherence to secondary preventive medication 
after stroke
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Background and aims: We aimed to determine whether Patient-
Reported Outcome Measures (PROMs), sociodemographic characteris-
tics, and clinical factors were associated with self-reported adherence to 
secondary preventive medication among stroke patients undergoing clini-
cal follow-up using a mHealth app.
Methods: This observational retrospective study included all stroke 
patients who use a specific mHealth app (NORA) as part of their health 
control after discharge. Self-reported medication adherence was meas-
ured using the 4-item Morisky Medication Adherence Scale (MMAS-4) 
and the anxiety and depression by the Hospital Anxiety and Depression 
Scale (HADS). These measures were assessed over 1, 2, and 3 months 
after stroke. Sociodemographic and clinical data were also collected. 
Bivariate analysis was used to determine associated factors.
Results: 2255 stroke patients with a mean age of 71.9 (SD±13.7) years 
were included. A total of 20.3% were in treatment with oral anticoagu-
lants, 30.6% with antihypertensive, and 50.3% with statins therapy. In 
total 84.9%, 85.7% and 87.1% were compliant over 1, 2, and 3 months. 
Self-reported anxiety in the past 30 days was associated with non-adher-
ence to secondary preventive medication, whereas self-reported depres-
sion in the past 3 months were associated with non-adherence. 
Self-reported poor physical/mental health, health-related quality of life, 
age, BMI, LDL-cholesterol control, ranking scale, and previous stroke 
were not associated with non-adherence.
Conclusions: Preventable mental health conditions related to medica-
tion non-adherence were identified. These factors should be considered 
when assessing medication adherence among stroke patients.
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Young Stroke Needs Study: Psychosocial Needs 
and Occupational Functioning in Young Stroke 
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Background and aims: Despite favorable functional outcomes in 
younger stroke survivors (<65), psychosocial and occupational function-
ing and QoL based on PROMs is not well established. Young Stroke 
Needs Study aims to evaluate health related QoL, physical, psychological, 
social well-being, and occupational outcomes to identify sociodemo-
graphic/clinical characteristics affecting them(phase1) and explore unmet 
needs/lived experience to inform post-stroke interventions 
development(phase2).
Methods: This is a mixed-methods study using a sequential explanatory 
design. Stroke patients <65yo, were recruited (10/19-04/21,mean 334d 
post-stroke) at the UHN, Toronto. Sociodemographic and clinical charac-
teristics were collected through chart review, Neuro-QoL and a survey 
exploring post-stroke intervention preferences were collected through 
interviews. Descriptive statistics, sex-based and regression analysis were 
used to investigate the relationship between significant variables & 
impaired Neuro-QOL.
Results: Preliminary results (n=85,42%W, mean age 47,mean NIHSS 3, 
mRS 1, MOCA 28) show the highest impairment across NeuroQOL in 
ability to participate in activities (37%), anxiety (34%), and cognitive func-
tion (34%). Women had significantly worse depression, emotional, fatigue, 
stigma, and sleep scores than M, as well as significantly worse ability to 
participate in activities, satisfaction, and cognitive function scores. There 
was a significant difference in W viewing sense of self identify after stroke 
(0.05), with preference for cognitive behavioral therapy (0.018) and mind-
fulness-based stress reduction (0.016), while M preferred pharmacother-
apy (0.02) for psychosocial symptoms.
Conclusions: Based on preliminary results, despite good functional out-
comes, young stroke survivors have ongoing age and sex-specific needs 
that should be considered when designing longitudinal programs for opti-
mizing long term outcomes and transitions of care.
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SEX DIFFERENCES IN PREHOSPITAL 
IDENTIFICATION OF LARGE VESSEL 
OCCLUSION IN PATIENTS WITH SUSPECTED 
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Mariam Ali1, Luuk Dekker2, Jasper Daems3,4, Mahsoem Ali1, 
Erik van Zwet5, Ewout Steyerberg5, Martijne Duvekot3,6,  
Truc My Nguyen2, Walid Moudrous7, Ruben van de Wijdeven3, 
Marieke Visser*1, Karlijn de Laat8, Henk Kerkhoff6,  
Ido van den Wijngaard2,9,10, Bob Roozenbeek3,  
Diederik Dippel3, Nyika Kruyt2,10, Marieke J.H. Wermer2,10

1Amsterdam University Medical Center - location VUmc, Neurology, 
Amsterdam, Netherlands, 2Leiden University Medical Center, Neurology, 
Leiden, Netherlands, 3Erasmus MC University Medical Center, Neurology, 
Rotterdam, Netherlands, 4Erasmus MC University Medical Center, Public 
Health, Rotterdam, Netherlands, 5Leiden University Medical Center, Biomedical 
Data Sciences, Leiden, Netherlands, 6Albert Schweitzer Hospital, Neurology, 
Dordrecht, Netherlands, 7Maasstad Hospital, Neurology, Rotterdam, 
Netherlands, 8Haga Hospital, Neurology, The Hague, Netherlands, 
9Haaglanden Medical Center, Neurology, The Hague, Netherlands, 10University 
Neurovascular Center Leiden-The Hague, Neurology, Leiden, Netherlands

Background and aims: Differences in clinical presentation of acute 
ischemic stroke between men and women may affect prehospital identifi-
cation of anterior circulation large-vessel occlusion (aLVO). We assessed 
sex differences in diagnostic performance of eight prehospital scales to 
detect aLVO.
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Methods: We analysed pooled data from two prospective cohort stud-
ies (PRESTO and Leiden-PSS) conducted in the Netherlands between 
2018-2019 in which ambulance paramedics included consecutive patients 
suspected of acute stroke who presented within 6h after symptom onset. 
Paramedics assessed clinical items from eight prehospital aLVO scales: 
LAMS, RACE, C-STAT, CPSS, PASS, G-FAST, CG-FAST, and FAST-PLUS. 
We assessed and compared diagnostic performance of scales for identify-
ing aLVO at prespecified cut points for men and women.
Results: Of 2357 patients with suspected stroke (median age 73 years; 
47% women), 231 (10%) had aLVO (100/1113 [9%] women and 131/1244 
[11%] men). The area under the curve of the scales ranged from 0.72-0.78 
in women versus 0.68-0.76 in men. Positive predictive values (PPV) ranged 
from 25%-35% in women versus 28%-41% in men, with RACE having the 
highest PPV in both sexes (35% in women and 41% in men). Negative 
predictive values were similar between sexes (95%-97% in women versus 
94%-95% in men). Sensitivity of the scales was slightly higher in women 
than in men (0.56-0.70 versus 0.45-0.63), whereas specificity was lower 
(0.80-0.88 versus 0.84-0.91).
Conclusions: aLVO scales show comparable diagnostic performance in 
both sexes. The RACE scale may help optimize prehospital transport 
decision-making in men as well as in women with suspected stroke.
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LOCATION-STRATIFIED SENSITIVITY 
OF PREHOSPITAL STROKE SCALES 
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Background and aims: Prehospital stroke scales aimed to detect ante-
rior circulation large vessel occlusions (aLVOs) may help to facilitate 
direct transportation of patients potentially eligible for endovascular 
thrombectomy (EVT) to an intervention center. Awaiting results of ongo-
ing randomized-controlled trials, indications for EVT may expand to 
include medium vessel occlusions (MeVOs) in the near-future. The aim of 
this study was to investigate the sensitivity of eight prehospital stroke 
scales for different occlusion locations.

Methods: We analysed individual patient data from two prospective 
cohort studies (PRESTO and Leiden-PSS) conducted between 2018 and 
2019. Paramedics assessed suspected stroke patients in the prehospital 
setting, which allowed reconstruction of eight prehospital stroke scales: 
RACE, LAMS, C-STAT, G-FAST, PASS, CPSS, CG-FAST and FAST-PLUS. 
We included adult patients with a diagnosis of ischemic stroke due to an 
underlying anterior circulation vessel occlusion. We calculated the sensi-
tivity for different occlusion locations and calculated confidence intervals 
by means of 10,000 stratified bootstrap replicates.
Results: Among 3,320 patients with a suspected stroke, 271 (8.2%) had 
an anterior circulation vessel occlusion. Of these 271 patients, 26 (9.6%) 
had an ICA(-T) occlusion, 129 (47.6%) had an M1-occlusion and 116 
(42.8%) had an M2-occlusion. Sensitivity was highest for M1-occlusions, 
ranging from 0.64 (95%CI:0.55-0.73) to 0.81 (95%CI:0.73-0.87). For 
ICA(-T) occlusions, sensitivity ranged from 0.46 (95%CI:0.25-0.67) to 
0.61 (95%CI:0.39–0.78). Sensitivity for M2-occlusions was lowest, ranging 
from 0.36 (95%CI:0.26-0.45) to 0.55 (95%CI:0.45-0.64).
Conclusions: Prehospital stroke scales are more sensitive for aLVOs 
than for MeVOs. Development of tools to improve prehospital detection 
of MeVOs is warranted.
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PROCESS MINING AS A WORKFLOW 
MONITORING TOOL IN ACUTE STROKE
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Background and aims: In acute stroke care, in-hospital organization 
has been demonstrated to improve clinical outcomes, reducing treat-
ment-delays and complications. A global evaluation of the work-flow pro-
cess may identify bottlenecks or flow alterations that can influence 
patient’s outcomes. We aimed to test digital process mining for stroke 
workflow monitoring.
Methods: Through highly coupled multidisciplinary interactive data anal-
ysis carried out between health experts and data miners (interactive 
Process Mining Datarodeos), Interactive Process Indicators (IPIs) were 
built to define the typical stroke process workflows in our comprehensive 
stroke center, considering number of events in each of the steps of the 
process and timings between and in-steps. A qualitative evaluation of dif-
ferent IPIs was performed, and sources of differences were tested through 
statistical analysis.
Results: Data extracted from the structured electronical medical record 
of consecutive stroke patients admitted to our comprehensive stroke 
center from January 2021 to December 2022 were included. Two IPIs 
from patients with and without code-stroke activation were built (Figure). 
Through visual evaluation of both IPIs were detected that code-stroke 
patients were more frequently admitted to the Stroke Unit, have shorter 
door-to-CT times and had increased mortality, probably in the context of 
more severe strokes.
Conclusions: Process mining is a new tool that allows a global evalua-
tion of health process through visual graphics. Real-time monitoring  
of relevant changes can be detected, allowing continuous improving 
strategies.
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Improved Post-Stroke Motor Recovery with 
Alternate Day Fasting in Mice
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Background and aims: Caloric restriction promotes neuroplasticity 
and post-neurological injury recovery. In mice, we tested the hypothesis 
that caloric restriction can act post-stroke to enhance training-associated 
motor recovery.
Methods: Mice were trained to perform a skilled prehension task. We 
then induced a photothrombotic stroke in the caudal forelimb area, after 
which we retrained animals on the prehension task after an 8-day delay. 
Mice underwent either ad libitum feeding or alternate day fasting begin-
ning 1-day after stroke and persisting for either 7 days or the entire post-
stroke training period until sacrifice.
Results: Prior studies showed that post-stroke recovery of prehension 
can occur if animals receive rehabilitative training during an early sensitive 
period but is incomplete if rehabilitative training is delayed. In contrast, 
we show complete recovery of prehension, despite a delay in rehabilita-
tive training, when mice underwent alternate day fasting beginning 1-day 
post-stroke and persisting for either the entire post-stroke training 
period (Figure A) or 7 days (Figure B). Recovery was independent of 
weight loss. Stroke volumes were similar across groups.
Conclusions: Poststroke caloric restriction led to recovery of motor 
function without a protective effect on stroke volume. Since prehension 
recovery improved even after ad libitum feeding was reinstituted, this 
suggests that the observed motor recovery was not merely a motiva-
tional response. These data add to the growing field that post-stroke 
caloric restriction can enhance recovery.
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Live effects of anodal and cathodal transcranial 
Direct Current Stimulation (tDCS) on glucose 
metabolism in a patient with chronic stroke: a 
FDG-PET study
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Background and aims: Transcranial Direct Current Stimulation (tDCS) 
is a non-invasive brain stimulation technique that applies a direct electrical 
current to the scalp to enhance or diminish neuronal excitability. Several 
studies have demonstrated its efficacy in improving motor and cognitive 
functions. We aimed to use Fluorine-18 fluorodeoxyglucose positron 
emission tomography (FDG-PET) to assess the live effect of tDCS on 
brain metabolism in a chronic hemorrhagic stroke patient.
Methods: We studied a patient with chronic right nucleo-capsular hem-
orrhagic stroke admitted to our Intensive Neurorehabilitation Care. The 
patient underwent the following protocol: baseline (T0) cerebral FDG-
PET; cerebral FDG-PET during anodal-tDCS on the primary motor cor-
tex of the affected hemishphere (T1); cerebral FDG-PET during 
cathodal-tDCS on the primary motor cortex of the unaffected hemi-
sphere (T2). PET images were analyzed via SPM8 software: each pro-
cessed image was compared with that of 19 healthy controls.

Fig. 1
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STEM CELL – BASED THERAPIES IN ISCHEMIC 
STROKE. SYSTEMATIC REVIEW AND META-
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Background and aims: Stem cells–based therapies are a promising 
approach in order to reduce functional disability after ischemic stroke. 
Previous studies have shown that this therapy is safe, without conclusive 
results in terms of efficacy. We aim to explore the potential benefit by 
systematic review and meta-analyses.
Methods: We performed a systematic review in Pubmed database. Only 
randomized clinical trials were included. We reported pooled data using 
Cohen d or OR and Hartung-Knapp adjustment for random-effects 
model. Heterogeneity was assessed by X2, I2 and Tau2 statistics. We 
assessed mRS 0-2; and NIHSS, Barthel Index (BI) and mortality, at three- 
and six-months follow-up.
Results: We identified nine studies. Regarding to NIHSS, we included four 
articles (80 experimental vs 78 control). There was no difference between 
groups (d=-0.39 [-1.89, 1.11; CI 95%]; p=0.47), with significative heteroge-
neity (I2=0.85; Tau2=0.71; p=0.001). Regarding to BI, we analyzed four 
studies (125 treated vs 123 control). No difference was detected (d=0.023 
[-0.38, 0.43; CI 95%]; p=0.87). About mRS, three studies were included 
(143 experimental vs 114 control), without significant difference (OR=0.13 
[-0.51, 0.77; CI 95%]; p=0.47). BI and mRS did not show heterogeneity 
(I2=0; Tau2=0; p=0.092 and I2=0; Tau2=0; p=0.75; respectively). Assessing 
mortality (206 experimental vs 220 control), there was no difference 
(OR=-0.51 [-1.34, 0.32; CI 95%]; p=0.18); without heterogeneity.
Conclusions: Our study reaffirmed the safety of cell-therapy. However, 
disability reduction was not demonstrated. These data have to be 

Results: Baseline FDG-PET documented a marked hypomethabolism  
of the hemorrhagic right nucleo-capsular lesion (p<0.01) (Fig.1); T1 
FDG-PET showed an increased brain metabolism of both stimulated hem-
isphere and non-stimulated hemisphere (p<0.01) (Fig.2); T2 FDG-PET 
documented a reduction of metabolism in the hemisphere ipsilateral to 
the inhibiting current applied by tDCS (p<0.01) (Fig.3).
Conclusions: To our knowledge this is the first FDG-PET study on live 
effects of tDCS in a stroke patient. The use of FDG-PET may unlock new 
insights on the effects of tDCS on brain metabolism. Further studies will 
further clarify the mechanisms of action in relation with the obtained func-
tional outcomes.

Fig. 2

Fig. 3
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Background and aims: Artificial intelligence (AI) techniques enables 
the segmentation of white matter hyperintensities automatically (WMH). 
However, in patients with ischaemic stroke, acute infarct degrades the 
performance of deep learning. We investigated 1) the performance of 
deep learning based automated WMH segmentation trained with large 
dataset of ischaemic stroke patients, and 2) whether deep learning model 
uncertainty suggests less accurate prediction cases that require manual 
correction.
Methods: 10,910 individuals with ischaemic stroke from 9 hospitals were 
included. We trained and validated the model using patients from three 
hospitals (n=4,228) and six hospitals (n=6,682). Five random weight ini-
tialisation trainings calculated uncertainty. We segmented medical pic-
tures using U-net and SE-unet. The evaluation matrix uses dice similarity 
coefficient (DSC). The entropy (>0.5) of 5 deep learning algorithm pre-
dictions indicated discordant voxels, defining the voxel-level uncertainty 
of prediction.
Results: In patients with small infarct, DSC of U-net and SE-unet were 
0.707 and 0.717, whereas in those with large infarct, corresponding values 
were 0.659 and 0.667, respectively. We found that DSC for WMH seg-
mentation reduced as uncertain voxel / predicted voxel ratio increased. 
Compared with group with ratio 0–0.2 (n=3,077; mean DSC=0.78), those 
with ratio 0.6–0.8 had significant low mean DSC (n=76; mean DSC=0.40; 
p<0.001; Figure).
Conclusions: A large infarct can hinder deep learning algorithm WMH 
segmentation. In patients with a high ratio of uncertain to anticipated 
voxels, deep learning WMH segmentation performance decreased. In 
automated WMH segmentation investigations, the uncertain voxel-to-
predicted ratio helps select cases for human correction.
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SAMPLE SIZE ESTIMATION METHODS 
FOR ORDINAL ANALYSES OF THE 
MODIFIED RANKIN SCALE: A SYSTEMATIC 
INVESTIGATION, RECOMMENDATIONS, AND 
ONLINE AND DOWNLOADABLE TOOL FOR 
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2Australian Stroke Alliance, Melbourne Brain Centre, Royal Melbourne 
Hospital, Melbourne, Australia, 3Royal Melbourne Hospital, Department of 

interpreted cautiously due to missing data. Besides, they could be influ-
enced by cell issues or lesion volume.
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An interactive and automated tool for the 
Modified Rankin Scale assessment – iRankin
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Carlos Rodriguez5, Rafael Gomes5, Julia Malheiros5,  
Gabriel Abreu5, Gisele Sampaio1
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Preto, Neurology, Ribeirao Preto, Brazil, 4Rede Sarah de Hospitais de 
Reabilitação, Neurology, Brasilia, Brazil, 5University Center São Camilo, 
Medicine, Sao Paulo, Brazil

Background and aims: The Modified Rankin Scale (mRS) is a widely 
adopted scale for assessing disability in neurological patients. It has been 
adopted as a primary outcome of most recent clinical trials in Vascular 
Neurology. Designed to be used by either medical or paramedic staff, the 
congruency of this scale could be more consistent, which may lead to 
severe mistakes in assessing accurate healthcare-quality indicators and 
research results. We aimed to describe and validate an interactive and 
automated tool for evaluating the mRS among healthcare providers.
Methods: A panel of five board-certified and mRS-trained vascular neurolo-
gists designed the automated algorithm based on current literature. Two 
internationally recognized neurologists were consulted to test the algorithm. 
The panel wrote five vignettes, and five real cases were recorded for the vali-
dation step. We invited the neurological staff from six stroke centers to 
answer a digital form. The participants were automatically randomized into 
two groups (1:1 proportion, control x iRankin users). Then, the participants 
were randomly allocated in pairs regarding the congruency analysis.
Results: A total of 59 professionals answered the form. The weighted-
Kappa for the iRankin group and control was 0.7(0.44-0.95) x 0.63(0.38-
0.88) (General Neurologists), 0.85(0.73-0.97) x 0.55(0.16-0.95) (Neuro logy 
Residents), 0.87(0.72-1) x 0.82(0.66-0.98) (Vascular Neurologists), 
0.76(0.55-0.97) x 0.30(0.07-0.67) (Nurses), 0.85(0.7-1) x 0.68(0.45-0.9) 
(Occupational Therapists) and 0.75(0.56-0.94) x 0.59(0.18-1) (Physical 
Therapists), respectively.
Conclusions: Adopting our algorithm led to a substantial (ƙ⩾0.61) or 
near-perfect agreement (ƙ⩾0.81) in all analyzed professional categories. 
This user-friendly, accurate and free algorithm is available at www.irankin-
scale.com.
Disclosure of interest: No

TECHNOLOGY INNOVATIONS: 
ROBOTS, VIRTUAL REALITY, ARTIFICIAL 
INTELLIGENCE AND MORE

934

AUTOMATED SEGMENTATION OF WHITE 
MATTER HYPERINTENSITY IN PATIENTS 
WITH ACUTE INFARCT: WHAT CASES 
REQUIRE HUMAN CORRECTION

Wisun Ryu*1, Jong-Hyeok Park1, Dong-Eog Kim2
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Conclusions: Healthcare professionals’ attitude towards the usability of 
the application was positive. It is important that the content and use of 
the application is coherent with the aim of the program and it can be 
integrated clinical practice and avoid misuse of the application. Therefore, 
involvement of rehabilitation specialists in the process of the develop-
ment and research process is very important.
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PATIENT EXPERIENCE FROM USING 
WEARABLE ACCELEROMETERS FOR  
STROKE DETECTION IN THE STROKE  
ALARM PRO 1 STUDY

Teresa Ullberg*1, Magnus Esbjörnsson2

1Lund University, Dept. of neurology, Lund, Sweden, 2Lund University, Dept of 
neurology, Lund, Sweden

Background and aims: Rapid identification and treatment of acute 
stroke is of utmost importance. We explored patient experience from 
using a wearable stroke detection system in the community.
Methods: Consecutive patients with acute ischemic stroke or TIA at 
Skåne University Hospital during a 10-week period were included in the 
STROKE ALARM PRO 1 study <14 days after their index event. The 
study aimed to explore feasibility including user experience from 30 days’ 
system use.
STROKE ALARM consists of paired arm bracelets with accelerometers 
detecting sudden imbalances in arm movements indicative of stroke and 
triggering notifications by SMS to predefined emergency contacts. Patients 
were followed up by telephone interview.
Results: Of 30 included patients, 28 completed 30-day follow-up. Median 
age was 68 and 37.6% were female. None had a new ischemic event. 
Overall, 64.2% were positive/very positive to using the device, 25% were 
neutral, 10.7% were negative. Seventeen patients (61%) reported an 
increased sense of security and control, while four patients specifically 
reported an increased sense of security for their next of kin.
On the negative side, 15/28 (53.6%) reported that false alarms at times 
led to increased anxiety, stress or disturbed sleep. Five patients specifi-
cally reported increased stress for next of kin when false alarms were 
sent. A minority reported battery issues (n=4), or discomfort from the 
bracelets (n=4).
Conclusions: Most patients were positive to wearing the STROKE 
ALARM detection system, often leading to an increased sense of security. 
False alarms were frequent and sometimes perceived as negative and 
stressful.
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Stent-Retriever With Novel Double-Fusiform Cell 
Technology Improves Efficacy of Thrombectomy

Shashvat Desai*1, Naoki Kaneko2, Kunakorn Atchaneeyasakul3, 
Jason Chen4, Jaydevsinh Dolia5, Ashutosh Jadhav6,  
Satoshi Tateshima2
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Medicine and Neurology, Melbourne, Australia, 4Royal Melbourne 
Hospital, Australian Stroke Alliance, Melbourne Brain Centre, Melbourne, 
Australia, 5GHU Paris Psychiatrie et Neurosciences, Department of 
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Background and aims: Several methods for sample size estimation of 
studies with outcomes across the full ordinal mRS are proposed in the 
literature. No systematic comparison of accuracy, agreement, and sensi-
tivity to small changes in hypothesised effect sizes for these methods is 
available. Our aim is to conduct such a systematic comparative analysis 
and to introduce a comprehensive freely available online tool to facilitate 
appropriate power analyses for ordinal outcomes.
Methods: We used numerical experiments utilizing combinations of pre-
viously published control data from acute and recovery stroke trials and 
hypothetical treatment effects to systematically validate and compare the 
accuracy and sensitivity of published ordinal power formulas methods. 
We also developed an online and downloadable app facilitating sample 
size calculation for, and ordinal analysis of, mRS data.
Results: Tang’s Wilcoxon-Mann-Whitney power formula exhibited the 
highest accuracy. All analysis methods demonstrated almost identical 
empirical power for a given sample size. All power methods exhibited 
sensitivity to small changes in hypothesised effect size. The developed 
tool supports analytical and visualisation requirements for all investigated 
methods for power and statistical analyses of ordinal mRS outcomes.
Conclusions: Stroke researchers should use Tang’s power formula for 
sample size estimation when designing studies with outcomes measured 
on the full or partially collapsed mRS scale as well as other ordinal scales, 
even if they intend to use other ordinal methods for their primary out-
come analysis. Conducting sensitivity analyses of the effect size assump-
tions are essential for appropriate sample size estimation. Our developed 
tool supports and facilitates both recommendations.
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Use of the digital assistant “Vigo” at home 
environment for stroke recovery: focus group 
discussion with rehabilitation specialists

Guna Berzina*1, Klinta Epalte1, Aleksandrs Grjadovojs1

1Riga Stradiņš University, Department of Rehabilitation, Riga, Latvia

Background and aims: Tablet-based therapeutic programs present an 
alternative way to access rehabilitation services and show a new paradigm 
for providing therapeutic interventions following stroke. It is important to 
explore opinion of professionals working in neurorehabilitation, in order 
to integrate the tool into clinical practice. The aim of this study is to 
identify the requirements for a tablet-based home program for stroke 
recovery from a specialist working in stroke rehabilitation perspective.
Methods: A qualitative exploratory study using focus group interviews 
was conducted to explore specialists’ attitudes, experience and expecta-
tions about the use of the digital assistant “Vigo” as home-based rehabili-
tation program for stroke recovery in domains of application’s functionality, 
compliance, usability and content.
Results: Seventeen professionals agreed to participate in the study. In 
total four themes were identified: 1) clinician’s views on using Vigo as a 
home-based rehabilitation system; 2) patient related circumstances facili-
tating and limiting the use of Vigo; 3) Vigo application functionality and its 
use process (program creation, individual use, remote support; 4) com-
plementary and alternative Vigo use perspectives. Last three themes were 
divided totally in 10 subthemes and two subthemes had two sub-sub-
themes each.
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EFFECT OF FEDERATED LEARNING ON POST-
HOC EXPLAINABILITY OF STROKE OUTCOME 
PREDICTION MODELS
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Department of Holistic Systems, Oslo, Norway, 4Berlin Institute of Health 
(BIH), Charité UniversitätsmedizinBerlin, QUEST Centre for Responsible 
Research, Berlin, Germany, 5Erasmus MC, University Medical Center 
Rotterdam, Department of Radiology & Nuclear Medicine, Rotterdam, 
Netherlands, 6Amsterdam University Medical Centers, Department of 
Radiology and Nuclear Medicine, Amsterdam, Netherlands

Background and aims: The accelerating application of AI in healthcare 
triggered growing efforts in evaluating solutions by a multitude of meas-
ures beyond prediction performance such as privacy or explainability. Even 
though many technical advancements have been proposed in recent years 
for these concerns, the effect on their interplay is insufficiently studied.
In the current work we analyzed if Federated Learning (FL) – a popular 
privacy-preserving technique for training multi-center models – influences 
explainability of models.
Methods: We used clinical information of ischemic stroke patients 
(n=370) from the MRCLEAN study and simulated a FL scenario by sepa-
rating data from the six largest participating centers. Neural Network 
models were trained to predict dichotomized mRS (favourable <= 2). We 
compared feature importance rankings between classical training with all 
data, federated training and further fine-tuning a federated model on each 
centers’ data separately.
Results: The federated setting yielded slightly lower performance of 0.73 
AUC on the test set compared to the 0.77 AUC of classical training. The 
three highest ranking variables in classical training were “NIHSS”, “age” 
and “intra-arterial treatment”. In the federated setting, “hypertension” 
took over “age” and “intra-arterial treatment” dropped to last. When 
fine-tuning the federated model, “hypertension”, “hypercholesterolemia” 
and “gender” became more prominent while “age” and “intra-arterial/
thrombolysis treatment” dropped significantly.
Conclusions: Our analysis and results suggest that FL can benefit privacy 
while retaining performance, however it might lead to learning different 
contributions of variables. Thus, we caution for close assessment of explain-
ability of FL models and encourage further research in this direction.
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Accuracy of Smartwatches to Detect Atrial 
Fibrillation by Heart Rate Monitoring and 
Irregular Rhythm Notification in Stroke Patients
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José Álvarez-Sabin4, Laura Duran3, Alba Santos3,  

United States, 3Gravity Medical Technology, Research and Development, 
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Background and aims: First pass effect (FPE), complete recanalization 
after a single thrombectomy attempt (single pass), leads to superior out-
comes and is the procedural objective of mechanical thrombectomy. 
Currently available devices achieve FPE in <50% of patients. Gravity 
stent-retriever incorporates novel double-fusiform cell technology 
(higher pressure per strut for better clot engagement and spatially varia-
ble radial force for flexibility and kink-resistance; Figure1). We aim to 
evaluate the efficacy of Gravity stent-retriever and compare it with exist-
ing stent-retrievers.
Methods: We used a moderately tortuous in-vitro ischemic stroke 
bench model (Mentice) and placed soft and hard synthetic clots 
(Biomodex) in the proximal M1 segment of the middle cerebral artery 
(MCA). We assessed the rates for FPE and final complete recanalization 
(FCR; after 3 passes) of Gravity (4x42mm, Gravity Medical Technology) 
and compared it with Solitaire X (4x40mm, Medtronic).
Results: For soft clot, rates of FPE (60% vs. 50%, p=0.40) were numeri-
cally higher and FCR (90% vs 90%, p=1) were comparable. For hard clot, 
rates of FPE (20% vs 0%, p=0.47) and FCR (40% vs 0%, p=0.08) were 
numerically higher. Median passes required to achieve complete recanali-
zation were numerically lower for soft clots (1.4 ±0.5 vs 1.7±0.8, 
p=0.17). There were no FCR with Solitaire X in the hard clot group.
(Table1)
Conclusions: Gravity stent-retriever, characterized by double-fusiform 
cell technology, has the potential for superior efficacy with soft and hard 
clots.
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Deep learning for macroscopic analysis of 
retrieved thrombi: an answer from artificial 
intelligence to diagnostic workup
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Lluis Morales Caba1, Gerardo Fortea1, Victor Vázquez-Añón3, 
Fernando Aparici3, Jose Ignacio Tembl1, José Vicente  
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1Hospital Universitario y Politécnico La Fe, Stroke Unit. Neurology, Valencia, 
Spain, 2Insitituto de Investigación Sanitaria La Fe, Unidad mixta de 
investigación cerebrovascular, Valencia, Spain, 3Hospital Universitario y 
Politécnico La Fe, Neurointerventional radiology, Valencia, Spain, 4Universidad 
Politécnica de Valencia, Instituto de Aplicaciones de las Tecnologías de la 
Información y de las Comunicaciones Avanzadas., Valencia, Spain, 5Hospital 
Universitario y Politécnico La Fe, Unidad mixta de investigación 
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Background and aims: Ischemic stroke represents 85% of all types of 
stroke. Up to 30% of them are classified as cryptogenic stroke despite an 
extensive assessment. Macroscopic characterization of the retrieved 
thrombi after mechanical thrombectomy would allow establishing associ-
ations to gain a useful diagnostic tool in determining the etiology of large 
vessel occlusion strokes. The aim of this study is to analyze pictures of 
fresh clots by advanced digital imaging and deep learning techniques to 
classify the samples as atheromatous or cardiac sources.
Methods: For this study we analyzed 86 color pictures (640 x 480 pixels) 
previously classified as atheromatous (24), cardiac (52) and cryptogenic (20). 
These pictures were divided into three data sets for training, validation and 
test of the machine learning model. The analysis was made in two-stage 
process: segmentation and classification. On the segmentation stage a neural 
network type UNET2D was developed to delete picture background. On 
classification stage a convolutional network was employed to classify seg-
mented pictures into two categories: atheromatous and cardiac sources.
Results: The segmentation network showed a success rate of 98%. 
Classification network obtained an accuracy rate of 79% (100% for clots 
of cardiac source, and 71% for those of atheromatous origin).
Conclusions: This exploratory study suggests that using artificial intelli-
gence techniques is possible to classify clots by its macroscopic appear-
ance and therefore to gain a possible diagnostic tool to eventually reduce 
the number of cryptogenic strokes.
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PREDICTING PROGNOSIS OF ACUTE 
ISCHEMIC STROKE THROUGH ARTIFICIAL 
INTELLIGENCE: A NOVEL APPROACH BASED 
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Background and aims: Commercially available smartwatches can be a 
helpful tool in screening atrial fibrillation (AF). However, validation studies 
in stroke patients remain scarce. We aim to assess the validity of heart 
rate (HR) data from smartwatches with simultaneous recordings from 
telemetry monitoring (TLM), included the performance of irregular 
rhythm (IR) notification function.
Methods: A cross-sectional study was carried out by collecting resting 
HR measurements (every 5-minute) using two smartwatches (SW1/SW2) 
along with TLM in hospitalized stroke patients. Concordance class cor-
relation (CCC; CCC>0.8 acceptable correlation) and Bland-Altman 
analyses were calculated to assess agreement between devices versus 
TLM. Accuracy was assessed using mean absolute percent error (MAPE; 
MAPE<10% acceptable accuracy). IR notification (SW1) performance 
was compared with automated AF detection TLM to screen AF. Factors 
improving monitoring performance were evaluated.
Results: A total of 526 individual pairs of measurements were obtained 
from 70 stroke patients aged 79.4 years (SD±10.2), 63% females, BMI 
26.9 (SD±5.8), and NIHSS 10 (IQR 3-20). Both devices provided low 
accuracy and weak agreement compared to TLM recording regarding HR 
measurements during AF episode and HR >100 bpm at rest (Table 1). For 
IR notification, SW1 achieved good performance versus TLM with sensi-
tivity of 34% and specificity of 100%. Monitoring performance does not 
differ by age, gender, BMI, NIHSS score, or HR >100 bpm.
Conclusions: Smartwatch irregular rhythm notification function over 
resting HR measurement was acceptable to guide decisions about AF 
screening in stroke patients.
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MRI BASED OUTCOME PREDICTION WITH 
DEEP LEARNING IN ISCHEMIC STROKE - 
CLOSING IN ON THE PREDICTIVE POWER OF 
CLINICAL VARIABLES
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Ivana Galinovic2, Jochen B. Fiebach2, Jan Sobesky3,  
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Berlin, Berlin, Germany, 3Johanna-Etienne-Hospital, Department of Neurology, 
Neuss, Germany, 4Berlin Institute of Health (BIH), Charité 
UniversitätsmedizinBerlin, QUEST Centre for Responsible Research, Berlin, 
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Background and aims: The clinical workflow in ischemic stroke is 
mainly driven by image interpretation. However, previous research in 
imaging-based stroke decision support remained limited to automation of 
established biomarkers (e.g. ASPECTS) or lesion delineation; no major 
success has been achieved in predicting outcomes.
The current work aimed at bridging this gap and exploring the potential 
of outcome prediction using exclusively MRI data.
Methods: We analysed 417 patients from the 1000Plus study with 
available baseline DWI and FLAIR imaging and confirmed supratentorial 
ischemic stroke confirmed on DWI. The 3D images were co-registered 
and mutually fed to the DL networks. We applied a CapsuleNetwork - 
known to capture locality information -, a standard Convolutional 
Neural Network (CNN) and an embedding approach to combine the 
best of both worlds. All image models were benchmarked against a 
Neural Network (NN) using age (mean=68.7), sex (female=165), 
thrombolysis (n=85), pre-stroke care (mode=0), NIHSS (median=2), 
hypercholesterolemia(n=249), diabetes(n=103), hypertension(n=339), 
previous stroke (n=111), atrial fibrillation (n=112), time-to-MRI 
(mean=675.1min). Networks were trained to predict dichotomized 90 
days mRS (favourable <= 2, n=305).
Results: The clinical model achieved an average test AUC of 0.774 com-
pared to an AUC of 0.778 and 0.764 for the CNN and CapsuleNetwork 
respectively. The ensemble approach had the highest AUC with 0.784.
Conclusions: We hereby showed promising results of DL networks, that 
matched the predictive performance of clinical variables solely from image 
data. Our approach can provide complementary information when clinical 
data is not available and feeds research of novel imaging markers of out-
come. This is a crucial step towards personalized decision support.
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Background and aims: Prognosis assessment in acute ischemic stroke 
patients is challenging. Our aim is to investigate the efficacy of machine 
learning methods to reliably predict the clinical severity at discharge from 
hospital at the moment of patients admission into the emergency 
department.
Methods: We tested different artificial intelligence (AI) approaches 
(XGBoost, random forest, and support vector machine regressors) in 715 
patients randomly divided into a training cohort (537) and a testing 
cohort (178). We tested the ability of AI to predict the variation of 
NIHSS at discharge compared to NIHSS at admission. We accepted a dif-
ference of ⩽3 points between the predicted and the observed NIHSS 
variation when the initial NIHSS score was<5 and a difference of ⩽4 
points when the initial NIHSS was ⩾ 5. For each model, we evaluated the 
prediction accuracy through the number of patients correctly predicted. 
Moreover, we calculated the median absolute error and mean absolute 
error of the regression.
Results: XGBoost emerged as the best machine learning model with an 
accuracy of 0.61, mean absolute error of 4.35 and median absolute error 
of 3.0 in the testing cohort (Figure 1). The results show that NIHSS at 
admission, evidence of ischemic lesion in the first CT scan, age and M1 
occlusion are the most significant predictors of the NIHSS variation 
(Figure 2).
Conclusions: In conclusion, the XGBoost regression model applied at 
the moment of patients admission shows promising results in predicting 
NIHSS variation at discharge.

Fig 2. SHAP diagram.

Fig 1. Absolute error distribution.
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Background and aims: PACIFIC-AF (NCT04218266) phase 2b RCT 
compared the safety of asundexian (oral FXIa inhibitor) with apixaban in 
individuals with AF. We investigated whether an electronic health record 
(EHR)-based apixaban external control arm (ECA) approach could accu-
rately replicate the occurrence of outcomes of International Society on 
Thrombosis and Haemostasis (ISTH) major and/or clinically relevant non-
major (CRNM) bleeding observed in PACIFIC-AF and project outcome 
rates beyond trial duration.
Methods: A cohort of 176,152 patients satisfying PACIFIC-AF eligibility 
criteria was identified within the US Optum® de-identified Electronic 
Health Record dataset (2013-2019). Upon PACIFIC-AF completion, 250 
patients receiving 5mg or 2.5mg of apixaban twice daily were included. 
Eligible EHR cohort patients (constituting apixaban ECA) were matched 
1:1 to PACIFIC-AF apixaban patients by propensity score (PS). An abso-
lute standardized difference (ASD) <0.10 for all PS model covariates was 
considered representative of adequate balance. Number of clinical out-
come events were assessed at 12 weeks (a priori outcome assessment 
timepoint in PACIFIC-AF).
Results: Following matching, the apixaban ECA and PACIFIC-AF apixa-
ban control arm were similar (ASD <0.10) for all 102 covariates included 
in the PS model. Over 12 weeks, 8 apixaban ECA patients experienced 
the primary composite outcome (1 ISTH major, 7 CRNM bleeding) com-
pared with 6 patients in the PACIFIC-AF apixaban control arm (0 ISTH 
major, 6 CRNM bleeding).
Conclusions: An apixaban ECA derived using real-world data identified 
bleeding rates that were consistent with those observed in the 
PACIFIC-AF apixaban control arm.
Acknowledgements: Editorial support provided by Oxford 
PharmaGenesis Ltd, funded by Bayer AG.
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Accurate and Fully Automatic Occlusion 
Detection using Multiphase CT Angiography 
Perfusion

Luis Alberto Souto Maior Neto1, Rotem Golan1,  
Najratun Pinky1, Muhammad Sadiq Usman1, Chris Duszynski*1, 
Bijoy Menon2

1Circle Cardiovascular Imaging Inc, Neuro, Calgary, Canada, 2University of 
Calgary, Department of Radiology, Calgary, Canada

Background and aims: Computed Tomography Angiography (CTA) is 
standard care in patients with acute stroke and is used to detect throm-
bus location and assess collaterals. CT Perfusion allows clinicians to addi-
tionally assess extent and severity of ischemia. In this work, we evaluate 
StrokeSENS Multiphase CT Angiography Perfusion (mCTAp), a technique 
that enables perfusion imaging with addition of two low-dose scans to the 
standard CTA workflow, in its ability to detect occlusion.
Methods: We included 148 subjects with baseline Non-contrast CT and 
mCTA, including 86 large-vessel-occlusion (LVO-MCA=59; LVO-ICA=24; 
LVO-PCA=3), 40 medium-vessel-occlusion (MeVO-MCA=33; MeVO-
PCA=4; MeVO-ACA=3) and 22 no-occlusion cases. StrokeSENS mCTAp 
relative delay (rDelay) maps were generated, containing lesion masks at 4 
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Automatic tortuosity assessment of extracranial 
vascular anatomy and impact on mechanical 
thrombectomy

Pere Canals Canals*1, Jia Hui LI1, Simone Balocco2,  
Oliver Diaz2, Alvaro García-Tornel Garcia-Camba3,  
Alejandro Tomasello4, Marc Ribo3

1Vall d’Hebron Institute of Research (VHIR), Stroke Research, Barcelona, 
Spain, 2Universitat de Barcelona, Mathematics and Computer Science, 
Barcelona, Spain, 3Vall d’Hebron University Hospital, Neurologia, Barcelona, 
Spain, 4Vall d’Hebron University Hospital, Radiology, Barcelona, Spain

Background and aims: Accurate assessment of vascular tortuosity 
could yield crucial information for endovascular treatment in stroke 
ahead of intervention. We developed and validated an automatic feature 
extraction method, and we use it here to study the relationship between 
tortuosity and procedural variables linked to difficult interventions.
Methods: An automatic software integrating segmentation, centerline 
extraction and vessel labelling was used to extract features directly from 
computed tomography angiograms (CTA) of stroke patients undergoing 
transfemoral endovascular treatment. Tortuosity index (TI) of the ipsilat-
eral extracranial carotid artery (CA), TI of the proximal 5cm of the CA, 
bovine aortic arch and aortic arch type (AAT) were used as tortuosity 
features. Patients were binarized according to five procedural variables: 
time to first angiography, time to first pass, time to recanalization, final 
mTICI and FPE.
Results: 466 patients (51% female, 74.8±12.9yr) with anterior circula-
tion large vessel occlusion were included in this study. Patients with a 
time to first angiography >17min (fourth quartile) displayed higher CA TI 
(p<0.001) than those <=17min (IQR: 0.29[0.23-0.36] vs 0.24[0.20-
0.30]), a result which held for M1 and M2 occlusions, but not for ICA. For 
patients with M2 occlusions, AAT of class III was associated to longer 
time to first pass and time to revascularization (p<0.05, 42[21-75]min vs 
25[18-45]min).
Conclusions: An automated software was successfully used to charac-
terize anatomical vascular features from CTA. For distal M2 occlusions, 
unfavorable AAT resulted in longer procedural times. This information 
could potentially be used to improve endovascular treatment in stroke.
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Novel biomarker for assessing biological age of 
ischemic stroke lesion on unenhanced CT

Adam Marcus*1,2, Liang Chen1, Daniel Rueckert1,3, Paul Bentley2

1Imperial College London, Department of Computing, London, United 
Kingdom, 2Imperial College London, Department of Medicine, London, United 
Kingdom, 3Technische Universität München, Faculty of Medicine and 
Informatics, München, Germany

Background and aims: Biomarkers of ischemic stroke lesion pro-
gression guide selection of acute therapies. Extracting this information 
from unenhanced computerised tomography (UECT) offers conveni-
ence and speed compared to CT perfusion or MRI. The current 
method for assessing acute ischemic lesion age from UECT involves 
measuring relative intensity (“net water uptake”). Here, we determined 
an optimal UECT imaging biomarker for assessing lesion age, utilising a 
deep-learning approach, trained upon chronometric time from symp-
tom onset.
Methods: A training set of 783 acute/subacute ischemic lesions on 
UECT were used to develop imaging Convolutional Neural Network 
(CNN) models for: i) automated ischemic lesion segmentation; and ii) 
estimating Onset Time to Scan (OTS). An independent validation set of 
2000 lesions was used to determine accuracy of CNN models for: i) 
lesion segmentation versus experts; ii) OTS estimation; iii) ischemic 
penumbra/core volume ratio; and iv) infarct growth over 24 hours. Tests 
(ii) – (iv) were compared with Relative Intensity (RI) models.
Results: Automated lesion segmentation was judged appropriate by 
experts in 91% of cases. Automated lesion volume correlations with 
expert consensus was R2=0.78, and 0.91, for acute and subacute 
lesions. Prediction of OTS using CNN, and RI models were R2=0.59 
and 0.31 respectively. Correlations of penumbra/core ratio with CNN-
estimated OTS, RI, and actual OTS, were: R2=0.37, 0.20, and 0.11; and 
for ischemic lesion growth versus the 3 models were: R2=0.28, 0.13, 
0.10, respectively.
Conclusions: A UECT deep-learning model of ischemic stroke lesion 
biological age significantly outperforms models based upon relative inten-
sity, or chronometric age.
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CASE REPORTS

234

Basilar artery re-occlusion (RE-BAO): 
combination treatment of mechanical 
thrombectomy (MT), bridging and intra-arterial 
thrombolysis (TPA)

Mislav Budisic*1, Vladimir Kalousek1,2, Marina Roje Bedekovic1, 
Lidija Dezmalj Grbelja1, Marijana Bosnar Puretic1,  
Sara Drnasin1, Josip Sekovanic1, Arijana Lovrencic-Huzjan1

1Sisters of Charity Hospital, Neurology, ICU, Zagreb, Croatia, 2University 
hospital “Sestre Milosrdnice”, Neurology, ICU, Zagreb, Croatia

Background and aims: BAO is the most devastating stroke localiza-
tion, with only recently proved effectiveness of MT as treatment 
(ATTENTION trial).
Methods: We present 52 year old male patient with acute BAO (skew-
deviation, right hemiparesis, comatose) and ostial stenosis with 

hypoperfusion severity levels (rDelay>170%; >220%; >270%; >320%). 
Subject was deemed occlusion positive when hemispherical lesion volume 
difference was above a certain threshold. ROC curves were produced by 
varying this threshold. We produced 4 ROC curves, one for each of the 4 
mCTAp rDelay hypoperfusion levels and reported the respective area-
under-the-curve (AUC) performance. Optimal threshold was operation-
alized (OP) using Youden index, and sensitivity (Sen) and specificity (Spe) 
at the OP were reported
Results: Occlusion detection AUC was highest at rDelay>220%, with 
AUC=93%. At the OP, Spe=95% (95%CI:[78%, 99%]),Sen=83% 
(95%CI:[76%, 89%]). Table 1 shows true and false-positives and negatives 
for occlusion detection at the OP. Figure 1 shows example mCTAp rDelay 
maps, and Figure 2 shows the 4 produced ROC curves.
Conclusions: StrokeSENS Multiphase CT Angiography Perfusion 
Occlusion Detection has been shown to accurately detect occlusion 
based on its downstream perfusion effect.

Disclosure of interest: Yes
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distal dissection of left vertebral artery (VA). Intravenous TPA was given 
followed by MT with residual both superior cerebellar arteries (SCA) 
occlusion. Procedurally, after exclusion of brain hemorrhage on cone-
beam MSCT, we applied 8 ml of intra-arterial TPA as rescue therapy with 
initial SCA recanalization. Patient had complete neurological recovery 
with a small mesencephalic and occipital ischemia and occlusion of left 
SCA on MRI. Next day patient suffered RE-BAO stroke with NIHSS 18. 
Again, bridging TPA was applied and referred to angiosuite to second MT 
with residual TICI 3 score. MT was both times performed atypically 
through external carotid artery and anastomosis via occipital and VA. 
Ultrasound examinations revealed ostial stenosis of left VA with gradual 
regression of distal dissection. Initially antithrombotic was given, however 
due to RE-BAO, anticoagulation was introduced (low-molecular heparin 
and dabigatran after 7 days for 3 months).
Results: patient had complete recovery.
Conclusions: As to our knowledge, this is the first case of RE-BAO 
treated with combination of bridging intravenous and rescue intra-arterial 
TPA and MT. Such approach recently showed promising results in anterior 
circulation (CHOICE trial) and our case support the effectiveness of this 
treatment also in posterior circulation.
Disclosure of interest: No
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Calcified cerebral emboli as an unusual stroke 
mechanism with a hard challenging treatment: 
our 5-case series and review of the literature

MARÍA GARCÍA GARCÍA*1, Carlos Piquero Fernández1,  
Belén Salvador Saenz1, Clara Romero Plaza1, María Díaz  
del Valle1, Ana Belén Pinel González1, Carolina Laura  
Saenz Lafourcade1, Alejandro Méndez Burgos1, Maria  
Teresa Corbalán Sevilla2, Eduardo Escolar Escamilla1,  
Rodrigo Terrero Carpio1, Guillermo Martín Ávila1

1Getafe University Hospital, Neurology, Getafe, Spain, 2Getafe University 
Hospital, Radiology, Getafe, Spain

Background and aims: Calcified cerebral emboli (CCE) is a rare (but 
probably underdiagnosed) cause of acute ischemic stroke, mostly affecting 
the anterior circulation. It can be spontaneous or iatrogenic, but many 
times the cause remains undefined. Because of the embolus composition, 
treatment is associated with poor functional outcomes.
We present a 5-case series and review the available literature on this 
subject.
Methods: In the second half of 2022 we gathered 5 CCE cases at our 
hospital. We retrospectively collected personal history, NIHSS score at 
admission and at discharge, CCE location, etiology, treatment and func-
tional outcome at 3 months measured with the modified Rankin Scale 
(mRS).
Results: Of our 5 patients, 3 were women and 2 men. They all had a 
baseline mRS of 0-1. The emboli were located at the middle cerebral 
artery (MCA) territory in all cases but one in posterior circulation. The 
etiology was spontaneous atherothrombotic in everyone except one 
related to a medical procedure. They all received intravenous fibrinoly-
sis, and mechanical thrombectomy (MT) was performed in 2 patients. 
The 2 patients treated with MT maintained excellent functional out-
come (3-month mRS 0-1). Recurrence was observed in 2 cases in the 3 
months following the event (none of them received prior endovascular 
treatment).
Conclusions: CCE is not as uncommon ischemic stroke etiology as is 
thought, and it can be diagnosed with an initial CT of the brain. Early 
detection is important because of its treatment implications, although 
there is scarce literature available related to a standardized treatment.
Disclosure of interest: No
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Cerebral small vessel disease linked  
to heterozygous pathogenic variant in  
HTRA1 gene - a case report

Susanna Roine*1, Maria Haanpää2, Jari Karhu3, Minna Toivonen4

1Turku University Hospital, Neurocenter, Department of Cerebrovascular 
Diseases, Turku, Finland, 2Turku University Hospital, Department of 
Genomics, Turku, Finland, 3Turku University Hospital, Department of 
Radiology, Turku, Finland, 4Turku University Hospital, Department of Medical 
Genetics, Genomics, Laboratory Division, Turku, Finland

Background and aims: Heterozygous pathogenic variants in HTRA1 
gene cause autosomal dominant arteriopathy with leukoencephalopathy 
and lacunar infarcts, a rare monogenic cerebral small vessel disease (SVD). 
It is characterized by clinical strokes, cognitive impairment, psychiatric 
features and headache. The clinical picture resembles CADASIL, but the 
onset is later than in CADASIL, caused by Notch3 pathogenic variants. 
Most common MRI findings are white matter hyperintensities, subcortical 
lacunar infarcts, microbleeds and enlarged perivascular spaces.
Methods: We report a 53-year-old Finnish female patient with cerebral 
small vessel disease carrying heterozygous pathogenic variant in HTRA1.
Results: The patient has hypercholesterolemia and slightly elevated 
blood pressure as vascular risk factors. She suffered from migraine-like 
headaches without aura for seven years before diagnosis. She had no epi-
sodes of stroke, but MRI revealed moderate subcortical T2 white matter 
hyperintensities, lacunar infarcts periventricularly and bilaterally in thala-
mus and pons as well as dilated perivascular spaces. She also has devel-
oped memory disturbances, depression and cognitive decline. Her 
mother has had multiple clinical strokes, depression, epilepsy, balance 
disturbance, headache and bilateral subcortical infarcts and white matter 
hyperintensities in MRI in her sixties.
Gene panel testing, including HTRA1 and NOTCH3 genes was performed, 
and it revealed a previously reported heterozygous pathogenic variant 
c.958G>A, p.(Asp320Asn) in HTRA1 gene.
Conclusions: For patients presenting with familial small vessel disease, 
negative for Notch3 gene testing, the HTRA1 gene testing should be con-
sidered. HTRA1 is unrecognized cause of autosomal dominant SVD.
Disclosure of interest: No
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POTENTIAL ROLE OF SEQUENTIAL 
VESSEL WALL MAGNETIC RESONANCE 
IMAGING IN MONITORING RESPONSE TO 
ANTITHROMBOTIC THERAPY IN STROKE 
DUE TO INTRACRANIAL ATHEROSCLEROTIC 
DISEASE: A CASE REPORT

Beatrice Del Bello*1,2, Federico Mazzacane1,2, Elisa Rognone3, 
Federica Ferrari1,2, Alessandra Persico2, Maria Giovanna Cuzzoni2, 
Anna Pichiecchio1,3, Anna Cavallini2
1University of Pavia, Department of Brain and Behavioural Sciences, Pavia, 
Italy, 2IRCCS Mondino Foundation, Department of Cerebrovascular Disease/
Stroke Unit, Pavia, Italy, 3IRCCS Mondino Foundation, Department of 
Neuroradiology, Pavia, Italy

Background and aims: Current guidelines on secondary prevention  
of stroke due to intracranial atherosclerotic disease (ICAD) suggest  
dual antiplatelet therapy (DAPT) for 90 days, but the optimal duration is 
still unclear. Vessel wall MRI (VWMRI) details the characteristics of 
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cases; PET-FDG imaging further corroborated vertebral artery involve-
ment in 2 of the 4 cases. Histological evidence via a temporal artery 
biopsy was utlised in 1 case.
All patients were started on corticosteroid therapy alongside antiplatelet 
therapy for initial treatment. N =2 required administration of DMARDs 
including methotrexate; N=1 required tocilizumab for refractory GCA 
treatment. Functional outcomes were variant amongst patients: N = 2 
were deemed functionally at baseline, N=1 underwent a PEG insertion 
and transferred to the neurorehabilitation centres for mobility rehab, 
N=1 underwent a PEG insertion and required 24 hour care needs.
Conclusions: Literature highlights that cerebral ischaemic events are the 
leading cause of a mortality within patients with GCA. Whilst rare as an 
aetiological cause for stroke, it should not be under appreciated. Clinical 
suspicion alongside diagnostics and radiographic imaging should be used 
for effective diagnosis and administration of appropriate treatment.
Disclosure of interest: No
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Endovascular Treatment of a Basilar Apex 
Aneurysm in a Patient with Bilateral Internal 
Carotid Artery (ICA) Occlusion: A Case Report

Nina Žakelj*1, Zoran Milošević2, Anita Resman1

1University Medical Center Ljubljana, Department of Vascular Neurology, 
Ljubljana, Slovenia, 2University Medical Center Ljubljana, Department of 
Diagnostic and Interventional Neuroradiology, Ljubljana, Slovenia

Background and aims: Bilateral ICA occlusion may activate a collateral 
system via vertebro-basilar arteries. Multiple aneurysm formation in col-
lateral vessels can result in the setting of hemodynamic stress. We pre-
sent a patient with multiple V-B aneurysms and a bilateral ICA occlusion 
who underwent endovascular treatment of an unruptured basilar apex 
aneurysm. Significant recanalization occurred in a relatively short period 
of time after the first endovascular procedure, thus another procedure 
was needed.
Methods: The data was obtained by reviewing the patient’s past medical 
records and performing additional diagnostic tests (digital subtraction 
angiography, carotid duplex sonography, transcranial color Doppler 
sonography, brain perfusion scanning) and therapeutic procedures (addi-
tional endovascular treatment). The discussion is based on available 
literature.
Results: We present a patient with multiple posterior circulation aneu-
rysms and a bilateral ICA occlusion, in which endovascular treatment of a 
basilar tip aneurysm proved to be a short-term success due to continued 
hemodynamic stress and a subsequent recanalization.
Conclusions: The continued hemodynamic stress on posterior circula-
tion in the setting of a bilateral ICA occlusion may accelerate the recanali-
zation of previously treated aneurysms and a de novo aneurysm formation 
in these vessels. ICA bypass surgery would result in a reduced hemody-
namic load and might present a long-term solution for these patients.
Disclosure of interest: No

CASE REPORTS

1754

ACUTE ENCEPHALOPATHY. AN UNUSUAL 
PRESENTATION OF CADASIL DISEASE

Beatriz Rodríguez García*1, Jesús Alberto Vizcaya Gaona1, 
Antonio Manuel González García1, Miriam Ravelo Leon1,  
Diana Stefania Gomez de la Torre Morales1, Karen López Viera2, 
Guilherme Carvalho Monteiro1, Sergio Borja Andres1,  

intracranial atherosclerotic plaques. Contrast enhancement is a strong 
marker of plaque instability and stroke recurrence, but its utility in follow-
up and therapeutic decision-making is unclear.
Methods: A 65-year-old man with history of smoking and acute myocar-
dial infarction was admitted to our stroke unit for left hemiparesis and 
hypoesthesia. MRI demonstrated acute ischemic lesions in the right mid-
dle cerebral artery (MCA) territory; MRI angiography showed an irregular 
profile of the M1 tract, without significant stenosis. Prolonged ECG moni-
toring, CT angiography of epiaortic vessels, and transoesophageal echo-
cardiography were unremarkable. VWMRI was performed and revealed a 
complicated atherosclerotic plaque characterized by vivid contrast 
enhancement at the M1 segment of right MCA. He was discharged with 
aspirin, clopidogrel, and high dose atorvastatin. A 3-month VWMRI fol-
low-up was scheduled.
Results: At three months, VWMRI showed a reduced but persistent 
plaque enhancement, therefore we decided to prolong DAPT. At one 
year, VWMRI was repeated and there was only a punctiform enhance-
ment of the plaque (Figure1). Single antiplatelet therapy was started. No 
stroke recurrence or hemorrhagic events occurred during follow-up.
Conclusions: Vessel wall MRI can assess the characteristics of the culprit 
atherosclerotic plaque in ICAD and monitor its evolution and response to 
therapy. Our case suggests that VWMRI may help to define a tailored 
approach to secondary prevention.
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ISCHAEMIC STROKE SECONDARY TO GIANT 
CELL ARTHERITIS: 4 Case Reports

Mohammed Shoaib*1, Sushanth Shankar1, Phillip Ferdinand1, 
Aakassh Sreedharan1, Rachel Powell1
1University Hospital of North Midlands, Stroke, Stoke-On-Trent, United 
Kingdom

Background and aims: In view of stroke aetiology, the prevalence of 
large vessel vasculitis as the causative agent for a cerebral ischaemic event 
is a rare phenomenon. We present 4 cases of ischaemic stroke secondary 
to Giant Cell Arteritis (GCA).
Methods: Case report
Results: At the time of presentation to the stroke/ TIA services, all 4 
patients fulfilled the EULAR 2018 guidelines for active GCA. The patients 
were previously independent at baseline; admission NIHSS ranged from 
2-23.
All 4 patients displayed archetypical features of GCA pre-ischaemic event. 
ESR was elevated at admission in all cases (range 23-53 mm/hr). 
Angiographic images confirmed vertebrobasilar vessel involvement in all 4 
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Title: Prevalence of stroke and intracranial 
involvement in mucormycosis patients with 
COVID-19 infection in India

BHOOMIKA ARORA*1, Awadh Kishor Pandit1, Poorvi Tangri1, 
Shubham Misra2, Vasantha Padma1, Venugopalan Y Vishnu1,  
Rajesh Singh1, Animesh Das1, Divya Mr1, Achal Kumar Srivastava1, 
Ayush Agarwal1, Roopa Ranjan1

1All India Institute of Medical Sciences, Department of Neurology,  
New Delhi, India, 2Yale University School of Medicine, Department of 
Neurology, New Haven, United States

Background and aims: During the rampantly spreading of COVID-19, 
India observed a surge in mucormycosis cases, a type of fungal infection. 
The infection mainly spread through the nasal passage and in few uncon-
trolled cases, it crossed the dura mater and presented itself as rhino-
orbital-cerebral mucormycosis (ROCM).
Methods: The cases of ROCM in COVID-19 patients described in this 
series are included from a case-control study conducted by us. Patients 
were included from April 10, 2021 onwards. Follow-up was conducted 
after about 90 days and health-status were recorded on basis of modified-
Rankin-Scale (mRS).
Results: Mean age of presentation was 47.54 years (age range 26 to 71 
years). Patients with COVID-19 associated mucormycosis were divided 
into different COVID-19 grades: mild 64.28% (18/28), moderate 32.14% 
(9/28), and severe 7.14% (2/28). Out of all the COVID-19 associated 
mucormycosis patients included, 43.05% (31/72) patients showed 

López Mesonero1, José Miguel Velázquez Pérez1, José Carlos 
Morán Sánchez1, Laura Redondo1

1Complejo Asistencial Universitario de Salamanca, Neurology, Salamanca, 
Spain, 2Complejo Asistencial Universitario de Salamanca, Clinical 
Neurophysiology, Salamanca, Spain

Background and aims: Cerebral autosomal dominant arteriopathy 
with subcortical infarcts and leukoencephalopathy (CADASIL) is a 
genetic disease that may present as lacunar stroke, acute reversible 
encephalopathy (10%), migraine with aura, dementia, psychiatric disor-
ders, or seizures.
We report an unusual presentation of CADASIL to enhance clinical sus-
picion and remark its relevance.
Methods: 36-year-old man with CADASIL disease family history who 
developed headache, fever, drowsiness, vomiting and a left hemispheric 
syndrome (aphasia, right homonymous hemianopsia, right sensory extinc-
tion and deafferentation of the right arm). Initially, differential diagnosis 
included: meningoencephalitis, stroke, migraine with aura or seizures.
Results: An urgent brain MRI showed diffuse periventricular hyperinten-
sities in T2-weight sequences without restriction in diffusion-weighted 
imaging sequence, predominantly especially in the anterior temporal 
lobes and internal capsules. Cerebrospinal fluid analysis was normal. 
Electroencephalogram (EEG) showed left hemisphere slow wave activity. 
Infectious agents were ruled out.
Due to inconclusive results, not only supplementary tests were repeated, 
but new functional and genetic studies were performed. Brain MRI did 
not reveal any other finding, but EEG confirmed a moderate improvement 
of the slow wave activity. Brain perfusion SPECT showed hypoperfusion 
in frontal cortex, right occipital lobe and left parietal and temporal lobes. 
Finally, the detection of NOTCH-3 mutation confirmed the diagnosis.
After ten days of hospitalization the patient was discharged, and acetyl-
salicylic acid was started as secondary stroke prevention treatment.
Conclusions: The acute reversible encephalopathy is an underdiagnose 
presentation of CADASIL that should be considered. There are needed 
more investigations to know its prevalence in every country.
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DELAYED PERIHEMATOMAL EDEMA IN 
THREE PATIENTS WITH SPONTANEOUS 
INTRACRANIAL HAEMORRHAGE

Baikuntha Panigrahi1, Awadh Kishor Pandit*1,  
Achal Kumar Srivastava1, Divya Mr1, Animesh Das1,  
Ayush Agarwal1, Sohini Chakraborty1, Bhargav Prajapati1
1All India Institute of Medical Sciences, Neurology, New Delhi, India

Background and aims: To describe three interesting cases of delayed 
Perihematomal edema (PHE) in patients with spontaneous intracerebral 
haemorrhage (sICH) a rare complication of sICH. Published literature 
shows that delayed PHE can occur up to 4 weeks after sICH. No evidence 
of delayed PHE after 6weeks of onset of sICH as described in one of the 
cases was found.
Methods: Three patients of sICH with delayed PHE were observed 
ambispectively. These patients underwent clinical examination and 
routine blood investigations, workup for young ICH and HTN. NCCT 
brain was done for all the patients and DSA for ruling out vascular 
malformations was done for two patients. Case 3 was unstable for  
a DSA.
Results: Delayed PHE occurred at a maximum of 43 days (range, 
20-43days). Two patients improved with medical management and had 
mRS at 3 months (case 1 and 2) of 2 while case 3 required surgery and 
had mRS-5 at 3months.
Conclusions: PHE should be suspected in young patients following onset 
of sICH and can be treated with good outcome. Larger studies are 
required to identify predictors of delayed PHE for patients who require 
prolonged follow-up.
Disclosure of interest: No
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STROKE MIMIC: SPINAL EPIDURAL ABSCESS 
WITH SYMPTOMATIC LEFT CAROTID 
STENOSIS WITH INITIAL PRESENTATION 
OF DECREASED PERFUSION IN LEFT 
HEMISPHERE SECONDARY TO HYPOTENSION 
AFTER A FALL

Amritha Parthasarathy1, Kathleen Sellick1, Aaron Taylor1, 
Marilou Ching*1, Rick Magun1

1SUNY University at Buffalo, Department of Vascular Neurology, Buffalo, 
United States

Background and aims: Spinal shock due to high impact, direct trauma, 
or ischemia of the spinal cord can cause severe hypotension along with 
absence of reflexes below the level of the lesion. In a patient with severe 
carotid stenosis, the hypotension resulting from spinal shock can cause 
decreased cerebral perfusion and symptoms mimicking a stroke. 
Eventually, sustained hypotension can also cause strokes.
Methods: We report the case of a 64-year-old female with unremarkable 
PMH who presented initially after a fall resulting in severe hypotension 
and initial paralysis of hands/legs with complete anesthesia below the 
neck. The patient then developed left gaze preference and right sided 
weakness. Initial imaging indicated increased time to peak in the left hemi-
sphere with decreased cerebral blood volume in same region, left fetal 
posterior cerebral artery (PCA), 60-65% stenosis of proximal left internal 
carotid artery (ICA) and hyperdensity in the neck concerning for epidural 
fluid collection.

intracranial involvement. Intracranial involvement was seen in the form of 
haemorrhage in 11.53% (3/26), abscess formation in 26.92% (7/26) 
patients, three patients displayed meninges involvement and 44% (11/25) 
patients had thrombosis. Mortality rate observed ROCM cases was 40% 
(10/25). Among patients that survived 56% (14/25) are asymptomatic, 
one patient is surviving with disabilities.
Conclusions: Our case-series showed intracranial extension of mucor-
mycosis in COVID-19 patients in the form of predominant thrombosis 
followed by intracranial abscess and haemorrhage. Appropriate care, anti-
fungal medication and surgical procedures should be performed in con-
junction to manage the spread of disease.
Disclosure of interest: No
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CASE STUDY: DYSPHAGIA PRESENTATION 
AND RECOVERY IN A PATIENT WITH A 
LATERAL MEDULLARY INFARCT

Emily Hanks*1, Sarah Nightingale1, Sally Archer1

1Guy’s and St. Thomas’ NHS Foundation Trust, Speech and Language 
Therapy, London, United Kingdom

Background and aims: Lateral medullary infarctions cause profound 
and long-lasting dysphagia. Surprisingly few studies have investigated prog-
nosis for swallowing recovery in this group, impacting potential for evi-
dence-based management. This study presents the dysphagia course and 
therapy provided for patient ‘X’ with a right lateral medullary infarct.
Methods: Speech and Language Therapy (SLT) session frequency and 
duration was recorded and progress charted with the Functional Oral 
Intake Scale (FOIS)1 at baseline and at weekly intervals during X’s admis-
sion. Instrumental assessments and intensive swallow therapy were con-
ducted according to clinical presentation.
Results: X was known to SLT for 43 working days and seen for therapy on 
30 of those days (70%). Two instrumental evaluations were completed: a 
fibreoptic endoscopic evaluation of swallowing (FEES) at three weeks and a 
videofluoroscopy at seven weeks. On initial assessment, no swallow was trig-
gered indicating profound dysphagia. Therapy included chin tuck against 
resistance2 and oral trials including sensory stimulation. 880 minutes of ther-
apy were completed for an average of 29.3 minutes/session. FOIS scores and 
event timeline are shown in Figure 1 with dysphagia resolution at nine weeks.
Conclusions: This case study adds to the small body of evidence dem-
onstrating the dysphagia course in lateral medullary infarcts. Despite pro-
found impairment, in the context of intensive inpatient dysphagia therapy 
and access to instrumental assessments, X returned to their baseline of 
regular diet and thin fluids within nine weeks.

References

1Crary MA et al. doi:10.1016/j.apmr.2004.11.049
2Yoon WL et al. doi: 10.1007/s00455-013-9502-9. Epub 2013 Dec 15

Figure 1. Dysphagia course timeline.
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Results: An emergent MRI of the brain indicated only minor diffusion 
restriction in the left cerebral cortex with relative sparing of the hemi-
sphere. As hypotension was corrected, patient’s symptoms improved. 
Spinal MRI indicated epidural abscess extending from craniocervical junc-
tion to thoracic and lumbar canals. After C2-7 laminectomy for epidural 
abscess/hematoma, patient also was taken for left carotid stent placement.
Conclusions: Spinal shock can mimic a stroke due to severe hypotension 
in the setting of otherwise asymptomatic carotid stenosis. During initial 
stroke evaluation, it is prudent for neurologists to look at the cervical 
spine to ensure no hyperdensity is present.
Disclosure of interest: No
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Clinical judgment to detect large vessel  
occlusion underlying suspected stroke - a 
prospective single-centre diagnostic accuracy trial

Eckhard Schlemm*1, Moritz Link1, Thies Ingwersen1,  
Bastian Cheng1, Götz Thomalla1

1University Medical Center Hamburg-Eppendorf, Neurology, Hamburg, Germany

Background and aims: Scores are available to detect LVO in a pre-
hospital setting, but it is unknown whether the experience of stroke neu-
rologists improves pre-imaging assessment of LVO likelihood. We tested 
the hypothesis that clinical judgment is non-inferior to RACE and FAST-ED 
in detecting LVO in suspected acute stroke.
Methods: CLUE-LVO was a prospective diagnostic accuracy trial conducted 
March—December 2022. Patients with the suspicion of acute stroke were 
eligible for inclusion if they received cerebral vessel imaging. Treating stroke 
physicians were asked to assess, before imaging, the likelihood of acute LVO. 
RACE and FAST-ED were reconstructed from NIHSS scores. Diagnostic 
accuracies were quantified using AUC and compared using a multi-reader 
multi-case design. A non-inferiority margin of -0.05 was prespecified and 
simulation-based power analysis indicated a sample size of 50 LVO cases.
Results: 178 patients (74y, 52% women) were included. Median NIHSS 
score was 6 (IQR 3—13). LVO was present in 46 (26%). AUC for detect-
ing LVO by clinical judgment was 0.97 (95%-CI: 0.93—1); by RACE 0.82 
(0.71—0.92); and by FAST-ED 0.78 (0.65—0.91). Clinical judgment was 
non-inferior, and in fact superior, to RACE (∆AUC 0.15, 0.06—0.24, P < 
0.001) and FAST-ED (∆AUC 0.19, 0.10—0.27, P < 0.001). Results were 
confirmed in patients with ischemic stroke or TIA.
Conclusions: Results indicate that detection of LVO can be improved by 
clinical judgment. Further research is needed to investigate how neuro-
logical experience can be applied in a pre-hospital setting and inform 
patient management.
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Neurological status is more important than 
surgical time window, when contemplating 
decompressive craniectomy for patients 
with massive brain edema after mechanical 
thrombectomy

Do-Sung Yoo*1

1Bucheon St. Mary's Hospital, Neurosuurgry, Bucheon, South Korea

Background and aims: Many studies have reported that early decom-
pressive craniectomy (DC) for patients with large hemispheric infarction 
can be life-saving and improves neurological outcomes. However, most of 

those studies were published before additional intraarterial thrombec-
tomy (IA-Tx) became popular. The purpose of this paper is, weather 
patient’s neurologic status should be considered as an indication of DC 
after IA-Tx in major infarction patients.
Methods: Sixty-seven patients with major anterior circulation infarc-
tions, who underwent DC after IA-Tx with or without intravenous 
recombinant tissue plasminogen activator (IV-tPA), were included in the 
analysis.
Results: For patients treated with DC after IA-Tx, a Glasgow Coma Scale 
(GCS) score of 7 was the lowest associated with a favorable outcome (p = 
0.013). However, the surgical time window (within 36 h, p = 0.389; within 
48 h, p = 0.283) did not correlate with the neurological outcomes.
Conclusions: The indications for DC after IA-Tx should include both neu-
rological status (GCS ⩾ 7) and the surgical time window. In some case of 
patients, very early DC may be unnecessaryRecanalization of the occluded 
vessel and P/D-mismatch are important to improve the long-term neuro-
logical outcomes of patients treated with IA-Tx, with or without IV-tPA.
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Significance of D-dimer Levels during Acute 
Period in Patients with Ischemic Stroke

Ki-Woong Nam*1, Hyung-Min Kwon1, Yongseok Lee1

1Seoul Metropolitan Government-Seoul National University Boramae Medical 
Center, Neurology, Seoul, South Korea

Background and aims: Initial D-dimer level is a well-known prognostic 
parameter in patients with acute ischemic stroke (AIS). However, there 
have been no studies on the clinical significance of follow-up D-dimer 
levels. In this study, we evaluated the association between initial and fol-
low-up D-dimer levels and early neurological deterioration (END) in 
patients with AIS.
Methods: We included consecutive patients with AIS whose initial and 
follow-up D-dimer levels were measured between March 2021 and 
November 2022. The follow-up D-dimer test was performed on the 7th 
day after hospitalization and the day of discharge if discharged earlier. 
END was defined as an increase of ⩾ 2 in the total NIHSS score, or ⩾ 
1 in the motor NIHSS score within the first 7 days of admission.
Results: A total of 246 patients with AIS were evaluated. In multivariable 
logistic regression analysis, the initial D-dimer level was closely associated 
with END after adjusting for confounders. The follow-up D-dimer level 
also showed a close correlation with END. Analysis of the quantitative 
relationship with neurological outcomes and complications showed that 
the initial D-dimer levels had a statistically significant relationship only 
with END and active cancer. Conversely, the follow-up D-dimer level 
showed a clear positive quantitative relationship with END, active cancer, 
and venous thromboembolism.
Conclusions: Initial and follow-up D-dimer levels were associated with 
END in AIS patients. Particularly, the follow-up D-dimer level showed a 
clear correlation not only with END but also with the underlying cancer 
or the occurrence of venous thromboembolism during the acute period.
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Insights from the Retina on Cerebral 
Microvascular Dysfunction in Aneurysmal 
Subarachnoid Hemorrhage
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(18-30 years), and 155 (70.14%) in older age group (31-45 years). In 
151 (68,4%) patients stroke was noted as a primary, in 70 (31,6%) 
recurrent. 129 (53.63%) patients had ischemic stroke (IS), 63 (28.07%) 
patients had intraparenchymal hemorrhage (ICH), 16 (7.2%) subarach-
noid hemorrhage (SAH), and 13 (11.1%) venous sinus thrombosis 
(VST).
The distribution of stroke by sex showed that the percentage of patients 
with ischemic, hemorrhagic and subarachnoid stroke did not differ. The 
exception was VST, where percentage of women predominated (13% 
women and 0% men).
It was found that in the older age group IS (42,08%) and SAH (7,24%) 
occur more often than younger group.
Conclusions: In the older age group, ischemic stroke and SAH are more 
common. VST is more common in women.
Disclosure of interest: No
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Inter-rater reliability between paramedics 
and neurologist in the assessment of severe 
hemiparesis in acute stroke: comparation 
between the years 2016 and 2021

Kateřina Dvorníková*1, Julie Martínková1,  
Daniel Vaclavik2, Petr Jasso3, David Holeš3,  
Ondrej Volny1, Michal Bar1

1Deparment of Neurology, University Hospital Ostrava, Ostrava, Czech 
Republic , Department of Clinical Neurosciences, Faculty of Medicine, 
University Ostrava, Czech Republic , Ostrava, Czech Republic , 
2Department of Neurology, Agel Hospital in Ostrava – Vitkovice, Ostrava, 
Czech Republic , Department of Clinical Neurosciences, Faculty of 
Medicine, University Ostrava, Czech Republic , Ostrava, Czech Republic , 
3Emergency Medical Services, Moravian-Silesian Region, Czech Republic , 
Emergency Medical Services, Moravian-Silesian Region, Czech Republic , 
Ostrava, Czech Republic

Background and aims: Pre-hospital triage by paramedics could deter-
mine which patients qualify for direct transport to comprehensive 
stroke centers for mechanical thrombectomy. For triage, paramedics 
have to be able to identify severe hemiparesis, which is part of the FAST 
PLUS test. The first goal of our study was to determine inter-rater reli-
ability between paramedics and stroke neurologists in identifying severe 
hemiparesis. The second goal of our study was to compare the findings 
of the 2016 and 2021 studies to assess the change in the inter-rater 
reliability.
Methods: In this retrospective-monocentric study, inter-rater agreement 
between paramedics and stroke specialists in evaluating the degree of 
hemiparesis (National Institutes of Health Stroke Scale [NIHSS]) was 
assessed using the unweighted κ index.
Results: In the year 2016 paramedics carried out 435 tests on 899 
patients (48%), in the year 2021 it was 296 tests on 448 patients (66%). 
The total agreement in the year 2016 was: κ 0.43 (95% CI 0.36–0.50). In 
2021 κ was 0.41 (95% CI 0.31–0.52).
Conclusions: We found moderate reproducibility of the identification of 
severe hemiparesis in acute stroke patients assessed by paramedics. 
Possible explanation of no difference in inter-rater reliability might be 
disruption in education activities for paramedics due to the COVID-19 
pandemic. The imperative is to educate the paramedic in evaluating acute 
deficit in pre-hospital setting.
Disclosure of interest: No

of Intensive Care Medicine, Zurich, Switzerland, 2University Hospital  
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Background and aims: Microvascular changes are pathophysiologically 
linked to primary and secondary brain damage (e.g. delayed cerebrals 
ischemia (DCI)) after aneurysmal subarachnoid hemorrhage (aSAH). 
Changes in retinal Vessel Density (rVD) measured with optical coherence 
tomography angiography (OCTA) may serve as a biomarker for microcir-
culatory constriction. The aim of the study was to evaluate the feasibility 
of OCTA examinations on a neurocritical care unit (NCCU) and to 
detect, quantify and correlate retinal microvascular changes with cerebral 
microcirculatory dysfunction after aSAH.
Methods: Patients with aSAH were examined on the NCCU (mean day 
8, SD 4 days) and after 3-6 months using the Spectralis Flex (Heidelberg 
Engineering, Germany). On OCTA, rVD was measured in the central 
fovea and at the optic nerve head.
Results: We prospectively enrolled 11 patients, 9 had vasospasm, 1 with 
DCI. 8 patients completed the 3-6 months follow-up. In total 18 measure-
ments were performed. The quality of images was sufficient for analysis in 
83% of examinations. No safety concern aroused. There were no signifi-
cant differences in retinal vessel density between the first examination 
and on follow-up in the central fovea (mean 23%, SD 8% vs. 24%, SD 6%; 
p=0.375) and the optic nerve head (mean 47%, SD 11% vs. 49% SD 7%; 
p=0.50).
Conclusions: OCTA examinations with the Spectralis Flex in patients 
with aSAH is safe and feasible in the environment of an NCCU. More data 
are needed to estimate whether rVD may serve as a clinical surrogate 
parameter to detect microcirculatory constriction early after aneurysm 
rupture.
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Clinical features of stroke in young adults

Nargiz Mammadova*1, R. Hasanov2, R. Aliyev2

1Republican Clinic Hospital named after M. Mirgasimov, Department of 
Neurology. Azerbaijan, 2Azerbaijan State Advanced Training Institute for 
Doctors named after A. Aliyev, Department of Neurology and Clinical 
Neurophysiology, Baku, Azerbaijan, 2Azerbaijan Medical University, 
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Background and aims: In fact, 10-15% of strokes occur in people aged 
18 to 50. The aim of this study was to investigate clinical features of 
stroke in young people.
Methods: Patients aged 18-44 years with acute stroke admitted in our 
hospital between 2020-2022, 110 women and 111 men were examined.
Results: The average age of patients was 35±5.1, for men 36±4.4, for 
women 34±5.1. 66 (29.86%) of patients were in the younger age group 
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Conclusions: Far lateral approach is useful method to approach to the 
origin of anterior spinal artery and manage the aneurysm and AVM. We 
successfully surgically treated ruptured anrusysms,and AVM arising from 
anterior spinal artery with far lateral approach
Disclosure of interest: No
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GLENZOCIMAB PROMOTES OPTIMAL 
REPERFUSION AND RECOVERY WITH SAFETY 
IN ELDERLY STROKE POPULATION

Sébastien RICHARD*1, Andrea Comenducci2, Elie Toledano2, 
Yannick Plétan2, Adeline Meilhoc2, Jean-Marie Grouin3, 
Gharakhanian Shahin2, Sophie Binay2, Gilles Avenard2,  
Mikael Mazighi4
1CHRU de Nancy - Hôpital Central, Unité Neurovasculaire - Service de 
Neurologie, Nancy, France, 2Acticor Biotech, Acticor Biotech, Paris, France, 
3Université de Rouen, Université de Rouen, Rouen, France, 4Hôpital 
Lariboisière, Service de Neurologie Unité NeuroVasc, Paris, France

Background and aims: With ageing of population, collecting data 
about safety of novel reperfusion therapies in elderly stroke patients is 
crucial. Glenzocimab is a new humanized antibody fragment targeting 
platelet glycoprotein VI involved in inflammatory thrombosis in acute 
ischemic stroke (AIS). We aim to assess safety and efficacy of 1000 mg 
single dose of glenzocimab in the subgroup of elderly patients included in 
the ACTIMIS study.
Methods: ACTIMIS (NCT03803007) was a phase 2a study including AIS 
patients randomly assigned 1:1 to glenzocimab or placebo. In the sub-
group of elderly patients ((⩾ 80 years), main safety endpoints with symp-
tomatic intracranial hemorrhages (s-ICH) and death, and main efficacy 
endpoints with successful reperfusion (TICI 2b-3) and early recovery (dif-
ference between baseline and 24-hour NIHSS score) were assessed.
Results: Among 106 patients recruited in ACTIMIS study, 43 (40.6%) 
were of advanced age as defined. For safety results, no elderly patient 
presented s-ICH in glenzocimab arm. In the overall placebo population, 5 
patients presented s-ICH included only one elderly patient (92 years). In 
overall population, 15 patients died including 7 (47%) elderly patients (5 
with placebo, and 2 with glenzocimab) for whom 3 deaths were stroke-
related. Elderly patients with mechanical thrombectomy (MT) and treated 
with glenzocimab achieved higher optimal reperfusion rate (50% vs. 13% 
with placebo).
Conclusions: These preliminary findings suggest glenzocimab achieves 
an enhanced early neurological recovery in all elderly patients and a higher 
successful reperfusion rate in those treated by MT.
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UNEXPECTED STROKE IN POSTERIOR 
CIRCULATION - OUR EXPERIENCE

Dusan Ospalik*1,2, David Cernik3, Robert Bartos2,4,  
Štěpánka Brušáková1

1Masaryk hospital, Neurology department, Usti nad Labem, Czech Republic, 
2Charles University in Prague, 1. faculty of medicine, Prague, Czech Republic, 
3Masaryk hospital, Neurology department, Ústí nad Labem, Czech Republic, 
4Masaryk hospital, Neurosurgery department, Usti nad Labem, Czech 
Republic

Background and aims: Ischemic stroke in posterior circulation can be 
sometimes difficult to diagnose due to non specific symptoms and limita-
tions of imaging modalities. We present a subgroup of unexpected strokes 
in posterior circulation.
Methods: Retrospective study of ischemic strokes in our stroke center 
during years 2019 - 2021, group of posterior circulation stroke was exam-
ined. We focused on subgroup of unexpected infratentorial posterior 
circulation stroke (NIHSS 0) with non specific symptoms. Stroke was con-
firmed with MRI difussion weighted and T2 images. MRI T2 manual volu-
metry of ischemic lesions was measured with navigation software. 
Modified Rankin scale after 3 months was assessed.
Results: Among 1428 ischemic strokes in years 2019 - 2021 in our 
stroke center (513, 522, 393 respectively), 135 ischemic strokes were 
diagnosed in posterior circulation (42, 41, 51 respectively, 9,5 % of all 
ischemic strokes). 17 cases of stroke in posterior circulation was unex-
pected (8, 6, 3 respectively, 12,6 % of posterior strokes) with initial NIHSS 
0 and nonspecific symptoms such dizziness, nausea, vomiting, unilateral 
nystagmus, arterial hypertension and gait disturbances. In 9 cases there 
was ischemia larger then 30cc (cubic centimeters) and in 2 cases was later 
altered consciousness with need of decompressive craniectomy. Modified 
Rankin scale of 15 cases was good (mRS 0-2), in two cases we don't know 
the outcome (in one case with decompressive craniectomy, the last 
known mRS 5).
Conclusions: Despite the number of large volume of unexpected ischemic 
strokes in posterior fossa the overall outcome was mostly was good.
Disclosure of interest: No
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Surgical treatment for anterior spinal artery 
aneurysm and AVM

EUIKYO SEO*1

1Ewha womans university, Neurosurgery, Seoul, South Korea

Background and aims: Vascular lesions arising from anterior spinal 
arteries are very rare. Rupture of an anterior spinal artery aneurysm or 
AVM is a rare cause of subarachnoid hemorrhage accounting for less than 
1% of all cases reported in the literature. The management options 
include a surgical approach, endovascular embolization, or conservative 
treatment. Endovascular treatment with embolization using coils or liquid 
embolic agents is very difficult to reach to the aneurysm and to preserve 
parent artery and very dangerous risk of medullar infarction result in 
quadriparesis. So the surgical approach is usually employed in origin of 
anterior spinal artery and AVM. Far lateral approach is useful method to 
approach to the origin of anterior spinal artery and manage the aneurysm 
and AVM.
Methods: We experienced 3 cases of ruptured anterior spinal artery 
aneurysms and 2 case of ruptured AVM.
Results: All patients presented SAH Fisher grde 2. And clinically H-H grade 
2 and 3. And successfully treated surgical managements, one clipping, two 
wrapping of aneur ysms, 2 removal of AVMs, via far lateral approach. No 
patients presented newly developed postoperative neurologic deficit.



470 European Stroke Journal 8(2S)

Background and aims: The influence of heart disease on recovery 
from acute ischaemic stroke (AIS) has not been quantified. We aimed to 
assess the association between history of heart diseases and functional 
outcomes in acute ischemic stroke in the Enhanced Control of 
Hypertension and Thrombolysis Stroke Study (ENCHANTED).
Methods: Post-hoc analyses of blood pressure control arm of the 
ENCHANTED trial, an international quasi-factorial randomised evalua-
tion of intravenous alteplase-dose comparison and levels of blood pres-
sure control in patients who had thrombolysed AIS. Baseline history of 
heart disease included coronary heart disease, atrial fibrillation, heart 
disease and other heart disease (e.g. heart failure). The association of DM 
on death or disability (modified Rankin scale [mRS] scores 2-6), death or 
major disability (mRS score 3-6), death (mRS score 6), symptomatic 
intracerebral hemorrhage at 90-days were assessed in logistic regression 
models.
Results: In 2179 AIS patients (mean age 66.9 years, female 38.0%), 525 
(24.09%) existed at least one heart disease. The history of at least one 
heart disease was associated with mortality (adjusted odds ratio [aOR] 
1.66, 95% CI 1.18-2.35), but not associated with disability and mortality 
(aOR 1.06, 95% CI 0.84-1.33) or major disability and mortality (aOR 1.18, 
95% CI 0.93-1.50). History of at least one heart disease increased the risk 
of symptomatic intracerebral haemorrhage.
Conclusions: A history of at least one heart disease was an independ-
ent predictor of mortality and sICH in thrombolysis-treated AIS 
patients.
Disclosure of interest: No
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Effect of sex and age on outcome in Medium 
Vessel Occlusion stroke patients after 
Endovascular Treatment

Terje Nome*1, Brian Enriquez2, Cecilie Nome1,3,  
Bjorn Tennoe1, Christian Georg Lund2, Mona Skjelland2,  
Mona Beyer1, Anne Hege Aamodt4,5
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3GliaLab, Institute of Basic Medical Sciences, Department of Molecular 
Medicine, Faculty of Medicine, University of Oslo, Oslo, Norway,  
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Background and aims: Endovascular treatment (EVT) has proven to be 
a safe and effective method to treat large vessel occlusion strokes. 
However, less is known regarding EVT treatment in patients with medium 
vessel occlusion stroke (MeVO). There is increasing awareness of sex dif-
ferences in stroke such as presenting symptoms and outcomes. This study 
aims to determine how sex and age affect the outcome in EVT treated 
primary MeVO patients.
Methods: 956 stroke patients accepted for EVT were enrolled in the 
Oslo Stroke Reperfusion Study (OSCAR) between January 2017 and 
December 2021. Of these, 144 patients with primary MeVO in middle 
cerebral artery territory were selected. Clinical and radiological data 
were collected. Thrombolysis in cerebral infarction (TICI) scale were 
scored by two independent neuroradiologists. Heidelberg Bleeding 
Classification were used to score hemorrhage. MRS score was obtained 
after 3 months.
Results: 77 men and 67 women were included in the study. Time to 
recanalization, TICI score and number of passes with stent-retriever were 
the main factors predicting outcome (mRS) after 3 months. Age over 80 
years were significantly associated with bad outcome and death in both 
sex. Women had in average 68 min longer ictus to recanalization time 
compared to men. Despite the delay in treatment, there were no signifi-
cant differences in TICI score, hemorrhage or clinical outcome between 
men and women.
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ACUTE BASILAR ARTERY OCCLUSION: 
DIFFERENCES IN CHARACTERISTICS AND 
OUTCOMES AFTER RECANALIZATION 
THERAPY BETWEEN PATIENTS WITH 
AND WITHOUT INTRACRANIAL 
ATHEROSCLEROSIS DISEASE IN PEOPLE 115 
HOSPITAL

Thang Nguyen1, Huong Nguyen*1

1115 People Hospital, Cerebrovascular disease department, Ho Chi Minh,  
Viet Nam

Background and aims: Intracranial atherosclerotic disease (ICAD) and 
embolism have been identified as major causes of acute basilar artery 
occlusion (BAO). This study compared the characteristics and treatment 
outcomes in patients with acute BAO with and without ICAD.
Methods: Data from a registry study of patients with acute ischemic 
stroke due to BAO was performed at People’s Hospital 115, Ho Chi Minh 
City, Vietnam. From September 2021 to September 2022, we identified 
122 patients with acute BAO underwent recanalization therapy (endovas-
cular alone, endovascular combined ateplase or ateplase alone). The char-
acteristics and outcomes were analyzed and compared between patients 
ICAD and non ICAD.
Results: Among the 122 patients enrolled, 91 (71.4%) patients were cat-
egorized in the ICAD group, and 31 (28.6%) in the non ICAD group. 
Occlusion in the proximal segment of the basilar artery was more com-
mon in patients with ICAD (18.7% vs 3.2%, p < .001), whereas distal 
segment was the most common location in non ICAD patients (64.5% vs 
15.4%, p < .001). The rate of atrial fibrillation in non ICAD group was 
higher than the other (71% vs 0%, p <0.000001). There were no signifi-
cant differences in the rates of successful revascularization, symptomatic 
hemorrhage, and mortality between 2 groups.
Conclusions: ICAD was more common etiology in patients with BAO 
in Vietnam. The occlusion sites and a history of atrial fibrillation might be 
related to ICAD in patients with BAO. Prediction of underlying etiology 
before treatment might be helpful for appropriate therapeutic planning in 
patients with BAO.
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Influence of heart disease on Outcome for 
Thrombolysis-Treated Acute Ischemic Stroke: a 
post hoc analysis of ENCHANTED trial
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adjustment for age, stroke severity), and assessed for sex*treatment 
interactions. The primary outcome was excellent functional outcome 
(modified Rankin Score [mRS] 0-1) at 90 days. Secondary and safety out-
comes included return to baseline function, successful reperfusion 
(eTICI⩾2b), death and symptomatic intracerebral hemorrhage.
Results: Of 1577 patients, 755 (47.9%) were women. Median age was 77 
years (IQR 68-86). Baseline characteristics and workflow times were simi-
lar between sexes (Table). There were no differences in rates of mRS 0-1 
(aRR 0.95 [0.86-1.06]), return to baseline function (aRR 0.94 [0.84-1.06]), 
reperfusion (aRR 0.98 [0.80-1.19]) and death (aRR 0.91 [0.79-1.18]). 
There was no effect modification by treatment type on the association 
between sex and outcomes. The probability of excellent functional out-
come decreased with increasing onset-to-needle time. This relation did 
not vary by sex (pinteraction 0.42).
Conclusions: The AcT trial demonstrated comparable functional, safety 
and angiographic outcomes by sex. This effect did not differ between 
alteplase and tenecteplase. The pragmatic enrolment criteria and broad 
national participation in AcT provide reassurance that sex disparities 
were not apparent in key quality indicators amongst people receiving IVT 
at Canadian centres.
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Occlusion type and posterior communicating 
artery patency may predict favorable outcome 
after endovascular thrombectomy in selective 
basilar top occlusion
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Conclusions: Women with MeVO strokes had significant longer time 
from ictus to recanalization, however, this did not affect the clinical out-
come in women in the present study.
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WORKFLOW TIMES AND OUTCOMES BY 
SEX IN ACUTE ISCHEMIC STROKE PATIENTS 
TREATED WITH ALTEPLASE VERSUS 
TENECTEPLASE: A SUBGROUP ANALYSIS OF 
THE ACT TRIAL
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Background and aims: Understanding sex differences in stroke care 
and outcomes is important for reducing potential disparities. We com-
pared outcomes and workflow by sex in individuals receiving intravenous 
thrombolysis (IVT) in the Alteplase compared to Tenecteplase (AcT) trial, 
a Canadian multicentre, randomised non-inferiority trial in acute ischemic 
stroke.
Methods: In this post-hoc analysis, we compared acute stroke workflow 
and outcomes by sex using mixed-effects Poisson regression (covariate 
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Background and aims: the brain and body autopsy of stroke patients 
may provide correct informations about the clinically silent diseases (eg, 
systemic tumour), the true incidence of hemorrhagic transformations, 
thromboembolic and pneumonia complications.
Methods: we analyzed the postmortem brain and body autopsy findings of 
534 stroke patients (without iv. thrombolysis) and the brain and body 
autopsy findings of 98 stroke patients with iv. thrombolysis but passed away
Results: the brain autopsy of non-lysis patients revealed 35% smaller or 
larger hemorrhagic transformation (HT) and 47% in the group of lysis 
patients. Admission INR p:0.043 and lower platelet count p:0.011 
increased the risk of a HT.
The body autopsy of non-lysis stroke patients detected 1.5% malignant 
systemic tumor and 28,6% thromboembolic events and pneumonia, not 
diagnosed in the premortem period.
The body autopsy of lysis patients detected 2% malignant systemic tumor 
and 17% thromboembolic events and pneumonia, not diagnosed in the 
premortem period.
Conclusions: the brain and body autopsies of lysis and non-lysis patients 
revealed differences in frequency of HT and non-CNS complications that 
need further examination.
Disclosure of interest: No

2261

In patients with large vessel occlusion acute 
ischemic stroke, the distribution of CTP capillary 
transit time heterogeneity voxel values differs in 
recanalized versus non-recanalized patients
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Background and aims: Perfusion CT (CTP) is used to assess tissue 
viability and predict outcome in acute ischemic stroke (AIS). Conventional 
CTP calculations struggles in differentiating penumbra and core. Capillary 
transit time heterogeneity (CTH) is a calculation used to analyse the 
microvascular environment. The aim of this study was to evaluate if CTH 
adds value to conventional cerebral blood flow (CBF) in patients with 
recanalization compared to patients without recanalization.
Methods: 62 IVT-treated AIS patients with large vessel occlusions (LVO) 
prospectively registered in a local thrombolysis registry underwent  
CTP in the acute setting and follow up magnetic resonance imaging  
(MRI) within 24 hours. 41 patients were treated with mechanical 

Background and aims: The top of the basilar artery is a five-branched 
junction, two superior cerebellar arteries (SCAs), two posterior cerebel-
lar arteries (PCAs), and the basilar artery itself. This study aimed to inves-
tigate prognostic factors in patients with selective acute basilar top 
occlusion managed with mechanical thrombectomy, focusing on occlusion 
type PCoA patency
Methods: Eligible patients underwent endovascular treatment (EVT) for 
acute basilar top occlusion were reviewed. Patterns of basilar top occlu-
sion were categorized as types I-III according to whether the SCA and 
PCA were visible on angiography. The PCoA was categorized as hypoplas-
tic or non-visible (type I), normal patency but non-visible PCA through 
PCoA flow (type II), and fetal type (type III).
Results: Good outcomes were observed in 50% and mortality in 11.9% 
of the cases at 90 days. Patients with good outcomes showed lower base-
line National Institutes of Health Stroke Scale (NIHSS) score (P = 0.001) 
and a higher proportion of type III basilar top occlusion (P = 0.004) and 
type III PCoA (P = 0.001). Multivariable logistic analysis showed that 
baseline NIHSS score [odds ratio (OR), 0.84; 95% confidence interval 
(CI), 0.73-0.97; P = 0.017) and type III PCoA (OR, 21.54, 95% CI, 1.33-
347.97; P = 0.031) were independent predictors of good functional 
outcomes
Conclusions: A low initial NIHSS score and good PCoA patency were 
independent predictors of favorable clinical outcomes after EVT in 
patients with acute basilar top occlusion. Furthermore, the favorable out-
come group showed a high proportion of type III basilar top occlusions
Disclosure of interest: No
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Balloon guiding catheter: Report of 19 Cases
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Background and aims: The purpose of this study was reporting the 
usefulness of Trans Radial artery mechanical Embolectomy using a 7Fr 
balloon guiding catheter (TREBL7).
Methods: Of 158 patients with treated with mechanical embolectomy 
for large vessel occlusion who were admitted to our department during a 
3-year period from January 2020 to December 2022. 137 (87%) of 158 
patients were large vessel occlusion of anterior circulation. 19(14%) of 
137 patients underwent TREBL7. The background factors, time from 
puncture to placement of 7BGC in the internal carotid artery (P2G), time 
from puncture to effective recanalization with mTICI⩾2b (P2R) were ret-
rospectively evaluated in these 19 patients.
Results: Ten patients (53%) were male and their median age (83(64-96) 
years. 17(89%) patients were right-sided anterior circulation occlusion. 
2cases were ICA occlusion, 12 cases were M1 occlusion, and 5 cases were 
M2 occlusion. Pre-onset mRS (median) was 3 (0-4), NIHSS on admission 
(median): 15 (5-35), pre-treatment CT-ASPECTS (median) 10 (7-10), 
IVtPA in 9(47%) cases. All patients achieved effective recanalization: 
median time from onset to hospital visit 71.5 (33-1003) minutes, median 
time from hospital visit to puncture 83.5 (28-132) minutes, median P2G 
11 (7-23) minutes, median P2R 42 (10-161) minutes, complete recanaliza-
tion in 11 cases, mTICI: 2b in 8 cases. A 5Fr aspiration catheter was used 
in 18(95%) cases, and a stent retriever was used in 15(79%) cases.
Conclusions: In TREBL7, P2G within 20 minutes was achieved in 
18(95%) cases, and recanalization of mTICI:2b or better was achieved in 
all cases.
Disclosure of interest: No
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Background and aims: The development of infarct in new territory 
(INT) is an important complication in the endovascular treatment (EVT) 
of acute stroke. The aim of our study was to investigate risk factors for 
the development of INT.
Methods: The files of patients who underwent EVT (MT; mechanical 
thrombectomy) for acute stroke between 2015 and 2022 were reviewed 
retrospectively. Development of INT, demographic data, vascular risk fac-
tors, clinical findings, treatments, EVT procedure and prognosis of all 
patients were recorded.
Results: 235 patients were included in the study and INT was detected 
in 23 (9.8%) patients. Smoking history (p: 0.022) was more common in 
the INT group compared to the non-INT group, door - groin puncture (p: 
0.045), groin puncture - revascularization (p: <0.001) times were longer, 
number of passes (p: 0.001) and symptomatic cerebral hemorrhage (p: 
0.032) were more frequent. Procedure technique (adjusted odds ratio 
[aOR], 2.465 ; 95% CI, 1.055–5.757; p:0.037) and symptomatic cerebral 
hemorrhage (aOR, 3.542; 95% CI, 1.135-11.054; p:0.029) were independ-
ent risk factors for the development of INT.
Conclusions: The development of INT after EVT of acute stroke is not 
uncommon. The choice of MT technique and the complication of symp-
tomatic cerebral hemorrhage are risk factors associated with INT.
Disclosure of interest: No
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The combination of CTP CBV and transit time 
coefficient variation seems promising in predicting 
tissue outcome in large vessel occlusion AIS with 
subsequent recanalization
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Background and aims: Perfusion CT (CTP) is used to assess tissue 
viability and predict outcome in acute ischemic stroke (AIS). Current CTP 
calculations struggle in differentiating penumbra and core. Transit time 
coefficient variation (CoV) is a calculation used to analyse the microvas-
cular environment. The aim of this study was to evaluate if CoV adds 
value to conventional cerebral blood volume (CBV) in the prediction of 
tissue outcome.
Methods: 62 IVT-treated AIS patients with large vessel occlusions (LVO) 
prospectively registered in a local thrombolysis registry underwent CTP 
in the acute setting and follow up magnetic resonance imaging (MRI) 
within 24 hours. 41 patients were treated with mechanical thrombec-
tomy. Final infarct core was manually outlined on DWI, and CBV and CoV 
voxel values were compared. Recanalization status was evaluated based 
on time of flight MR angiography and digital subtraction angiography using 
the modified treatment in cerebral ischemia (mTICI) scale (mTICI⩽2a 
not recanalized, mTICI >2a recanalized). 48 patients had, whereas 13 had 
no recanalization. CoV and CBV were normalized to normal appearing 
white matter by division.
Results: For low CBV, there was a peak of normalized voxel values with 
CoV near 1 for ischemic tissue that did not develop into infarction in 

thrombectomy. Final infarct core was manually outlined on DWI, and CBF 
and CTH voxel values were compared. Recanalization status was evalu-
ated using time of flight MR angiography and digital subtraction angiogra-
phy using modified treatment in cerebral ischemia (mTICI) scale 
(mTICI⩽2a not recanalized, mTICI >2a recanalized). 48 had, whereas 13 
patients had no recanalization. CTH was normalized to normal appearing 
white matter by subtraction, CBF by division.
Results: For low CBF, there was a peak of normalized voxel values with 
medium high CTH for ischemic tissue in recanalized patients (figure 1). 
This was not found in patients without recanalization (figure 2).
Conclusions: In patients with LVO AIS and low normalized CBF values, 
the distribution of normalized CTH values seems to differ in recanalized 
patients compared to non-recanalized patients. This could have the 
potential to predict subsequent infarction in recanalized patients.
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Background and aims: Ischemic stroke (IS) is a leading cause for severe 
disability and death in Bulgaria. According to the national database 40 000 
patients are registered with IS annually. Globally, metabolic syndrome 
(MetS) is a recognized modifiable risk factor for cerebrovascular incidents. 
We conducted a prospective study aimed to assess the impact of MetS on 
the early prognosis and outcome in IS survivors.
Methods: Of all 166 IS patients admitted to Neurology Clinic UMHAT 
“Dr. Georgi Stranski”, Pleven, Bulgaria, from January to June 2022, 60 
were enrolled in the study. They were divided in two groups of 30 age and 
sex-matched IS patients each. The first group met MetS criteria and the 
control one included 30 non-MetS IS patients. The severity of IS was 
assessed using the National Institutes of Health Stroke Scale (NIHSS) on 
admission and discharge. Statistical analysis was performed with Statistical 
Package for Social Sciences ver. 24.0.
Results: On admission, severe stroke (NIHSS>16) had 30% of the 
patients in the MetS group and only 6.6% in the non-MetS group. Statistical 
analysis showed significant prevalence of severe stroke in the MetS group 
(p<0.01). At discharge, severe IS had 37% of the patients in the MetS 
group. Mortality rate was two-fold higher in the MetS group in compari-
son with the non-MetS group.
Conclusions: According to our data 18.1% of the admitted IS patients 
had MetS that is associated with poor outcome and higher mortality. 
These results correlate with the estimated prevalence for MetS in IS 
patients in Europe.
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of atorvastatin loading for preventing ischemic 
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Background and aims: The incidence of small strokes in the periopera-
tive period is higher in CAS than in CEA, high-dose atorvastatin may 
reduce the incidence of minor strokes perioperatively, but more high-
level evidence is needed. Furthermore, the optimal dose and course of 
perioperative statin therapy remain uncertain.
Methods: A single-center, pilot RCT was conducted at Beijing Hospital. 
The study includes a total of 130 patients with CAS. The patients were 
randomly assigned to receive a high-dose of 80mg/day atorvastatin (n=65) 
or a standard-dose of 20mg/day atorvastatin (n=65) 3 days before and 3 
days after planned CAS. The primary endpoint event was the cumulative 
incidence of silent new ischemic cerebral lesions (sNICL) on post-CAS 
cerebral diffusion-weighted magnetic resonance imaging, TIA, or ischemic 
stroke within 30 days after CAS.
Results: Among the 130 patients, 123 completed the study, of which 63 
were in the high-dose group and 60 were in the standard-dose group. The 
incidence of major endpoint events was 69.8% (44 cases) and 78.3% (46 
cases) in the high-dose and standard-dose groups, respectively. There was 
no significant difference between the two groups (p=0.393). According to 
the stratified analysis results, the sNICL incidence was significantly differ-
ent between the two groups in the symptomatic patients (p=0.04).
Conclusions: Conclusion: Among patients with CAS, a periproce-
dural high-dose of atorvastatin did not reduce the rate of periproce-
dural ischemic brain damage. However, high-dose statins can reduce 
the incidence of sNICL after CAS in patients with symptomatic carotid 
stenosis.

recanalized patients (figure 1). This was not found in patients without 
recanalization (figure 2).
Conclusions: For low CBV, normalized CoV near 1 seems to be promis-
ing in predicting surviving tissue in patients with LVO AIS and subsequent 
recanalization.
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RISK FACTORS FOR RECURRENT ISCHEMIC 
STROKE: A SINGLE-CENTER STUDY IN HO 
CHI MINH CITY

Quyen Pham Thi Ngoc*1, Kien Quach Hoang2,  
Thang Nguyen BA1

1Ho Chi Minh City University Medical Center, Department of Neurology, Ho 
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Background and aims: There are limited data regarding risk factors for 
recurrence of ischemic stroke in Vietnam. Our aim was to identify the 
risk factors for recurrent ischemic stroke in Vietnam.
Methods: This is a retrospective observational study including 88 
patients with diagnosis of recurrent ischemic stroke admitted to the 
Neurology Department of Ho Chi Minh City University Medical Center 
from December 2019 to July 2020. The risk factors were registered and 
compared between early (within 1 year after the index stroke) and late 
recurrence (1 year or more after the index stroke).
Results: The most common vascular risk factors were hypertension 
(90%), diabetes (32%) and smoking (27%). Non-compliant antiplatelet 
therapy was found in 55 (66%) patients. Regarding the TOAST classifica-
tion, the etiology could be classified in 69 (78%) patients: large artery 
atherosclerosis in 43 (49%), small vessel disease in 21 (24%), cardioembo-
lism in 5 (6%) patients. Early recurrence was observed in 45 (51%) 
patients and late recurrence in 43 (49%) patients. About the etiology 
according to the TOAST classification, there were no significant differ-
ences between early and late recurrence groups (p=0.883).
Conclusions: Hypertension and non-compliant antiplatelet therapy 
were most common risk factors alerting to compliant risk factor preven-
tion in reducing stroke recurrence. The highest rate of recurrence was in 
large artery atherosclerosis stroke suggesting of large artery atheroscle-
rosis as an important etiology in recurrent ischemic stroke.
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PATIENTS WITH ISCHEMIC STROKE: IS 
THERE ANY EFFECTIVENESS?
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Background and aims: The study and development of modified ther-
apy in patients with ischemic stroke who previously had COVID-19 infec-
tion would contribute to the adjustment of approaches to the treatment 
in order to early rehabilitation and increase the effectiveness of 
treatment.
Methods: The initial parameters of the state of body functions according 
to the Sf-36, MOCA, HADS, Rivermide, Rankin and NIHHS scales were 
studied in 40 patients aged 60.7±0.92 years. The second group of patients 
with the same data and consisting of 30 people aged 60.3±1.4 years 
underwent the same study of the parameters of the state of body func-
tions. The first group received a modified therapy consisting of standard 
therapy and anticoagulants with a transition to rivoraxaban 20 mg + 
therapy with 2-ethyl-6-methyl-3-hydroxypyridine succinate according to 
the scheme + enhanced exercise therapy. The second group received 
only standard therapy. The therapy lasted 3 months.
Results: Against the background of modified therapy, the rehabilitation 
time accelerates, which is confirmed by a significant (p<0.01) improve-
ment in the indicators of the scales. In the second group of patients, not 
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Background and aims: Hypertension is the strongest and most modifi-
able risk factor for secondary prevention of stroke. We previously demon-
strated the effectiveness of a transitional care model for increasing blood 
pressure (BP) self-monitoring at 90 days post-discharge, which laid the 
groundwork for the current comparative effectiveness trial, Telehealth-
Enhanced Assessment and Management After Stroke-Blood Pressure 
(TEAMS-BP). TEAMS-BP compares two evidence-based, stakeholder-vet-
ted interventions for post-stroke BP management among adult stroke sur-
vivors discharged home: in-person Intensive Clinic Management (ICM) 
versus Intensive Tailored Telehealth Management (ITTM). TEAMS-BP con-
sists of an 18-month feasibility phase followed by a multi-year trial.
Methods: The in-progress feasibility phase design seeks to: 1) demon-
strate ability to screen, randomize, treat, and follow participants (n=100 
across 3 sites) in a patient-centered randomized controlled trial and 2) 
identify study procedure modifications to enhance full trial success. 
Outcomes include 3-month systolic BP, patient activation, participation 
and adherence measures, and organizational readiness. Feasibility evalua-
tion is guided by structured stakeholder engagement, encompassing clini-
cal, patient/caregiver, information technology, community, health system, 
and policy-maker feedback to inform study improvements.
Results: As of 1/13/2023, 13 participants have been enrolled from 77 
pre-screened eligible cases. Study interventions have been successfully 
delivered to 4 randomized participants. We have identified and imple-
mented strategic modifications to optimize site start-up procedures, par-
ticipant enrollment, and patient-centeredness (Figure).
Conclusions: Lessons learned from the TEAMS-BP feasibility evaluation 
have demonstrated the value of a pilot that enables real-time assessment 
of stakeholder-driven data to prepare for optimal implementation of a 
large-scale comparative effectiveness trial to improve post-stroke BP 
management.
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so pronounced improvements in indicators were noted. In the first group, 
compared to the second group, recovery of life skills was observed earlier 
(p=0.05).
Conclusions: It is necessary and expedient to develop and modify ther-
apy for patients with ischemic stroke with a burdened history. The effec-
tiveness of the developed modified therapy has been confirmed in two 
third-party clinical databases and can be widely used in clinical practice.
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Background and aims: D-dimer is a fibrin-degradation product which 
is increased in thrombotic events, indicating fibrinolysis. Measuring the 
level of D-dimer parameters from the early stage of the disease can also 
be useful in managing of COVID-19 and a predictor of thromboembolic 
complications.
Methods: We observed 40 patients among them 37.5% (15) was female 
as well as 62.5% (25) was male. During analyzing D-dimer level in their 
blood, the characteristics of the observed patients by age and sex, it was 
found that the average age of the patients was 60,5 (48-79) years. All 
patients were divided in 2 groups according to pneumonia in COVID-19 
30 patients (15 female and 25 male) and thromboembolic complication in 
COVID-19 such as ischemic stroke 22 patients (8 female and 14 male).
Results: 1st group 22 patients (8 female and 14 male) with pneumonia in 
COVID-19 showed a moderate increase in terms of D-dimer level from 
268ng/ml to 738ng/ml. 2nd group 18 patients (7 female and 11 male) with 
ischemic stroke in COVID-19 had a significant rise of D-dimer level in 
blood from 1195 ng/ml to 4873ng/ml. Most of the cases males D-dimer 
results were higher than females D-dimer.
Conclusions: Our research show a strong association between D-dimer 
levels and ischemic stroke in COVID-19 patients. Consequently, call for 
the daily assessment of D-dimer to assess disease progress in severely 
infected patients is preferable. Thus, anticoagulation therapy should be 
started once the D-dimer levels are >1000 ng/ml.
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1faculty of medicine of oran, Emergency hospital, Oran, Algeria, 1faculty of 
medicine of oran, Emergency hospital, Oran, Algeria

Background and aims: Medical and neurological complications after 
acute ischemic stroke can negatively impact outcomes and, in some cases, 
may be preventable. Limited data exist regarding the frequency of these 
complications occurring in the first days and months after stroke and the 
relationship between these complications and outcome. Our objective 
was to identify the types, severity and frequency of medical and neuro-
logical complications following acute ischemic stroke and to determine 
their role in mortality and functional outcomes.
Methods: Rates of serious (life-threatening) and non-serious medical and 
neurological complications and mortality were derived from the placebo 
member of the database of the randomized trial of tirilazad mesylate in 
acute stroke. Complications were correlated with clinical outcomes using 
logistic regression techniques
Results: Of all the patients (n=577), 80% had at least one complication. 
The most frequent serious medical complication was aspiration pneumo-
nia (5%), and the most frequent serious neurological complication was a 
new cerebral infarction or prolongation of the infarction on admission 
(4%). Mortality at 28 days was 14.9%, at 3 months at 27.9%, at 6 months 
at 31.9% and at one year at; 66% of these deaths were attributed primar-
ily to medical complications. The results were significantly worse in 
patients with serious medical complications, concerning post-stroke dis-
ability 45.1% of patients had a Rankin score between 3 and 5 at discharge 
from the hospital and only 12.9% were discharged without neurological 
sequelae
Conclusions: Medical complications following ischemic stroke not only 
influence mortality, but may also influence post-stroke disability.
Disclosure of interest: No
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STROKE SURVIVOR INVOLVEMENT IN A 
STUDY OF REHABILITATION FOR VISUAL 
FIELD LOSS AFTER STROKE

Philip Clatworthy*1, Ailie Turton2, Jayne Angilley3,  
Alex Palombi4, Sam Harding5, Fiona Rowe6, Audrey Bowen7, 
Christine Hazelton8, Aisling Cashell5, John Crump5,  
Tony Mulvihill5
1North Bristol NHS Trust, Department of Neurology, Bristol, United Kingdom, 
2University of the West of England, School of Health and Social Wellbeing, 
Bristol, United Kingdom, 3NHS Grampian, Rinnes Medical Group & Tomintoul 
Medical Centre, Aberdeen, United Kingdom, 4Royal Holloway, University of 
London, Department of Health Studies, London, United Kingdom, 5North 
Bristol NHS Trust, Research and Innovation, Bristol, United Kingdom, 
6University of Liverpool, VISION Research Unit, Liverpool, United Kingdom, 
7University of Manchester, Geoffrey Jefferson Brain Research Centre, 
Manchester, United Kingdom, 8Glasgow Caledonian University, Nursing, 
Midwifery and Allied Health Professions (NMAHP) Research Unit, Glasgow, 
United Kingdom

Background and aims: The Hemianopia Activity Based InTervention 
(HABIT) study is an NIHR-funded study to refine and operationalise 
an occupational therapy (OT) intervention for visual field loss  
after stroke. We explored the role of stroke survivor involvement in 
HABIT.

Background and aims: Stroke patients often present circadian disrup-
tion due to multiple causes e.g. primary disease, comorbidities, medica-
tion, immobilization, reduced daylight entrainment and sleep disturbances. 
The objective is to investigate the circadian rhythm of temperature in 
forehead skin in patients with moderate to severe stroke admitted for 
rehabilitation.
Methods: A physiologic study in form of a secondary analysis of a former 
randomized study (ClinicalTrials.gov Identifier: NCT02186392). In total 
27 patients with moderate to severe stroke were included between May 
1st 2014, and June 1st 2015. Diurnal temperature was collected approx. 7 
days after admission at the acute stroke unit by a skin surface tempera-
ture probe as part of a Polysomnography (PSG) measurement.
Results: Temperature variations show no circadian rhythm (Type 3 tests 
of fixed effects by SAS, p = 0.1610). The median temperature variance 
did fluctuate, but not significantly, and the small changes in circadian tem-
perature variance did not follow the normal temperature variance.
Conclusions: Moderate to severe stroke patients show an abolished 
circadian rhythm of temperature, supporting the knowledge of pre-
sumed circadian rhythm disturbances after stroke. This suggests an 
unmet need for further exploration of underlying mechanism and 
potential management.
Disclosure of interest: No
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Effectiveness of using a robotic manipulation 
device with computer games based rehabilitation 
platform to improve manual dexterity in post-
stroke clients

Anuprita Kanitkar*1, Nariman Sepehri2, Sepideh Pooyania3, 
Cherry Kit-Fong Hin1, Tony Szturm1

1University of Manitoba, Bannatyne Campus, College of Rehabilitation 
Sciences, Winnipeg, Canada, 2Price Faculty of Engineering, Department of 
mechanical engineering, Winnipeg, Canada, 3Riverview Health Centre, Internal 
medicine, Winnipeg, Canada

Background and aims: There is a need to improve the engagement and 
accessibility of rehabilitation programs targeting manual dexterity in peo-
ple with stroke. For this reason a low-cost robotic manipulandum device 
(RMD), equipped with monitoring and assistive technologies was devel-
oped for game-based repetitive task practice of a broad range of manual 
dexterity skills.
Methods: A crossover randomized controlled trial (RCT) with 16 stroke 
was conducted at participants First Step Wellness Centre in Manitoba and 
Regina to evaluate the feasibility and benefits of the game-based exercise 
program using the RMD. Participants received 10 weeks each (Twice per 
week) of the computer games-based exercise program using the RMD or 
a conventional therapy program.
Results: Structured interviews were conducted to evaluate participants’ 
perspectives about expectations, acceptability and usability of the device 
and games. Quantitative analysis pre- to post-intervention included: (a) 
the Wolf Motor Function Test (WMFT) and (b) computer-game-based 
upper extremity (CUE) assessment. Results: The cross-over RCT study 
revealed that participants’ expectations related to manual dexterity were 
addressed. Findings showed acceptable and engaging game-based task-
oriented training with a high level of compliance rate. Significant improve-
ments pre- to post-intervention were seen in the WMFT (15%) and in 
manual dexterity performance for the CUE test (18%) of a broad range of 
precision object manipulation tasks.
Conclusions: The present study demonstrates feasible trial procedures, 
acceptable goal-directed game-based exercises using the RMD and posi-
tive outcomes. These findings and the theoretical evidence will direct the 
next phase of a full-scale RCT for participants with stroke.
Disclosure of interest: No
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Efficacy of Repetitive Transcranial Magnetic 
Stimulation Over S1 for Motor Learning in Stroke 
Patients. A Randomized Controlled Clinical Trial

Alfredo Lerín Calvo*1,2, Sergio Lerma Lara1, Raúl Ferrer Peña1

1The Center for Advanced Studies University La Salle, Autónoma University of 
Madrid, Faculty of Healthy Science, Department of Physiotherapy, Madrid, 
Spain, 2Neuron Clinic, Research Department, Madrid, Spain

Background and aims: Cerebrovascular Accidents (CVA) represent 
the leading cause of disability worldwide, which has an impact on func-
tional impairment due to motor and cognitive causes. In turn, it has been 
observed that the primary somatosensory area (S1) plays an important 
role in the learning of a motor task, so the aim of this study is to test the 
effectiveness of repetitive Transcranial Magnetic Stimulation (rTMS) on S1 
in the improvement of motor learning in subjects with stroke.
The aim of this study is to evaluate the efficacy of repetitive transcranial 
magnetic stimulation in the somatosensory area in subjects with subacute 
stroke on motor learning.
Methods: A randomised controlled clinical trial is proposed. The trial 
includes patients who have suffered a stroke less than 6 months before 
starting rehabilitation. The main variable assessed is the motor function 
measured with the Action Research Arm Test (ARAT), evaluated before 
and after having carried out 20 sessions of rTMS. The experiment will 
consist of 2 treatment groups, the experimental group will receive rTMS 
on S1 of the affected hemisphere 5 days per week and the placebo group 
will receive no real stimulation.
Results: To perform the analysis, the mixed models ANOVA test will be 
used to analyse the group factor in the quantitative variables to observe 
the variability of the intra-group treatment response.
Conclusions: According to our hypothesis, the application of rTMS in S1 
is able to improve motor learning in stroke subjects.
Disclosure of interest: No
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Stroke in patients with large Ischaemic Core: 
Assessment of Reperfusion therapy Impact  
on Outcome (SICARIO) trial

Carlos Garcia-Esperon*1, Mark Parsons2, Andrew Bivard3,  
Ferdi Miteff1, Leonid Churilov3, Neil Spratt1, Ken Butcher4,  
Liz Holliday5, Christopher Bladin3, Bernard Yan3, Lan Gao6, 
Andrew Cheung2, Damien Easton3, Michelle Russell1, /
Christopher Levi/1
1John Hunter Hospital, Neurology, Newcastle, Australia, 2Liverpool Hospital, 
Neurology, Sydney, Australia, 3University of Melbourne, Neurology, Melbourne, 
Australia, 4University of NSW, Neurology, Sydney, Australia, 5University of 
Newcastle, Biostatistics, Newcastle, Australia, 6Deakin University, Neurology, 
Melbourne, Australia

Background and aims: Endovascular thrombectomy (EVT) is effective 
for large vessel occlusion (LVO) stroke patients with small volumes of 
computed tomography perfusion (CTP)-defined ischemic core infarction 
within 24 hours from onset. There is little data available regarding EVT for 
patients with large cores. Observational studies suggest large benefits 
with core 50-70 mL. For those with core 70-100 mL there is strong sug-
gestion of benefit, with the caveat of all non-radomised data. For core 
>100 mL there is insufficient data regarding benefits, or even potential 
harm, to justify a randomised trial. We propose a randomised controlled 
trial, using volumetric measures of large core (>70 mL).

Methods: Meeting notes and correspondence were collated, supple-
mented by conversations with Study Management Group (SMG) members 
including two stroke survivors. Patient and public involvement (PPI) activi-
ties were identified, and the experience of stroke survivor SMG members 
explored. Barriers and facilitators to PPI were identified, along with how 
PPI impacted the study and how future PPI might be improved.
Results: Two core PPI activities were described in the original  
grant application: an initial focus group where stroke survivors contrib-
uted to co-design of the intervention; and stroke survivor SMG 
membership.
The role of stroke survivors on the SMG developed during the study, 
facilitated by having a nominated contact for them, and space for 
involvement in meetings, including a standing agenda item to provide 
feedback. Barriers included video calls due to visual impairment and file 
sharing.
Intervention improvements arising from PPI included: development of 
“success stories” for intervention materials; graphical representations of 
experience of visual field loss and core intervention components; devel-
opment and curation of videos illustrating impact of visual field loss.
Stroke survivor SMG members contributed to documents, provided 
statements of support and robustly discussed study recruitment, research 
methods, health inequalities and accessibility.
Conclusions: Stroke survivor experience has been essential in develop-
ing a patient-focused intervention; this goes beyond what was originally 
anticipated.
Disclosure of interest: No
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INDICATORS OF BDNF AND CORTISOL IN 
POSTCOVID PATIENTS WITH ISCHEMIC 
STROKE IN TASHKENT

Shakhida Gazieva*1, Gulnora Rakhimbaeva1,  
Dilshoda Akramova1, Maksud Ataniyazov1

1Tashkent Medical academy, Neurology, Tashkent, Uzbekistan

Background and aims: The use of biochemical tests in the treatment 
of patients with ischemic stroke with anamnesis of COVID-19 infection 
would serve to adjust the approaches to the treatment
Methods: The parameters of the levels of BDNF and cortisol were stud-
ied in two 70 patients. The initial level of BDNF in post-COVID patients 
was significantly lower (740.6 pg/ml) than in patients without a history of 
COVID-19 (932.2 pg/ml, p<0.05). The first group received a modified 
therapy consisting of standard therapy and anticoagulants to it with a 
switch to rivoraxaban 20 mg additional therapy with 2-ethyl-6-methyl-
3-hydroxypyridine succinate according to the scheme + enhanced exer-
cise therapy. The second group of patients received only standard therapy. 
The therapy lasted 3 months. Analyzes were carried out between the 
data obtained before and after therapy against the background of data 
from healthy volunteers.
Results: Against the background of the therapy, a gradual significant 
(p<0.01) improvement in BDNF and cortisol parameters was observed 
and, accordingly, the rehabilitation period was accelerated. In the second 
group of patients, not so pronounced improvements in these indicators 
were noted. This was reflected in improved scores on the Rankin, 
Rivermead, MoCa, and NIHSS scores. An average negative correlation 
was established between the amount of the neurotrophic factor BDNF 
and cortisol during the treatment period.
Conclusions: Baseline low concentration of BDNF and high cortisol 
concentrations can be a predictor of slow regression of neurological and 
cognitive deficit. BDNF and cortisol parameters can be reliable indicators 
of the effectiveness of prescribed therapy.
Disclosure of interest: No
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11. MedStar National Rehabilitation Network and Georgetown University 
School of Medici, Rehabilitation, Washington, United States, 2Southern 
Älvsborg Hospital, Rehabilitation, Borås, Sweden, 3CHU Pontchaillou, 
Rehabilitation, Rennes, France, 4University Medicine Mainz, Rehabilitation, 
Mainz, Germany, 5La Paz University Hospital, Rehabilitation, Madrid, Spain, 
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Medical Affairs, Slough, United Kingdom, 8Ipsen, Biometry, Boulogne-
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Background and aims: While there is good evidence on the overall 
incidence of post-stroke spasticity (PSS), little is known about how many 
patients develop ‘problematic’ spasticity that would benefit from pharma-
cological treatment, and how early this develops.
Methods: Epitome is a prospective, observational, epidemiological study 
designed to evaluate the proportion of stroke survivors with paresis who, 
within 1 year of their stroke, develop ‘problematic’ PSS that would benefit 
from pharmacological therapy. The study will follow participants (18-85y) 
from 7 countries presenting with paresis ⩽2 weeks of a first-ever stroke 
that has occurred within ⩽4 weeks. Participants are monitored remotely 
at 2 weeks, 1-, 2-, 3-, 6-, 9- and 12-months post stroke to detect the 
onset of PSS using the Post stroke Spasticity Monitoring Questionnaire 
(PSMQ) (Zorowitz et al, 2017). If a patient is enrolled past any of these 
timepoints, their next timepoint is recorded. If the PSMQ indicates the 
possible presence of spasticity, patients undergo a full in-clinic assessment 
to confirm onset of PSS; patients without clinically confirmed PSS return 
to monitoring.
Results: For patients with confirmed PSS, the investigator will assess 
whether the patient has problematic spasticity that could benefit from 
pharmacological therapy. For the purposes of this study, problematic spas-
ticity is defined as spasticity that causes patient impairment, impact on 
daily functioning, and/or impact on participation. Treatment plans will be 
documented including the reasons for treatment decisions.
Conclusions: Results from this study will inform on the scale of the clini-
cal problems caused by PSS.
Disclosure of interest: Yes
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ACTION: ANAKINRA IN CEREBRAL 
HAEMORRHAGE TO TARGET 
SECONDARY INJURY RESULTING FROM 
NEUROINFLAMMATION – A PHASE II 
CLINICAL TRIAL

Maaike Cliteur*1, Jeannette Hofmeijer2, Wilmar Jolink3, 
Catharina Jm Klijn1, Floris Schreuder1

1Donders Institute for Brain, Cognition and Behaviour, Department of 
Neurology, Radboud University Medical Centre, Nijmegen, Netherlands, 
2Rijnstate Hospital, Department of Neurology, Arnhem, Netherlands, 3Isala 
Hospital, Department of Neurology, Zwolle, Netherlands

Background and aims: Inflammation plays a vital role in the develop-
ment of secondary brain injury after spontaneous intracerebral haemor-
rhage (ICH). Interleukin-1 beta is an early pro-inflammatory cytokine, and 
is a potential therapeutic target.
The ACTION trial aims to determine the safety and efficacy of treatment 
with recombinant human interleukin-1 receptor antagonist anakinra com-
pared to standard medical management, and whether its effects are 
dose-dependent.
Methods: This is a phase-II, prospective, randomized, three-armed 
(1:1:1) trial with open-label treatment and blinded end-point assessment 
at 3 hospitals in the Netherlands. We will include 75 patients with 
supratentorial spontaneous ICH admitted within 8 hours after symptom 
onset.
Participants will receive anakinra in a high dose (loading dose 500mg intra-
venously, followed by infusion with 2mg/kg/h over 3 days; n=25) or in a 
low dose (loading dose 100mg subcutaneously, followed by subcutaneous 

Methods: Design: SICARIO is a basket trial designed to test the effect of 
EVT versus standard of care on 3-month mRS in two different popula-
tions. Sub-study 1 (CTP core 70-100mL) is a prospective, randomized, 
open-label, blinded endpoint, international, parallel 2-arm Bayesian 
Optimal Phase 2 (BOP2) design trial (Sample size: 150 patients). Sub-
study 2 (CTP core >100mL) is a prospective, single arm, international, 
BOP2 design trial (Sample size: 180 patients).
Population: Ischaemic stroke patients with anterior LVO within 24 hours 
of onset with an ischemic core of >70mL and a premorbid mRS<3.
Primary Outcome: Substudy 1: Proportion of mRS 0-2 at 3 months. 
Substudy 2: Proportion of mRS 0-4 at 3 months.
Conclusions: SICARIO trial started recruitment in Australia in 
November 2022 and it will start internationally in 2023.
Disclosure of interest: No
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BATMAN: antibiotics against amyloid angiopathy

Sabine Voigt*1,2, Emma Koemans1, Ingeborg Rasing1,  
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Catharina Jm Klijn4, Matthias van Osch2, Adriaan van Es2, 
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1Leiden University Medical Center, Neurology, Leiden, Netherlands, 2Leiden 
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Background and aims: Presence of amyloid-beta may induce a chronic 
state of cerebral inflammation by activating astrocytes, microglia and pro-
inflammatory substances. Minocycline, an antibiotic of the tetracycline 
family, is known to modulate inflammation, gelatinase activity and angio-
genesis. These processes are suggested to be key mechanisms in Cerebral 
Amyloid Angiopathy (CAA) pathology. Our aim is to show target engage-
ment of minocycline and investigate in a double-blind placebo controlled 
randomized clinical trial whether treatment with minocycline (duration 3 
months) can decrease markers of neuroinflammation and the gelatinase 
pathway in cerebrospinal fluid (CSF) in CAA patients.
Methods: The study population consists of 60 persons: 30 persons with 
hereditary Dutch type CAA (D-CAA) and 30 persons with sporadic 
CAA. They will be randomized for either placebo or minocycline (15 
sporadic CAA and 15 D-CAA minocycline, 15 sporadic CAA and 15 
D-CAA placebo). At baseline a standardized neuropsychological assess-
ment will be performed. At t=0 and t=3 months the following biomarker 
data will be collected: 7T MRI vascular markers, CSF and blood biomark-
ers, general health assessment markers.
Results: Our primary endpoints are markers of neuroinflammation and 
the gelatinase pathway (IL6, MCP-1, IBA-1, MMP2/9, and VEGF) in CSF.
Conclusions: BATMAN started in December 2020 and until now 38 
participants (27 with sporadic CAA and 11 with D-CAA) are included.
Disclosure of interest: No
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HOW MANY STROKE SURVIVORS 
DEVELOP PROBLEMATIC SPASTICITY 
THAT REQUIRES PHARMACOLOGICAL 
TREATMENT? RATIONALE AND PROTOCOL 
FOR AN OBSERVATIONAL, PROSPECTIVE, 
INTERNATIONAL STUDY

Richard Zorowitz1, Laura Serrano Barrenechea2, Simon Butet3, 
Sergiu Groppa4, David Hernández Herrero5, Rama Prasad6, 
Simon Page*7, Pascal Maisonobe8, Alessandro Picelli9
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Background and aims: Mobility training started early should be safe 
and effective given the right dose. AVERT DOSE is the first stroke reha-
bilitation trial to use an adaptive trial design to define the optimal mobility 
training for mild and moderate ischemic stroke patients in the acute 
phase.
Methods: This is an ongoing global Multi-Arm, Multi-Stage, Covariate-
Adjusted, Response-Adaptive randomised trial. Patients in mild (NIHSS 0-7) 
and moderate (NIHSS 8-16) stroke severity strata are randomised to one of 
four mobility training regimens (including a pre-specified reference group), 
that starts within 48 hr and continues for up to 14 days. Inclusion criteria: 
Ischaemic stroke within 48 hours, ⩾18 years. Exclusion criteria: Severe 
stroke (NIHSS>16), medically unwell, no evident mobility problems. Primary 
Outcome: Proportion of participants achieving a favourable outcome (mRS 
score 0-2) at 3 months post stroke assessed by a Blinded Assessor. With a 
goal to recruit ~2,500 patients, adaptive sample size re-estimation provides 
80% power to detect a 10% absolute treatment effect or larger compared 
to the pre-specified reference group, with a significance threshold of p=0.025 
per stratum. Analyses will be intention-to-treat.
Results: All regions (Australia, Singapore, Malaysia, India, UK, Ireland and 
Brazil) are now actively recruiting with a total of 348 participants. Trial 
commencement has been challenging with significant ethics delays, and as 
a consequence of the COVID pandemic.
Conclusions: This final study in the AVERT series, AVERT DOSE will 
provide reliable guidance about the dose of early rehabilitation after 
ischaemic stroke. The results will be generalisable globally.
ACTRN12619000557134
Disclosure of interest: No
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Screening and patient-tailored care for Emotional 
and COgnitive problems in patients discharged 
home after ischemic stroke (ECO-stroke trial)
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University, Department of Neuropsychology & Psychopharmacology, 
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Background and aims: Patients diagnosed with minor ischemic stroke 
are likely to be discharged home. A substantial number of these patients 
experience cognitive and emotional complaints, resulting in decreased 
quality of life and decreased participation. This study examines the effect 
of screening and patient-tailored care for cognitive and emotional prob-
lems in patients discharged home after ischemic stroke.
Methods: In a multicenter, single blinded, cluster randomized controlled 
trial, 12 hospitals will be randomized (1:1) to the intervention group or 
the usual care group. Patients discharged home after ischemic stroke 

administration of 100mg twice daily for 3 days; n=25). The control group 
(n=25) will receive standard medical management.
Results: Primary outcome is subacute perihaematomal oedema after 
ICH, measured as oedema extension distance (OED) on MRI at day 7±1. 
A sample size of 25 participants per group allows to detect a reduction in 
OED from 0.6 (SD 0.25) in the control group to 0.4 in anakinra treated 
subjects (alpha 0.05, power 0.80), allowing 25% drop-out.
Secondary outcomes are safety of anakinra in ICH patient, effect on 
serum inflammation markers, MRI measures of blood brain barrier integ-
rity and functional outcome at 90±7 days.
Conclusions: The ACTION trial is open for inclusion since August 2022.
Disclosure of interest: No
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Symptomatic Carotid Outcomes Registry with 
multi-center Evaluation (SCORE)
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Thanh N. Nguyen7
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Background and aims: Current treatment of symptomatic carotid ste-
nosis relies on data that is more than 30 years old. There is no reliable 
information on the stroke rate with modern, intensive medical therapy. 
The aim of this pragmatic registry is to provide an estimate of the ipsilat-
eral stroke rate for patients with 50-99% symptomatic carotid stenosis 
who have at least one feature suggesting reduced stroke risk.
Methods: Intensive medical therapy (IMT) will be provided to all partici-
pants. IMT consists of dual antiplatelet therapy (short-term), high potency 
statins, blood pressure control, and lifestyle modification with risk factor 
education. Criteria for enrollment include any of three clinical or radio-
logic markers. Clinical 1) Women 2) Retinal ischemic event only 3) Last 
symptomatic event >2 weeks ago. Radiologic: 1) TCD negative for emboli 
2) MRI negative for intraplaque hemorrhage 3) High risk TIA with nega-
tive DWI. Follow-up is one year.
12 centers in the US and Canada are approved for enrollment.
Primary endpoint: Ipsilateral ischemic stroke within 12 months of enrollment.
Results: Study began enrollment in late 2022.
Sample size 114 patients
Enrollment as of Jan 2023: 2
Conclusions: SCORE Registry will provide valuable information on the 
stroke rate in patients with symptomatic carotid stenosis treated with 
intensive medical therapy. These data will allow clinicians to refine carotid 
stenosis decision making in symptomatic patients with >50% stenosis and 
potentially justify a future phase III RCT.
Disclosure of interest: No
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A phase III, multi-arm multi-stage covariate-adjusted 
response-adaptive randomized trial to determine 
optimal early mobility training after stroke
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Causal evidence for task regulation by anterior 
cingulate cortex: an experimental prospective 
study in patients with stroke in the frontal lobe

Joyce Oerlemans*1,2, Ricardo Alejandro2, Dimitri Hemelsoet1, 
Paul Boon1, Clay Holroyd2, Veerle De Herdt1

1University Hospital Ghent, Neurology, Ghent, Belgium, 2Ghent University, 
Experimental Psychology, Ghent, Belgium

Background and aims: With the number of stroke survivors rising, the 
incidence of post-stroke sequelae has significantly increased. This includes 
mood disorders and impairment in activities of daily living. Anterior cin-
gulate cortex (ACC) is responsible for task regulation and decision-mak-
ing. ACC dysfunction may be implicated in the development of post-stroke 
sequelae.
The aim of this study is to (1) investigate the impact of ACC damage on 
task regulation and (2) investigate the contribution of ACC to develop-
ment of neuropsychiatric disorders.
Methods: Patients with frontal lobe stroke are recruited at Ghent 
University Hospital, Belgium (recruitment started April 2021). Participants 
perform the coffee-tea task (CTT), a hierarchical sequence task. MoCA 
and Oxford Cognitive Score (OCS) questionnaires are administered, and 
participants fill in the Beck’s Depression Inventory (BDI) and Dysexecutive 
Questionnaire (DEX).
Results: We have currently recruited 48 patients: mean age 61,4 (±13,6), 
21 female. 23 participants (48.9%) successfully completed the CTT. Mean 
MoCA score was 26,5±2,8 (n=38), mean OCS score was 120,9±10,1 
(n=43). Mean BDI score was 10,4±9 (n=36), 6 patients (17%) had a score 
greater than 20 and suffered from clinical depression. Mean DEX score 
was 21,6±13,0 (n=36). There were no statistically significant differences 
(p>0.05) in these outcomes between ACC lesions vs. no-ACC lesions.
Conclusions: Preliminary analysis did not show a contribution of ACC 
lesions to worse performance of the CTT or higher BDI/DEX score. 
Fifty percent of the participants was able to complete the CTT, and 
MoCA and OCS scores did not reveal a severe cognitive impairment in 
this populatio
Disclosure of interest: No
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Effects of Aerobic Exercise During the Early 
Rehabilitation After Ischemic Stroke
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Background and aims: In animal experiments, running wheel training 
improves stroke recovery. Further, exercise has a positive impact on 
fatigue, depression, and cognitive impairment – common long-term con-
sequences of a stroke associated with high individual and economic bur-
den. But controlling patient’s exercise beyond the time of rehabilitation 
has been challenging. Wearable devices represent a potential solution 
here. We hypothesize that physical exercise will not only improve motor 
skills, but also counteract post-stroke fatigue, post-stroke depression and 
post-stroke cognitive impairment.
Methods: 30 stroke patients with mild to moderate stroke symptoms 
will be included within the first 14 days after the event. For the following 
90 days participants in the intervention group are instructed to walk 
30-45 minutes 3-5 times weekly. The intensity of walking is heart rate 
controlled by smartwatches. Motor function will be assessed by the fugl-
meyer score in combination with an innovative testing by "speedzone", 
where patients respond to a visual signal. Cognitive functions are 

without rehabilitation care will be included. The intervention encom-
passes one consultation of 60 minutes executed by a specialized nurse at 
the outpatient clinics six weeks after the diagnosis. This consultation 
includes 1) screening for emotional and cognitive problems using sensitive 
instruments, 2) information provision and decision making according to 
the principles of self-management support and 3) a protocol for referral 
to specialized care if needed.
Results: The primary outcome will be the level of participation meas-
ured with the Restriction subscale of the Utrecht Scale for Evaluation of 
Rehabilitation-Participation at one year. Secondary outcomes will be the 
level of cognitive complaints, depression and anxiety, quality of life, 
patient-reported global health and physical disability at one year. 
Additionally, a cost-analysis will be performed. Finally, a mixed-methods 
study will assess the feasibility.
Conclusions: This study will analyze the clinical effectiveness, cost-effec-
tiveness and feasibility of active screening and care for emotional and 
cognitive complaints compared to care as usual in patients discharged 
home after ischemic stroke.
Disclosure of interest: No
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Antiplatelet Secondary Prevention International 
Randomised trial after INtracerebral 
haemorrhaGe (ASPIRING)

Rustam Al-Shahi Salman*1, Ashkan Shoamanesh2,  
Catharina Jm Klijn3, Robin Lemmens4, Xin Cheng5, Lili Song6, 
Craig Anderson7, Graeme J. Hankey8

1The University of Edinburgh, Centre for Clinical Brain Sciences, Edinburgh, 
United Kingdom, 2Population Health Research Institute, Hemorrhagic Stroke 
Research Program, Hamilton, Canada, 3Radboud University Medical Center, 
Neurology, Nijmegen, Netherlands, 4University Hospitals Leuven, Department 
of Neurology, Leuven, Belgium, 5Huashan Hospital, Dept. of Neurology & 
Institute of Neurology, Shanghai, China, 6The George Institute for Global 
Health, Neurology, Shanghai, China, 7The George Institute for Global Health, 
Global Brain Health, Sydney, Australia, 8The University of Western Australia, 
Faculty of Health & Medical Sciences, Perth, Australia

Background and aims: Survivors of stroke due to non-traumatic intrac-
erebral haemorrhage (ICH) are at 7-19% annual risk of further major 
adverse cardiovascular events (MACE). In the REstart or STop 
Antithrombotics Randomised Trial (RESTART) for people with symptomatic 
occlusive vascular disease who survived ICH (ISRCTN71907627), starting 
antiplatelet therapy appeared safe and may have reduced the risk of MACE.
Methods: We seek to determine the effects of antiplatelet monotherapy 
compared to open control in all ICH survivors and investigate generalis-
ability worldwide in the Antiplatelet Secondary Prevention International 
Randomised trial after INtracerebral haemorrhage (ASPIRING). The 
120-participant external pilot phase started in September 2021 in China 
and Australia (NCT04522102). The main phase will start in mid-2024 and 
will recruit ⩾4,148 participants aged ⩾18 years who survive ⩾24 hours 
after symptomatic ICH and have not started antiplatelet or anticoagulant 
drug therapy after ICH at ⩾178 hospitals worldwide. Central computer-
ised randomisation will assign participants (1:1) to start or to avoid anti-
platelet monotherapy. All randomised participants will be followed for the 
primary composite outcome of all ischaemic and haemorrhagic MACE 
(non-fatal stroke, non-fatal myocardial infarction, or vascular death).
Results: In the external pilot phase, we have recruited 71 participants 
(five [7%] at nine sites in Australia and 66 [93%] at 14 sites in China). We 
have obtained funding for the main phase via the Global Cardiovascular 
Research Funders Forum (GCRFF) Multinational Clinical Trials Initiative 
for recruitment in the UK, Canada and The Netherlands.
Conclusions: Interested national leaders in other countries should con-
tact Rustam.Al-Shahi@ed.ac.uk.
Disclosure of interest: Yes
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EVALUATION OF MICROVASCULAR 
RAREFACTION IN VASCULAR COGNTIVE 
IMPAIRMENT AND HEART FAILURE: 
CRUCIAL-VCI

Maud van Dinther*1, Paulien H.M. Voorter2, Bennett Jonathan3, 
Thomas Treibel3, Ana Ezponda Casajús4, Gorka Bastarika4, 
Arantxa González5, Elizabeth A.V. Jones6, Jaocbus Jansen2, 
Walter Backes2, Julie Staals1, Robert van Oostenbrugge1

1Maastricht University Medical Center, Department of Neurology, Maastricht, 
Netherlands, 2Maastricht University Medical Center, Department of Radiology 
& Nuclear Medicine, Maastricht, Netherlands, 3University College London, 
Institute of cardiovascular science, London, United Kingdom, 4Clínica 
Universidad de Navarra, Department of Radiology, Pamplona, Spain, 5CIMA, 
Universidad de Navarra and IdiSNA, Program of Cardiovascular Diseases, 
Pamplona, Spain, 6KU Leuven, Department of Cardiovascular Sciences, 
Leuven, Belgium

Background and aims: Microvascular rarefaction (reduction of 
microvascular density) is thought to be an important mechanism in the 
pathophysiology of small vessel diseases such as vascular cognitive 
impairment (VCI) and heart failure with preserved ejection fraction 
(HFpEF). VCI and HFpEF often present together, and share identical 
cardiovascular risk factors. The international CRUCIAL consortium set 
out to develop novel non-invasive tools to determine microvascular 
health in both heart and brain using perfusion MRI, as well as easier and 
faster surrogate biomarkers of cerebral and/or cardiac rarefaction by 
investigating sublingual capillary health, vascular density of the retina, 
and mRNA sequencing of circulating endothelial-derived extracellular 
vesicles.
Methods: The clinical research program of CRUCIAL consists of several 
concurrent observational cohort studies in VCI patients, HFpEF patients 
and elderly controls. In CRUCIAL-VCI we aim to recruit 75 VCI patients 
and 40 controls. Main study endpoints are advanced brain and heart MRI 
markers for microvascular hypoperfusion and dysfunction, structural vas-
cular brain MRI markers, cognitive function, and diastolic heart function. 
Regression analysis will be performed to investigate independent associa-
tions between perfusion measures in heart and brain, and measures of 
disease severity. Secondary study endpoints include sublingual flow-
related capillary density, retinal vascular density on OCT angiography and 
microvesicles.
Results: Study protocol and patient information leaflet have been devel-
oped and ethical approval has been secured. Recruitment has been ongo-
ing since December 2020. Currently we have recruited 34 VCI patients 
and 18 aged matched controls. First results are expected in 2024.
Disclosure of interest: No
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ESTABLISHMENT OF MAGENTIC RESONANCE 
IMAGING BIOMARKERS FOR DETECTION 
OF EARLY DISEASE PROGRESSION AND 
IDENTIFICATION OF THERAPEUTIC 
STRATEGIES IN CEREBRAL SMALL VESSEL 
DISEASE (SVD): EARLYPROG-SVD

Franziska Frank*1, Polkowski Christoph2, Manoj Shrestha3, 
Celina Ufken4, Felicitas Petry4, Ulrike Nöth3, Ralf Deichmann3, 
Alexander Seiler4

1Goethe University Frankfurt, Neurology, Frankfurt am Main, Germany, 
2Goethe University Frankfurt, Neuroradiology, Frankfurt, Germany, 3Goethe 
University Frankfurt, Brain Imaging Center, Frankfurt, Germany, 4Goethe 
University Frankfurt, Neurology, Frankfurt, Germany

evaluated by MoCA and SDMT; extent of fatigue and depression by 
FSMC, HADS-D and WHODAS. Further, we will perform flow cytomet-
ric analyses to characterize immunological effects. Structural correlates of 
functional repair shall be visualized by MRI-DTI.
Results: We have included the first patients in 2022 and are still recruit-
ing. We aim to present results of these first patients.
Conclusions: We aim to identify subgroups of patients who benefit 
most from exercise as well as potential barriers to continued regular 
movement in stroke patients. The long-term goal is to adapt the study 
design for broad application.
Disclosure of interest: No
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A MULTIMODAL INDIVIDUALIZED 
INTERVENTION TO PREVENT FUNCTIONAL 
DECLINE AFTER STROKE. A RANDOMISED 
CONTROLLED TRIAL ON LONG-TERM 
FOLLOW-UP AFTER STROKE (THE LAST-
LONG TRIAL)

Torunn Askim*1, Anne Hokstad2, Elin Berg2,3, Øystein Døhl2,4, 
Hanne Ellekjær2,5, Håkon Ihle-Hansen6, Bent Indredavik2,5, 
Stian Lydersen7, Jon Magnussen8, Ingvild Saltvedt2,9,  
Yngve Seljeseth10, Bente Thommessen3

1Norwegian University of Science and Technology, Neuromedicine and 
Movement Science, Trondheim, Norway, 1Norwegian University of Science and 
Technology, Neuromedicine and Movement Science, Trondheim, Norway, 
3Akershus University Hospital, Department of Neurology, Lørenskog, Norway, 
4City of Trondheim, Department of Finance, Trondheim, Norway, 5St. Olav's 
University Hospital, Department of Stroke, Trondheim, Norway, 6Bærum 
Hospital, Medical Department, Bærum, Norway, 7Norwegian University of 
Science and Technology, Regional Centre for Child and Youth Mental Health and 
Child Welfare, Trondheim, Norway, 8Norwegian University of Science and 
Technology, Department of Public Health and Nursing, Trondheim, Norway, 9St. 
Olav's University Hospital, Department of Geriatrics, TRONDHEIM, Norway, 
10Møre and Romsdal Health Trust, Department of Medicine, Ålesund, Norway

Background and aims: Physical and cognitive impairments are barriers 
to maintaining function after stroke. The main objective of LAST-long is 
to investigate the benefit of regular follow-up by a stroke-coordinator 
who sets up a treatment plan targeting the individual needs for follow-up 
to prevent functional decline in the long term after stroke.
Methods: A pragmatic randomised controlled trial, with repeated measures 
at 6, 12, and 18 months after inclusion, is applied. Patients admitted to four 
Norwegian hospitals will be screened for inclusion 3-months after stroke. A 
total of 300 patients, age⩾18, modified Rankin Scale (mRS)<5, able to 
understand Norwegian and willing to sign informed consent will be included. 
Patients with short life expectancy or other serious diseases will be excluded.
The intervention consists of regular meetings with a community-based 
stroke-coordinator, who will use a checklist to assess the patients’ risk- 
profile within physical health and lifestyle, mobility and ADL function, 
cognitive function, and social function. Accordingly, the coordinator will 
set up an action-plan based on national guidelines aiming to achieve the 
treatment goals.
Mixed models will be used to evaluate differences between the groups for 
the primary (mRS) and secondary endpoints (cognition, motor function, 
extended ADL, self-perceived health, quality-of-life, frailty, vascular 
events, caregivers burden, health costs, etc.) across the 4 time points.
Results: By January 16, 2023, 288 patients have been included at St. 
Olavs Hospital (n=125), Akershus University Hospital (n=91), Bærum 
Hospital (n=65) and Ålesund Hospital (n=7).
Conclusions: Follow-up will be concluded in 2024. ClinicalTrials.gov 
identifier: NCT03859063
Disclosure of interest: No
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Background and aims: The ESTREL trial investigates whether 
Levodopa given in addition to usual rehabilitative therapies results in a 
patient-relevant enhancement of motor recovery after acute stroke.
Methods: ESTREL (Enhancement of Stroke REhabilitation with 
Levodopa) is a multicenter, placebo-controlled, double-blind randomized 
superiority trial. Patients with an acute ischemic or hemorrhagic stroke 
and disabling hemiparesis requiring in-hospital rehabilitation are enrolled 
in 12 acute care centers within 7 days onset and later transferred to neu-
rorehabilitation centers. Participants receive Levodopa 100mg/Carbidopa 
25mg three times daily or matching placebo for 5 weeks in addition to 
standardized rehabilitative therapy. The primary outcome is the in 
between-difference of the Fugl-Meyer-Motor Assessment score 3 months 
after randomization. We present the characteristics of the first 400 of 
610 patients to be enrolled
Results: 338 patients (84.5%) had an ischemic stroke. Participants had a 
median age of 73 [IQR 63-82] years and 40.8 % were female. At baseline, 
the median NIH-Stroke scale score was 8 [5-10]. Three month visits were 
performed in 369 patients (92.2%); 19 (4.75) died before the 90-days-visit, 
9 (2.5%) withdrew from the study and 3 patients missed the clinical visit
Conclusions: The ESTREL study progresses successfully and few patients 
are withdrawing. This large trial in the field of neurorehabilitation will 
provide evidence whether the additional use of Levodopa in stroke reha-
bilitation is safe and effective.
Disclosure of interest: No
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TRIDENT COGNITIVE SUBSTUDY: 
PRELIMINARY RESULTS FROM A BRAZILIAN 
COHORT
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Mariana Almudi2, Magda Martins2, Adriana Binsfeld Hess2, 
Renata Kochhann2, Maria Clara Zanon Zotin3, Octavio Pontes-
Neto3, Sheila Cristina Ouriques Martins1, Craig Anderson4
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Ribeirão Preto, Neurology, Ribeirão Preto, Brazil, 4The George Institute for 
Global Health, Global Brain Health Initiative, Research, Newton, Australia

Background and aims: Intracerebral hemorrhage (ICH) is the most 
serious and disabling stroke type, accounting for up to 50% of strokes in 
low-to-middle-income countries. Cognitive decline and dementia are also 
high following ICH, due to the common underlying vasculopathy of cere-
bral small vessel disease (CSVD).
TRIDENT (Triple therapy prevention of Recurrent Intracerebral Disease 
EveNts Trial) main study aims to determine the effectiveness of the fixed 
low-dose triple combination of blood pressure-lowering agents (Triple 
Pill) on recurrent stroke and to evaluate the secondary outcome of cogni-
tive decline and dementia.
The aim of this substudy is to assess the Triple Pill effectiveness on mem-
ory decline, cognition, and CSVD progression.
Methods: As part of TRIDENT, an international, multicenter, double-blind, 
placebo-controlled, parallel-group, randomized controlled trial in ICH 
approximately 200 participants will be included in Brazil. Participants recruited 
from TRIDENT local sites will be offered the opportunity to undergo addi-
tional cognitive assessments through gold-standard neuropsychological tests 
at baseline (until up to 6 weeks post-randomization), and 12 months. In paral-
lel, MRI evaluation of these patients will be performed to assess CSVD pro-
gression through specific parameters at baseline and 12 months.
Results: The study recruitment is ongoing.
Conclusions: The substudy could potentially contribute to evaluating 
Triple Pill’s effectiveness on cognitive decline, dementia, and CSVC pro-
gression in ICH patients.
Disclosure of interest: No

Background and aims: In patients with cerebral small disease (SVD) 
exhibiting white matter hyperintensities (WMH) of a similar extent, clini-
cal manifestations such as ischemic stroke or cognitive decline show great 
interindividual variation. The microstructural mechanisms underlying 
those differences in the course of the disease and their sequential changes 
over time have not been sufficiently elucidated. A deeper understanding 
of these mechanisms and their timely relationship is necessary for the 
development and validation of meaningful imaging biomarkers for early 
disease progression, which might allow for identifying therapeutical strat-
egies and evaluating their effects in clinical studies. Therefore, we set up a 
longitudinal neuroimaging study employing multimodal quantitative (q) 
magnetic resonance imaging (MRI) and diffusion tensor imaging (DTI) 
techniques to investigate in detail the microstructural integrity and con-
nectivity of macroscopically affected and inconspicuous brain tissue over 
time in SVD.
Methods: 50 patients with SVD and 50 age-matched control subjects will 
be recruited for 3 T magnetic resonance imaging (MRI), comprehensive 
clinical assessment and cognitive testing (CERAD-Plus test battery) 
planned at seven different time points over a period of 5 years. Changes 
in high-resolution qMRI parameters with T1-, T2-, T2*-, and T2'-MR 
relaxometry as well as DTI measures including structural connectivity will 
be analyzed over time and their relationship with clinical features, conven-
tional SVD imaging markers and tissue atrophy will be investigated.
Conclusions: EARLYPROG-SVD was designed to investigate short-term 
changes of the tissue microstructure and to identify potential imaging 
biomarkers of early disease progression in SVD, which might be useful for 
clinical studies.
Disclosure of interest: No
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ENHANCEMENT OF STROKE 
REHABILITATION WITH LEVODOPA (ESTREL-
STUDY) - PROGRESS OF THE ONGOING 
MULTICENTER PLACEBO-CONTROLLED 
RANDOMIZED TRIAL
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Population Health Research Institute, Department of Medicine (Division of 
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Background and aims: Intracerebral haemorrhage (ICH) survivors are 
at high risk of ischaemic vascular events. Colchicine is a promising treat-
ment for ICH survivors as its anti-inflammatory effects may attenuate 
secondary (inflammatory) brain injury following an acute ICH and may 
reduce ischaemic major adverse cardiovascular events (MACE) without 
increasing the risk of bleeding.
Methods: CoVasc-ICH is a randomised, double-blind, placebo-con-
trolled, phase II trial. In the vanguard phase, it aims to determine the 
feasibility of conducting a main phase trial. Adults within 48 hours of ICH 
onset who have established or risk factors for atherosclerotic disease and 
who consent are randomly assigned (1:1) to either oral colchicine 0.5mg 
once daily or matching placebo. The primary efficacy outcome collected 
in anticipation of continuation to a main phase trial is MACE over a 
median of 12 months. Safety outcomes include symptomatic ICH expan-
sion and recurrent ICH. An MRI sub-study is investigating whether colchi-
cine attenuates peri-haematomal oedema volume and number of DWI 
hyperintense lesions on MRI. This trial is registered (NCT05159219) and 
is open to recruitment.
Results: Recruitment has commenced with 9 participants enrolled to date 
at 5 sites and will continue until the enrollment of 100 adult participants at 
a target of 12 high volume Canadian stroke centers in the vanguard phase.
Conclusions: Colchicine is a low-cost approach that has the potential to 
change clinical practice and improve outcomes after ICH. The vanguard 
phase will provide factual prerequisites essential for design refinement and 
funding of the subsequent main phase trial.
Disclosure of interest: No
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IN PATIENTS WITH EMBOLIC STROKE OF 
UNDETERMINED SOURCE (ESUS), THE 
SYSTEMIC INFLAMMATORY RESPONSE INDEX 
(SIRI) CAN INDICATE A POOR PROGNOSIS

In Hwan Lim*1, Soon-Ho Hong1, Young Dae Kim1, Ji Hoe Heo1, 
Hyo Suk Nam1

1Yonsei University College of Medicine, Department of Neurology, Seoul, South 
Korea

Background and aims: Biomarkers that can predict the prognosis of 
patients with embolic stroke of undetermined source (ESUS) might be 
helpful. Systemic inflammatory response index (SIRI) is a marker for 
chronic inflammation based on monocyte, neutrophil, and lymphocyte 
counts. The effect of SIRI on outcome in ESUS has not been investigated. 
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NEUROMODULATION OF EXECUTIVE 
DYSFUNCTION IN PATIENTS WITH ACUTE 
STROKE USING TRANSCRANIAL DIRECT 
CURRENT STIMULATION (MODUL-EXE). A 
RANDOMIZED CONTROLLED TRIAL

Laura Amaya Pascasio*1, Jose García Pinteño2, Ana Sánchez 
Kuhn2, Cristina Uceda Sánchez2, José Juan León2,  
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Background and aims: Research on the benefits of non-invasive brain 
stimulation-based interventions in improving executive functions (EEFF) 
of stroke patients is scarce. We aim to assess the efficacy of transcranial 
direct current stimulation (tDCS) combined with cognitive training for 
the rehabilitation of EEFF in acute stroke patients and to explore the 
underlying mechanisms.
Methods: Triple-blinded, randomized-controlled clinical trial including 
60 fronto-striatal acute stroke patients with a Montreal cognitive assess-
ment (MoCA) score <26. Participants will be randomized 1:1 to active 
tDCS (anode F3, cathode FP2, 20 minutes, 2 mA) or sham tDCS for 10 
sessions followed by specific training of EEFF.
Results: The main efficacy outcomes will be MoCA score, Five-digit test 
(inhibitory control), Digit span task (working memory) and the abbrevi-
ated version of Wisconsin Card Sorting test (cognitive flexibility), 
assessed immediately after and during the following 12 months (one, 
three, six, and twelve months after intervention). Secondly, resting-state 
functional connectivity will be assessed by functional near-infrared spec-
troscopy. Blood biomarkers (neurotrophins, growth factors, and inflam-
matory molecules) will be analysed before and after the intervention.
Conclusions: To our knowledge, this is one of the first studies to evalu-
ate the benefits of tDCS in the rehabilitation of EEFF in the acute phase 
of stroke. The study proposes a cutting-edge brain neuroimaging approach 
to longitudinally trace the effectiveness of the intervention, as well as the 
effect of neurostimulation on neuroplasticity-related blood biomarkers, 
which will help to understand the brain mechanisms involved in the reha-
bilitation of the dysexecutive syndrome.
Disclosure of interest: No
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COLCHICINE FOR THE PREVENTION OF 
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ICH)
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Conclusions: ENOS-2 will provide definitive evidence for the use of 
GTN in acute stroke.
Disclosure of interest: No
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THE METOCLOPRAMIDE FOR AVOIDING 
PNEUMONIA AFTER STROKE (MAPS-2): A 
SINGLE-BLIND RANDOMIZED CONTROLLED 
TRIAL OF METOCLOPRAMIDE FOR 
PREVENTION OF PNEUMONIA AFTER STROKE
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Background and aims: Pneumonia causes more deaths than neurologi-
cal damage after stroke. Stroke-associated pneumonia is caused by aspira-
tion of vomited/regurgitated gastric content. We assess whether 
Metoclopramide (MCL), an antiemetic, prevents pneumonia and reduces 
mortality when given early after stroke onset.
Methods: 2100 adults within 9 hours of stroke onset, moderate to 
severe neurological impairment (NIHSS⩾10) or dysphagia and NIHSS⩾6, 
without definite/probable pneumonia at screening, contraindications to 
MCL, pregnancy, and life-limiting comorbidities will be recruited from 60 
or more UK hospitals.
Patients will be randomised (1:1) by minimisation on age, mRS, NIHSS, type 
of centre and time from onset, to receive 10mg of MCL/placebo (normal 
saline 2ml) tds via injection or nasogastric tube for 14 days. Follow-up will 
be conducted at day 14 in person and at 6-months by telephone.
The primary outcome is all-cause mortality by 6 months. Secondary out-
comes include pneumonia diagnosis, number of days of antibiotic treat-
ment, quality of life(QOL), swallow, and neurological recovery at day 14 
and mRS, frailty, QOL, swallow recovery, and home time at 6-months.
Results: As of 5th of January 2023, 104 (5%) participants have been 
recruited to MAPS-2 trial. Baseline characteristics can be seen in Table 1.
Conclusions: MAPS-2 results will provide definitive evidence for the 
effectiveness of metoclopramide in reducing pneumonia and deaths after 
acute stroke.

We addressed SIRI as a potential biomarker for ESUS patients’ poor func-
tional outcome.
Methods: The study enrolled consecutive patients who underwent com-
prehensive examination, including transesophageal echocardiography. SIRI 
was calculated using a complete blood count from routine blood test and 
defined as neutrophil count X monocyte count / lymphocyte count 
(109/L). A routine blood test was conducted within 24hours of admission 
or transfer. Poor outcome was defined as modified Rankin Scale (mRS) 
score⩾3 at 3months after onset of stroke.
Results: Among 829 patients, mean age was 63.2±13.1 years and 62.4% 
were men. 141 (17.0%) patients had poor outcomes. Patients with poor 
outcomes had higher SIRI than those with good outcomes (0.97, inter-
quartile ranges [IQR] 0.66-1.69 vs. 0.83, IQR 0.52-1.31, p=0.008). SIRI 
was related to poor outcome, in an univariable (adjusted odds ratio 
[aOR] 1.131, 95% confidence interval [CI] 1.024-1.249) and multivariable 
(aOR 1.112, 95% CI 1.007-1.227) logistic regression analysis.
Conclusions: This study suggested that SIRI was significant biomarker 
for poor outcome at 3months in ESUS patients with hypertension and 
initial National Institute of Health Stroke Scale score. Elevation of SIRI 
indicates that hightened systemic inflammation and reduced immune 
response, which is associated with poor outcome in ESUS patients.
Disclosure of interest: No

1930

EFFICACY OF NITRIC OXIDE IN STROKE-2 
(ENOS-2): RATIONALE AND DESIGN OF A 
PHASE IIB SINGLE BLIND RANDOMISED 
CONTROLLED SINGLE-CENTRE TRIAL

Philip Bath*1, Amanda Buck2, Jennifer Craig1, Tim England1, 
Diane Havard1, Amanda Hedstrom2, Emily Stanyard1,  
Kailash Krishnan2, Iris Isheanesu Mhlanga1, Lee Haywood1,  
Lisa Woodhouse1, Nikola Sprigg1

1University of Nottingham, Stroke Trials Unit, Nottingham, United Kingdom, 
2University of Nottingham, Stroke Research Team, Nottingham, United 
Kingdom

Background and aims: High blood pressure (BP) common in stroke, is 
associated independently with increased recurrence, dependency, or late 
death. Nitric oxide (NO) donors including glyceryl trinitrate (GTN) are 
candidate treatments for acute stroke. Whether GTN improves outcome 
through reducing expansion and recurrence or worsens it through reduc-
ing cerebral blood flow remains unclear.
We aim to assess the feasibility of recruitment and safety of GTN to 
inform the design of a definitive trial
Methods: 120 adult patients [100 ischaemic stroke(IS) and 20 intracer-
ebral haemorrhages(ICH)], characterised by systolic BP >120mmHg, will 
be recruited within 3-5 hours of onset. Exclusion criteria include; sei-
zure, mRS⩾4, glucose <3mmol/l, GCS<8, known stroke mimic, life 
expectancy <6months, known sensitivity to Duoderm and contraindica-
tions to GTN.
Patients will be randomised (1:1) to receive 5mg GTN or matching com-
parator Duoderm patch placed on back or shoulders applied for 2 days. 
Patients, researchers, and outcome assessors will be masked to treatment 
allocation.
Feasibility outcomes include recruitment of 100 IS and 20 ICH patients, 
rate of recruitment, proportion of patients approached being randomised, 
adherence to treatment and follow up. Secondary outcomes include BP 
and heart rate over the first 2 days, discharge destination, serious adverse 
events up to day 2, fatal SAEs up to day 90, mortality, disability, cognition, 
mood, and quality of life at day 90.
Results: As of 17th Jan 2023, 20 participants have been recruited to the 
ENOS-2 trial.

Table 1.

Baseline characteristics Statistics

Onset to randomisation,(minutes) 320.5 [221.5, 451.0]
Age,(years) 78.6 (11.5)
Sex,(males) 51 (49.0%)
pre-stroke mRS 1.0 [0.0, 2.0]
NIHSS 17.0 [13.0, 21.0]
Clinical Frailty Scale 3.0 [2.0, 5.0]

Disclosure of interest: No
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pressure >185mmHg and seizure on presentation unless brain imaging 
identifies significant brain ischaemia.
Participants will be randomised (1:1) to receive either RIC (5 cycles alter-
nating between 5 minutes inflation to 200mmHg and 5 minutes deflation) 
or sham (60mmHg). A second dose will be administered 1-2 hours later. 
Two further doses are given on the following day.
Results: The primary outcome is death or dependency (ordinal shift in 
the modified Rankin Scale) at day 90 recorded using central blinded tele-
phone follow-up. Secondary outcomes include cerebrovascular events, 
major adverse cardiac and cerebral events, acute kidney injury, disability, 
cognition, mood, frailty, quality of life, and safety.
Conclusions: RECAST-3 will provide evidence for the use of RIC in 
hyperacute stroke. The results will inform on the safety and improvement 
of the functional outcome in patients for standardised practice in hypera-
cute stroke treatment.
Disclosure of interest: No
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TRANEXAMIC ACID FOR INTRACEREBRAL 
HAEMORRHAGE 3 (TICH-3): RATIONALE 
AND DESIGN OF A PHASE III DOUBLE 
BLIND RANDOMISED CONTROLLED MULTI-
CENTRED SUPERIORITY TRIAL

Nikola Sprigg*1, Michael Desborough2, Diane Havard1,  
Tiffany Hamilton1, Rob Dineen3, Trish Hepburn4,  
Lee Haywood1, Iris Isheanesu Mhlanga1, Brittany Dutton1, 
Olivia Matthews1, Joseph Dib1, Philip Bath1

1University of Nottingham, Stroke Trials Unit, Nottingham, United Kingdom, 
2Oxford University Hospitals, NHS Foundation Trust, John Radcliffe Hospital, 
Headington, Oxford, United Kingdom, 3University of Nottingham, Stroke, 
Mental Health & Clinical Neurosciences, Nottingham, United Kingdom, 
4University of Nottingham, Clinical Trials Unit, Nottingham, United Kingdom

Background and aims: Intracerebral haemorrhage (ICH) a medical 
emergency causes more than 1.7 million strokes worldwide/year with 
over 40% mortality. Tranexamic acid (TXA) when given early, reduces 
mortality and haematoma expansion in spontaneous ICH. The haemo-
static effect of TXA was demonstrated in prior pilot studies.
We aim to assess the clinical effectiveness of TXA after ICH and deter-
mine whether TXA should be used in clinical practice.
Methods: TICH-3 is a pragmatic phase III prospective blinded ran-
domised placebo-controlled trial. 5500 adult patients with ICH will be 
recruited within 4.5 hours of onset across UK and International sites. 
Exclusion criteria include known indication for TXA, contraindications 
for TXA, known to be on anticoagulation, massive ICH(>60ml), severe 
coma(GCS<5) and palliative care.
Rapid emergency consent will take place and patients will be randomised 
(1:1) by simple randomisation to receive intravenous TXA 2g; 1g bolus 
loading dose given as 100ml infused over 10 minutes, followed by another 
1g in 250ml infused over 8hrs or matching placebo. Patients, relatives, 
researchers, and outcome assessors will be masked to treatment 
allocation.
The primary outcome is mortality by day 7. Secondary outcomes include 
dependency (using the modified Rankin Scale), Quality of Life (including 
health economics outcomes) at day 180, serious adverse events(SAE) up 
to 7 days, and fatal SAEs up to day 180.
Results: As of 17th of January 2023, 109 participants have been recruited 
to the TICH-3 trial.
Conclusions: TICH-3 results will provide definitive evidence for the 
effectiveness of TXA clinical usage which could change clinical practice 
globally.
Disclosure of interest: No
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ALAMEDA- AN OPORTUNITY FOR AT-HOME 
NEUROLOGIC REHABILITATION (INTERIM 
MEDICAL TEAM FEEDBACK)

Patricia Anda Ioan1, Athena Cristina Ribigan*1,  
Raluca Stefania Badea1, Alexandru Sorici2,3, Lidia Bajenaru3, 
Adina Magda Florea2,3, Florina Antochi1
1Emergency University Hospital, Neurology, Bucharest, Romania, 2Politehnica 
University, Computer Science, Bucharest, Romania, 3Politehnica University, 
Artificial Intelligence and Multi-Agent Systems Laboratory, Bucharest, Romania

Background and aims: The objective of ALAMEDA research project is 
to develop technologies to monitor the rehabilitation process. It involves 
3 pilot studies, one for each disease, Greece - Parkinson`s disease, Italy - 
Multiple Sclerosis, and Romania - Acute ischemic stroke (AIS) and 15 
international partners.
Methods: To monitor patients for 12 months, a number of measurement 
devices were developed: belt (troncular ataxia), insoles (walking), watch 
(amount of physical activity), mattress (sleeping), bracelets (muscle 
strength), phone and tablet questionnaires/games (emotional/cognitive 
status). Until now, 12 out of 15 patients with AIS were enrolled in the 
Romanian pilot.
Results: The medical team considers the devices user-friendly, yet some 
problems were observed.
At home internet connection is necessary for the patients in order to 
benefit from this project.
The smartphone questionnaires are easy to perform, but some of the 
questions didn`t work and needed succesive updates.
The insoles were designed to be attached to shoes, but the patients only 
wore them in the hospital, using slippers. One patient withdrew from the 
study because he accidently fell while using them. Also, they had difficulty 
changing the batteries. The mattress had to be restarted after every 
patient. The belt does not provide feedback when data is sent to the 
server.
No difficulties were reported regarding the smartphone, smartwatch or 
bracelets.
Conclusions: ALAMEDA offers the oportunity to monitor and improve 
motor and cognitive recovery for patients who folllow at-home rehabilita-
tion, while being under the guidance of a medical team.
Disclosure of interest: Yes
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REMOTE ISCHAEMIC CONDITIONING AFTER 
STROKE 3 (RECAST-3): A MULTICENTRE 
RANDOMISED CONTROLLED TRIAL

Tim England*1, Diane Havard1, Lee Haywood1,  
Emily Stanyard1, Jennifer Craig1, Iris Isheanesu Mhlanga1,  
Lisa Woodhouse1, Philip Bath1

1University of Nottingham, Stroke Trials Unit, Nottingham, United Kingdom

Background and aims: Remote ischaemic per-conditioning (RIC) in 
experimental ischaemic stroke is cytoprotective and may reduce ischae-
mic reperfusion injury. It is achieved by repeated transient occlusion of 
the blood supply to a limb using a blood pressure cuff.
We aim to assess RIC in patients with hyperacute ischaemic stroke.
Methods: RECAST-3 is a prospective, randomised, controlled, blinded-
endpoint, parallel-group, multicentre trial. 1300 adults with hyperacute 
ischaemic stroke (<6 hours post onset, NIHSS ⩾4) presenting to Stroke 
Units in the UK will be recruited. Exclusion criteria include; pre-morbid 
dependency, spontaneous intracerebral haemorrhage, dementia, coma, 
malignancy, significant co-morbidity, BM <3.0mmol/L, systolic blood  
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Francisco Mont'alverne7, Mário Bernardes Wagner8,  
Raul Nogueira9

1Ribeirao Preto Medical School - University of Sao Paulo, Neurosciences and 
Behavior Science - Neurology Division, Ribeirão Preto, Brazil, 2Federal 
University of Rio Grande do Sul, Internal Medicine, Porto Alegre, Brazil, 
3Federal University of Sao Paulo, Neurology, Sao Paulo, Brazil, 4Ribeirao Preto 
Medical School - University of Sao Paulo, Medical Imaging, Hematology and 
Clinical Oncology, Ribeirão Preto, Brazil, 5Hospital Moinhos de Vento, 
Neurology, Porto Alegre, Brazil, 6Instituto Pro-Cardiaco, Neurology, Rio de 
Janeiro, Brazil, 7Hospital Geral de Fortaleza, Neurology, Fortaleza, Brazil, 
8Federal University of Rio Grande do Sul, Epidemiology, Biostatistics and 
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Background and aims: Recently completed studies have questioned 
the benefit of IV thrombolysis with alteplase before mechanical thrombec-
tomy (MT) in acute ischemic stroke (AIS) patients with large vessel occlu-
sion (LVO). Other studies have also suggested that tenecteplase (TNK) 
administration before MT might provide higher recanalization rates than 
alteplase. We aim to evaluate whether the combination of TNK and 
mechanical thrombectomy is superior to direct thrombectomy in AIS 
patients with LVO.
Methods: Randomized, prospective, multicenter, placebo controlled clini-
cal trial in patient with AIS due to LVO of the anterior circulation (M1 or 
M2 segments of the MCA) < 4.5 hours of symptoms onset. Randomization 
will be 1:1 according to reperfusion treatment modalities: (A) direct 
mechanical thrombectomy (placebo controlled) vs. (B) Intravenous throm-
bolysis with TNK (0.25 mg/kg) plus mechanical thrombectomy. The pri-
mary outcome will be the ordinal distribution from the modified Rankin 
scale (mRS) at 90 days.
Results: The sample size was projected to be 530 patients divided in the 
two arms, including two pre-planned interim analysis after reaching 50% 
and 75% of the recruitment target. We have enrolled 20 patients so far.
Conclusions: RESILIENT DIRECT TNK trial will evaluate the hypothesis 
that in AIS patients with anterior LVO < 4.5 hours of symptoms, MT 
preceded by TNK is superior to MT alone to achieve more favorable 
outcomes measured by mRS scores at 90 days. NCT05199194
Disclosure of interest: Yes
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Adjunctive Intra-arterial Tenecteplase for 
Incomplete Revascularization After Mechanical 
Thrombectomy: The ALLY Pilot Trial

Syed Zaidi*1, Alicia Castonguay2, Marion Oliver3, Rahul Rao3, 
Sohaib Lateef4, Hisham Alhajala4, Khaled Gharaibeh5, 
Samantha Spetz6, Mouhammad Jumaa1

1Promedica Stroke Network, Interventional Neurology, Toledo, United States, 
2University of Toledo, Department of Neurology, Toledo, United States, 
3Promedica Toledo Hospital/University of Toledo COMLS, Interventional 
Neurology, Toledo, United States, 4Promedica Toledo Hospital/University of 
Toledo COMLS, Vascular Neurology, Toledo, United States, 5The University of 
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Background and aims: The results of the Chemical Optimization of 
Cerebral Embolectomy (CHOICE) trial, which examined adjunctive intra-
arterial alteplase or placebo after successful thrombectomy in acute 
ischemic stroke (AIS) with large vessel occlusion (LVO), demonstrated 
improved 90-day functional outcomes in the treatment group. However, 
there is a paucity of data on the safety and efficacy of other intra-arterial 
thrombolytics after incomplete thrombectomy.
The Adjunctive Intra-arterial Tenecteplase Following Mechanical 
Thrombectomy (ALLY) pilot trial aims to evaluate the feasibility and 
safety of intra-arterial tenecteplase (TNK) as an adjunctive therapy in AIS 
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PREHOSPITAL TRIAGE OF PATIENTS WITH 
A SUSPECTED ACUTE STROKE (PRESTO-2): 
DEVELOPMENT, IMPLEMENTATION AND 
EVALUATION OF A DECISION SUPPORT 
TOOL

Ruben van de Wijdeven*1, Esmee Venema2,3,  
Patrick van der Geest4, Jim Ijzermans5, Merel Willeboer6, 
Kirsten Dorresteijn7, Annemarie Wijnhoud8, Henk Kerkhoff9, 
Diederik Dippel1, Bob Roozenbeek1

1Erasmus MC University Medical Center, Department of Neurology, 
Rotterdam, Netherlands, 2Erasmus MC University Medical Center, Emergency 
Department, Rotterdam, Netherlands, 3Erasmus MC University Medical 
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Rotterdam-Rijnmond, Medical Manager, Barendrecht, Netherlands, 
5Ambulance Service Zuid-Holland Zuid, Research Department, Papendrecht, 
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Neurology, Capelle aan den IJssel, Netherlands, 9Albert Schweitzer hospital, 
Department of Neurology, Dordrecht, Netherlands

Background and aims: Prehospital triage of suspected stroke patients 
aims to eliminate the need for interhospital transfers for patients with 
ischemic stroke caused by a large vessel occlusion (LVO) eligible for endo-
vascular thrombectomy (EVT), expediting time-to-EVT and improving 
long-term functional outcome. Triage may be facilitated by using prehos-
pital stroke scales, instruments designed to identify patients with LVO in 
a population of suspected stroke. These scales use crude cut-points and 
do not account for important characteristics other than stroke severity. 
We aim to develop, implement and evaluate a novel decision support tool, 
which provides a personalized triage advice by incorporating the RACE-
scale, onset-time, GPS-based driving times, hospital-specific workflow 
metrics and time-dependent treatment effect.
Methods: We designed the Stroke Triage App, an application which will 
be provided to paramedics through iOS, Android and webapp. The appli-
cation will be implemented in two regions in the Netherlands, encom-
passing ±1,800,000 inhabitants. The application provides an advice by 
comparing probability of good functional outcome (mRS0-2) between 
two transportation strategies. The primary outcome will be difference in 
onset-to-groin-time in the year before and after implementation, com-
pared to a control region with a difference-in-differences linear regression 
analysis.
Results: The Stroke Triage App has been designed and the study proto-
col is awaiting MEC approval. We plan to include ±5,000 suspected 
stroke patients over the course of one year.
Conclusions: Our project will implement and evaluate a novel form of 
prehospital triage, which takes stroke severity, onset-time, geographical 
factors and hospital-specific workflow times into account. Results are 
expected in 2024.
Disclosure of interest: No
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Randomization To Endovascular Treatment 
Alone Or Preceded By Systemic Thrombolysis 
With TNK In Acute Ischemic Stroke Due To 
Large Intracranial Vessel Occlusion Trial - 
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OPTIMAS recruitment is now exceeding pre-pandemic levels; we are cur-
rently consistently recruiting 80 – 100 participants per month.
Conclusions: OPTIMAS will determine the efficacy and safety of early 
anticoagulation in a large population of patients with acute ischaemic 
stroke and AF. The trial recruited successfully during the most challenging 
period of the COVID-19 pandemic and continues to do so.
Disclosure of interest: No
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Background and aims: In patients with AIS caused by large vessel 
occlusion (LVO) treated in the extended time window, with CTP selec-
tion, better outcomes were obtained with tenecteplase (TNK) versus 
tPA regarding arterial reperfusion and clinical outcomes. Other studies 
showed similar results comparing TNK to tPA. None of these trials com-
pared TNK in non-LVO AIS in the extended time window.
Methods: Prospective, multicenter, randomized, controlled, double-
blinded trial with an adaptive design and population enrichment. The ran-
domization employs a 1:1 ratio of intravenous thrombolysis with TNK 
versus placebo in patients who suffer a non-LVO AIS between 4.5 and 12 
hours from the TLSW and have evidence of salvageable brain tissue on 
perfusion imaging. The primary outcome will be the distribution of the 
mRS scores at 90 days (shift analysis) as evaluated by two separate asses-
sors at the central core lab, with local reading as a backup mechanism.
Results: The study recruitment is ongoing, with the first interim analysis 
planned for late 2023, including 386 patients with completed 90-days fol-
low-up. The total estimated sample size is 642 patients. Enrollment is 
ongoing at seven sites. In January 2023, seven subjects were enrolled.
Conclusions: The RESILIENT EXTEND-IV trial may provide inputs on 
the efficacy and safety of TNK use in non-LVO AIS in the extended time 
window.
Clinical trials registry: NCT05199662. Tenecteplase/Placebo donated by 
Boehringer Ingelheim. This research is funded through the Program of 
Institutional Development of the Brazilian Unified Health System 
(PROADI-SUS), Hospital Moinhos de Vento.
Disclosure of interest: No

2403

Combination Antithrombotic Therapy to 
prevent recurrent Ischemic Stroke in Intracranial 
Atherosclerotic Disease (CATIS-ICAD)
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with LVO in the anterior circulation who fail to reach complete revascu-
larization (mTICI 3) after mechanical thrombectomy.
Methods: ALLY is an investigator-initiated, US, single center, non-rand-
omized pilot trial to assess the feasibility of intra-arterial TNK following 
standard of care mechanical thrombectomy in patients with AIS. Eligible 
patients will receive intra-arterial TNK after achieving mTICI 2b or 2c 
reperfusion. Up to 20 patients will be enrolled into the study and fol-
lowed for 3 months after treatment with intra-arterial TNK.
Results: The primary safety endpoint is the incidence of any intracranial 
hemorrhage and neurologic worsening of at least 4 points on the National 
Institute of Health Stroke Scale within 24 hours of treatment with intra-
arterial TNK. Secondary outcomes include 90-day functional outcome, 
mortality, and improvement of reperfusion grade.
Conclusions: Screening and enrollment in the ALLY trial began in April 
2022 and recruitment is ongoing. We anticipate enrollment into ALLY will 
be completed in February 2023 and results will be available in May 2023.
Disclosure of interest: No
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OPTIMAS: A RANDOMISED CONTROLLED 
TRIAL TO ESTABLISH THE OPTIMAL TIMING 
OF ANTICOAGULATION AFTER ACUTE 
ISCHAEMIC STROKE
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Background and aims: Atrial fibrillation (AF) causes about 20% of 
ischaemic strokes, with a high risk of early recurrence. Anticoagulation is 
highly effective for long term ischaemic stroke prevention, but risks and 
benefits in the acute phase remain unclear, particularly for moderate-to-
severe stroke. OPTIMAS is a large multicentre RCT aiming to establish 
the safety and efficacy of early anticoagulation with a direct oral antico-
agulant. Available evidence and guidelines emphasise the lack of evidence 
to guide clinicians and support randomisation into trials.
Methods: OPTIMAS will enrol 3,478 participants with ischaemic stroke 
and AF from UK stroke services. Participants are randomised 1:1 to early 
(within 4 days) or standard (day 7 to 14 after stroke) initiation of antico-
agulation. Follow-up is at 90 days, blinded to treatment allocation. The 
primary outcome is the incidence of stroke due to ischaemia or intracra-
nial bleeding, and systemic arterial embolism.
Results: OPTIMAS opened in June 2019 and is recruiting from 86 sites. 
2,616 participants have been randomised as of 16th January 2023. 
Recruitment was reduced during the COVID-19 pandemic but we devel-
oped a successful contingency plan, implementing strategies including: 
central follow-up; telephone consent; and the NIHR Associate PI Scheme. 



Abstracts 489

cognitive functions 3) Measures of quality of life. Outcome measures are 
tested at baseline, directly after the training periods (eight weeks after 
inclusion) and at follow-up to assess long-term effects (five months after 
inclusion).
If CBCR is effective, it can be implemented directly into clinical practice 
as a cost-effective rehabilitation method.
Results: Expected 2024
Conclusions: Expected 2024
Disclosure of interest: No
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of surface neuromuscular stimulation using 
the geko™ device compared with intermittent 
pneumatic compression to prevent venous 
thromboembolism in immobile patients with 
acute stroke (GEKO Study)
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Background and aims: Venous thromboembolism (VTE) is a poten-
tially fatal complication of stroke. Based on the results of the CLOTS-3 
study Intermittent Pneumatic compression (IPC) is recommended for 
prevention. About 30% of patients have contraindications to or cannot 
tolerate IPC. Surface neuromuscular stimulation (SNMS) using the geko™ 
device improves venous flow by stimulating the peroneal nerve, leading to 
rhythmic dorsiflexion of the foot. It is easier to use and better tolerated 
than IPC. The aim of the GEKO study is to assess whether SNMES using 
the geko™ device is more effective than IPC at preventing VTE in immo-
bile stroke patients.
Methods: DESIGN: Single blind randomized controlled trial
INTERVENTION: Pulsed SNMES using the geko™ device for 30 days
CONTROL: IPC for 30 days

INCLUSION CRITERIA

1. Adults admitted to hospital with a diagnosis of acute stroke and
2. Within 36 hours of symptom onset and
3. Unable to mobilize to the toilet without help

EXCLUSION CRITERIA: Clinically apparent DVT at screening, allergy to 
the hydrogel, contraindications to IPC, moribund, inability to gain 
consent.
FOLLOW-UP: Leg Doppler at 7 and 14 days; VTE, device tolerance, neu-
rological recovery, concomitant treatments and adverse events at 30 
days; Survival, VTE, leg pain, disability, quality of life, and home time at 90 
days.
PRIMARY OUTCOME: Any VTE at 30 days
SECONDARY OUTCOMES: Survival, VTE, leg symptoms, disability, qual-
ity of life, and home time at 90 days.
Results: 1200 participants will be recruited from 10-20 UK hospitals.
Conclusions: The study will open to recruitment in April 2023.
Disclosure of interest: Yes
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Background and aims: IntraCranial Atherosclerotic Disease (ICAD) is 
common with high risk of recurrence. The COMPASS trial showed a 49% 
reduction of ischemic stroke with low-dose rivaroxaban plus ASA com-
pared to ASA in patients with systemic atherosclerosis with no increase 
in ICH or hemorrhagic transformation.
Methods: CATIS-ICAD is an open-label, blinded endpoint, randomized, 
investigator-initiated pilot study to assess recruitment feasibility and the 
safety of low-dose rivaroxaban plus ASA for stroke prevention in sympto-
matic ICAD with 30-99% stenosis. Safety outcomes include ICH or any 
major bleeding. Patients receive a baseline and end of study MRI to assess 
for covert infarcts.
Results: Recruitment of 101 patients was completed in August 2022 
with follow-up to be completed by August 2023. Mean age was 67(SD11.1) 
and 28% were female. Hypertension 78%, dyslipidemia 75%, diabetes 32% 
and prior stroke 13% were common risk factors. Median NIHSS at rand-
omization was 2.0(IQR1.0,3.0). In 80(79%) participants qualifying event 
was an ischemic stroke. Half (50%) of the participants had 70-99% steno-
sis, 30% had 30-49% and 20% had 50-69%. No intracranial bleeding or 
major hemorrhage has occurred during follow-up to date.
Conclusions: If low-dose rivaroxaban plus ASA is proven to be safe and 
effective in patients with ischemic stroke/TIA secondary to ICAD, it 
would have an important clinical impact as ICAD is one of the most com-
mon causes of stroke with high recurrence risk.
Disclosure of interest: No
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The COMPEX-trial: Computer-assisted self-
training to improve executive function versus 
unspecific training in patients after Stroke, 
Cardiac arrest or in Parkinson’s Disease: A 
protocol for a randomized clinical trial
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1Bispebjerg hospital, department of neurology, copenhagen, Denmark, 
2Rigshospitalet, Department of cardiology, copenhagen, Denmark

Background and aims: Patients often experience working memory 
impairments after brain injuries or in brain diseases. This leads to 
decreased ability to live independently and decreased quality of life. There 
is a need for cost-effective rehabilitation methods to mitigate these 
symptoms.
The purpose of this trial is to identify if Computer-Based Cognitive 
Rehabilitation (CBCR) is an effective method to mitigate working mem-
ory impairments.
CBCR can mitigate working memory impairments impairments after 
brain injuries or in brain diseases resulting in increased ability to live inde-
pendently and increased quality of life. Training with a specific emphasis 
on working memory has a significantly greater impact compared to gener-
ally cognitively stimulating activities performed on a computer.
Methods: A Multicenter randomized clinical trial across four European 
countries: Denmark, France, Sweden and Switzerland. 700 patients (400 
with stroke, 200 with Parkinson’s disease and 100 with cardiac arrest) will 
be randomly assigned to specific or unspecific CBCR for eight weeks, five 
hours a week.
Outcome measures: 1) Primary outcome: ADL-functioning from MDS-
HC-IADL, 2) Neuropsychological tests of working memory and related 
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the clinical trials included in guidelines compromises the recommendation 
of a blood pressure (BP) target and the intensity of the BP reduction 
required. Objective- The primary objective of the OPTIMAL-Stroke trial 
is to determine if a more intensive BP control target compared to the 
standard BP target in a population of patients with previous IS has an 
impact on the reduction of major cardiovascular events.
Methods: OPTIMAL-Stroke is a randomized, controlled, 1:1 open-label 
clinical trial with blind assessment of clinical outcomes. Population-
Patients are eligible to the study if they are over 18 years and have a his-
tory of IS or transient ischemic attack, clinically stable for at least 48 
hours prior to study inclusion and have a systolic blood pressure of 130-
180 mmHg. Sample Size-4060 patients.
Results: Intervention: Patients were randomized to either an intensive 
BP control group targeting SBP <120 mmHg or to a control group, tar-
geting SBP <140 mmHg. Outcome-The primary outcome is the first 
occurrence of a composite outcome of major cardiovascular events (car-
diovascular death, non-fatal myocardial infarction (MI), non-fatal stroke, 
hospitalization for unstable angina or hospitalization for heart failure). 
Statistical Analysis-The analysis of primary efficacy outcome will be the 
comparison between the two groups using a long-rank test procedure.
Conclusions: Trial Status- Enrollment is finished at 30 sites. A total of 
4368 patients were randomized and are currently being followed.
Disclosure of interest: No
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EXTRA-INTRACRANIAL ANASTOMOSIS IN 
THE ACUTE PHASE OF STROKE

David Cernik*1,1, Robert Bartos2, Ales Hejcl2, Jarmila Neradova1, 
Filip Cihlar3, Štěpánka Brušáková1, Martin Sames2

1Masaryk Hospital, Krajská Zdravotní a.s., Comprehensive stroke center, 
Neurology, Ústí nad Labem, Czech Republic, 2J. E. Purkinje University, 
Masaryk Hospital, Krajská Zdravotní a.s., Department of Neurosurgery,  
Ústí nad Labem, Czech Republic, 3J. E. Purkinje University, Masaryk  
Hospital, Krajská Zdravotní a.s., Department of Radiology, Ústí nad Labem, 
Czech Republic

Background and aims: Implantation of an extra-intracranial anastomo-
sis (ECIC) between the temporal artery and the middle cerebral artery is 
an option for treatment of cerebral hypoperfusion in case of chronic 
occlusion of the internal carotid artery or the middle cerebral artery. The 
operation is normally performed after a thorough examination as planned. 
Data from larger studies are not yet available on treatment in the acute 
stage of pressure-dependent patients.
Methods: Patients with acute ischemic stroke (AIS) treated with ECIC 
anastomosis in the acute stage between 2020 and 2022 were included in 
the retrospective analysis. The indication criterion was lateral asymmetry 
of blood flow in the basin of the middle cerebral artery and dependence 
of clinical status on blood pressure levels. Clinical outcome at 3 months 
was assessed using the modified Rankin scale (mRS).
Results: A total of 16 patients (13 men, 59±11 years) were included in 
the analysis. The median interval between surgery and AIS was 2 days. 
44% of patients were already in good clinical condition (mRS⩽2) at dis-
charge. After rehabilitation within 3 months of AIS, 69 % of patients 
achieve a good clinical condition. Within one year from AIS, we expect a 
good clinical finding in 75-81% of patients. Two patients died months after 
the operation 12.5%.
Conclusions: ECIC anastomosis implantation as an acute AIS therapy 
for internal carotid or medial artery occlusion can be clinically very ben-
eficial. The condition is the exhaustion of standard therapeutic proce-
dures and a rational indication of the operation.
Disclosure of interest: No
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PROTOCOL FOR A RANDOMISED 
PILOT STUDY OF A NOVEL COGNITIVE 
REHABILITATION INTERVENTION IN STROKE 
(STROKECOG-R STUDY)

Catherine Moran*1, Niamh A Merriman2, Niall Pender3, 
Kathleen Bennett4, Frances Horgan5, Peter Kelly6,7,  
David Williams8,9, Anne Hickey2

1Royal College of Surgeons in Ireland, Psychology, Dublin, Ireland, 1Royal 
College of Surgeons in Ireland, Psychology, Dublin, Ireland, 3Beaumont 
Hospital, Psychology, Dublin, Ireland, 4Royal College of Surgeons in Ireland, 
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Surgeons in Ireland, School of Physiotherapy, Dublin, Ireland, 6Mater University 
Hospital, Dept. of Neurology, Dublin, Ireland, 7University College Dublin, 
Neurovascular Clinical Science Unit, Dublin, Ireland, 8Beaumont Hospital, 
Dept. of Geriatric and Stroke Medicine, Dublin, Ireland, 9Royal College of 
Surgeons in Ireland, Dept. of Geriatric and Stroke Medicine, Dublin, Ireland

Background and aims: Cognitive impairment is a common post-stroke 
sequela, present in 50% of patients six months post-stroke, and is associ-
ated with increased disability, poorer quality of life, and risk of long-term 
care. Despite its prevalence, the challenges for patients/carers, and the sig-
nificant costs to the healthcare system, the efficacy of cognitive rehabilita-
tion following stroke remains unclear. The aim of this pilot trial is to test a 
novel cognitive rehabilitation intervention (StrokeCog-R) to improve/pre-
vent further decline in post-stroke cognitive impairment (PCSI). We will 
examine feasibility of recruiting and retaining patients with mild-moderate 
PSCI in the intervention and investigate intervention-related efficacy.
Methods: Sixty-four stroke patients with mild-moderate PSCI will be 
recruited to this pilot randomised controlled trial (RCT) and will be ran-
domly allocated to the intervention or control. The intervention com-
prises five weeks of group-based cognitive rehabilitation delivered by a 
clinical neuropsychologist, with tailored home activities. The primary out-
come is cognitive function as measured by standardised neuropsychologi-
cal assessments prior to and following the rehabilitation (or control) 
period and at four months post-intervention. Secondary outcomes 
include patient self-efficacy and carer psychological wellbeing.
Results: This study will provide robust evidence, and estimated effect 
sizes, to inform a decision to progress to a definitive trial, including 
recruitment and retention rates, feasibility of randomisation, patient 
acceptability, and resource use based on micro-costing.
Conclusions: A definitive trial has substantial potential to progress the 
national and international evidence-bases in relation to post-stroke cogni-
tive rehabilitation, with the ultimate potential to improve outcomes for 
stroke survivors and their families.
Disclosure of interest: No
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Optimal Blood Pressure For The Prevention 
Of Major Vascular Events In Stroke Patients 
(Optimal- Stroke)

Gisele Sampaio*1, Otavio Berwanger1, Karla Santo1,  
Sheila Cristina Ouriques Martins2, Octavio Pontes-Neto3, 
Adriana Conforto4, Flavio Fuchs2, Remo Furtado1,  
Julia Machline Carrion5

1Hospital Albert Einstein, ARO, São Paulo, Brazil, 2Federal University of Rio 
Grande do Sul, Neurology, Porto Alegre, Brazil, 3USP Campus Ribeirao Preto, 
Neurology, Ribeirão Preto, Brazil, 4University of São Paulo, Neurology and 
Neurosurgery, São Paulo, Brazil, 5ephealth, Digital Health, São Paulo, Brazil

Background and aims: Despite the evidence suggesting the use of anti-
hypertensives in patients with ischemic stroke (IS), the heterogeneity of 
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Methods: This study was based on IS admissions during 4 periods: 
Prepandemic, Wave 1, Lull, and Wave 2. Monthly intravenous thromboly-
sis (IVT) and endovascular therapy (EVT) rates and workflow times were 
compared between pandemic and prepandemic periods. Analyses were 
adjusted for age, sex, comorbidities, and pre-morbid care needs.
Results: There was a significant decrease in IS admissions during Wave 1 
in both CSCs (Canada: β = -3.14, p < 0.01; US: β = -6.39, p < 0.001). 
IVT and EVT rates decreased in both sites during Wave 1, slowly catching 
up during the Lull, but never to prepandemic numbers, and dropping again 
in Wave 2 (Figure 1). Canada CSC experienced delays of EVT workflow 
during Wave 2 and Lull. US CSC had prolonged times for door-to-needle 
during Waves 1 and 2, CT-to-groin during Wave 1 and groin-puncture-to-
reperfusion during Wave 2. Even during the Lull, both sites experienced 
significant delays of in-hospital workflows (Table 1).
Conclusions: Our results highlight the need for proactive strategies to 
reduce barriers to workflow and hospital avoidance for stroke patients 
during pandemics or other crisis periods.
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ENDOVASCULAR THERAPY FOR ACUTE 
ISCHEMIC STROKE ASSOCIATED WITH 
ISOLATED CERVICAL INTERNAL CAROTID 
ARTERY OCCLUSION IN LATE TIME WINDOW

Hang Tran*1, Trung Nguyen2, Vu Tran3, Khang Nguyen4,  
Thi Thanh Binh Do5, Anh Truong1,2, Thang Nguyen1,2

1Pham Ngoc Thach University of Medicine, Neurology, Ho Chi Minh, Viet 
Nam, 2115 People's Hospital, Cerebrovascular Disease, Ho Chi Minh, Viet 
Nam, 3115 People's Hospital, Neurointerventional, Ho Chi Minh, Viet Nam, 
4University Medical Center, Neurology, Ho Chi Minh, Viet Nam, 5Da Nang 
General Hospital, Stroke Unit, Da nang, Viet Nam

Background and aims: Mechanical thrombectomy (MTE) has proven 
effective in acute ischemic stroke (AIS) patients with intracranial occlu-
sions; however, its role for AIS attributable to isolated cervical internal 
carotid artery occlusion (CICAO) without intracranial target remains 
unclear. We aimed to evaluate the outcomes of CICAO patients after 
MTE in the 6-24-hour time window.
Methods: We retrospectively analyzed data from prospectively captured 
databases of AIS patients with anterior large-vessel occlusion undergoing 
MTE within 6-24-hour between April 2020 and May 2021. All patients 
met the DAWN/DEFUSE-3 mismatch criteria. CICAO was defined as a 
complete occlusion of ICA-C without ipsilateral intracranial occlusion as 
observed on CTA and confirmed by DSA. Favorable outcome was defined 
as modified Rankin scale 0-2 at 90-days.
Results: Of 188 patients were included, 39 presented with CICAO, 149 
had intracranial occlusions. There were no significant differences between 
two groups in age (63.5 vs. 62.8, P=0.716), baseline NIHSS (14 vs. 13, 
P=0.551), and onset-to-groin time (15.3 vs. 14.3 hour, P=0.223). The 
CICAO group had significantly smaller infarct volume (2[1-12] vs. 9[2-22], 
P=0.001), larger Tmax>6s (151[93-199] vs. 96[65-140], P<0.001) and 
mismatch volume (141[88-199] vs. 78[48.5 vs.123.5], P<0.001). Favorable 
outcome at 90-days was seen in 53.8% of CICAO group compared with 
48.3% of intracranial occlusion group (P=0.54). No differences were 
observed in rate of symptomatic intracranial hemorrhage (2.6% vs. 2.7%, 
P=0.96), and mortality (10.3% vs 10.7%, P=0.93).
Conclusions: Extended window thrombectomy for AIS related to 
CICAO might be safe and effective as compared to intracranial occlusion 
in patients with target mismatch profile.
Disclosure of interest: No
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STROKE METRICS DURING THE FIRST YEAR 
OF THE COVID-19 PANDEMIC: A TALE OF 
TWO COMPREHENSIVE STROKE CENTERS 
FROM UNITED STATES AND CANADA

Ana Ponciano*1, Lara Oliveira1, Nima Kashani2,  
Suzete Farias Da Guarda1, Michael Hill3, Eric Smith3,  
Jillian Stang3, Anand Viswanathan1, Ashby C. Turner1,  
Aravind Ganesh3

1J Philip Kistler Stroke Research Center, Department of Neurology, 
Massachusetts General Hospital, Harvard Medical School, Boston, United 
States, 2Sasktchewan Stroke Program, Department of Neurosurgery, Royal 
University Hopsital, University of Saskatchewan, Saskatoon, Saskatchewan, 
Canada, 3Calgary Stroke Program, Department of Clinical Neurosciences, 
Cumming School of Medicine, University of Calgary, Calgary, Canada

Background and aims: Decline in ischemic stroke (IS) admissions was 
widely reported during SARS-CoV-2 pandemic. However, detailed analyses 
of the impact on stroke metrics are lacking. We sought to analyze changes 
in stroke presentation and in-hospital systems of care during the first year 
of pandemic at two Comprehensive Stroke Centers (CSCs): Calgary Stroke 
Program, Canada; and Massachusetts General Hospital, United States (US). Disclosure of interest: No
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trial is ongoing. Overall, GTN did not reduce death or dependency at day 
90 (OR 1.00; 95% CI 0.89-1.11) and this did not differ by stroke type, 
time to randomisation or baseline BP. Treatment with GTN did not alter 
death (OR 1.25; 95% CI 0.90-1.75), disability (MD -0.23; 95% CI -3.95 to 
3.49) or quality of life (MD 0.00; 95% CI -0.07 to 0.08). Systolic/diastolic 
BP was significantly lower with GTN, MD -6.95 (95% CI -8.16 to -5.73) / 
-3.08 (95% CI -3.92 to -2.23) mmHg respectively. In contrast, heart rate 
(MD 2.13; 95% 1.26 to 3.00) bpm was higher and headache more com-
mon (OR 1.98; 95% CI 1.26-3.09) with GTN.
Conclusions: In people with acute stroke, GTN reduced BP and 
increased heart rate and headache but did not affect clinical outcome.
Disclosure of interest: No
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IMPROVING CARE IN INTRACEREBRAL 
HAEMORRHAGE (ICH) MAY SIGNIFICANTLY 
IMPACT MORTALITY - REPORTING 
ADHERENCE TO THE ABC BUNDLE AT AN 
ACUTE STROKE CENTRE IN ENGLAND

Abinas Gurung*1, David Hargroves1, Pramole Ale1,  
Usmann Sayed1

1Kent and Canterbury Hospital, Stroke Medicine, Canterbury, United Kingdom

Background and aims: The ‘ABC’ care bundle, developed and imple-
mented at Salford, England reduced their 30-day mortality by 1/3. The 
ABC-ICH care bundle consists of:
Rapid reversal of Anticoagulation (Door-to-needle time <90 mins)
Intensive Blood pressure (BP) lowering (Needle to target of <140 sys-
tolic BP <60 mins).
C are pathway for prompt neurosurgical referral for patients with good 
premorbid function.
Targeting ICH care may have a disproportionately positive impact upon all 
stroke mortality.
Methods: Patients entered onto the Sentinel Stroke National Audit 
Programme (SSNAP) coded as ICH for the financial year 2021-2022 at 
EKHUFT were reviewed for adherence of two (A,B) of the ABC-ICH 
bundle.
116 patients were admitted during the study period with 16 excluded due 
to insufficient data and incorrect coding. A retrospective analysis was 
undertaken.
Results: All 13 patients on anticoagulation were reversed but none within 
the stipulated time frame and all eligible patients were commenced on appro-
priate anti-hypertensive therapy but target BP was achieved only in 34%.
Our 30-day inpatient mortality was 18% with the average length of stay of 
18 days. Results highlighted shortcomings in speed of intervention despite 
favorable outcomes.
Conclusions: National SSNAP data (Dec 2017-Sep 2019) showed only 
35% and 46% eligible patients received BP lowering treatment and antico-
agulation reversal respectively which highlights the urgent need for 
improvements in ICH care in England.
Although our patients did receive appropriate therapy but not in a timely 
manner. Extrapolating findings from Salford, implementation of this bun-
dle may potentially save 924 lives/year across England.
Disclosure of interest: No
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Basilar Artery Occlusion Management: an 
international survey of gender influence on 
management
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Comparison of two blood pressure management 
protocols after complete recanalization (eTICI 2c-3)

Miguel Jesús Sánchez Boyero*1, Leonardo Portocarrero 
Sanchez1, Manuel García Ruiz1, Luca Palliotti1, Laura Izquierdo 
Esteban2, Patricia Simal Hernández1, Carlos Pérez-García3, 
Manuel Moreu3, Santiago Rosati3, Alfonso López-Frías López-
Jurado3, Jose Egido1, Carlos Ignacio Gomez-Escalonilla Escobar1
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Spain, 2Stroke Unit, Neurology Department Hospital Universitario Príncipe de 
Asturias, Alcalá de Henares, Spain, 3Neurointerventional Radiology Unit, 
Hospital Clínico San Carlos, Madrid, Spain

Background and aims: There is currently no defined consensus on 
optimal blood pressure management in the first 24h after complete reca-
nalization (eTICI 2c-3).
To compare the clinical and neuroimaging outcomes of two blood pres-
sure management protocols after complete recanalization: conservative 
treatment (SBT<185 mm Hg) vs. active treatment (SBT<150 mm Hg).
Methods: Retrospective analysis of a prospective database of patients 
with intracranial carotid artery or middle cerebral artery occlusion 
undergoing thrombectomy with complete recanalization.
The comparison of clinical and neuroimaging results was performed in 
two study periods: conservative treatment (March 2017 to March 2020) 
vs active treatment (April 2020 to September 2022).
Results: 107 patients (conservative treatment) and 125 patients (active 
treatment) met the inclusion criteria. At baseline, the active treatment 
group had a higher rate of patients with a modified Rankin scale >2 (2.8% 
vs 17.6%, p=0.001), higher baseline blood glucose (122 vs 134 mg/dl, 
p=0.042) and shorter onset-recanalization time (228 vs 210 minutes, 
p=0.041); with no significant differences in demographic variables, vascular 
risk factors, clinical severity, or neuroimaging tests. In the multivariate 
analysis, the active treatment group had a smaller infarct size (p=0.045) 
with a lower rate of cerebral edema (p=0.019) in the control CT at 24h 
and lower neurological-related mortality rate (p=0.001).
Conclusions: The active treatment protocol (SBT<150) after complete 
recanalization (eTICI 2c-3) reduced the infarct size, the development of 
cerebral edema and the neurological-related mortality rate.
Disclosure of interest: No
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Nitric oxide donors (nitrates) or substrate  
for acute stroke: an updated systematic  
review and meta-analysis

Kailash Krishnan*1,2, Jason Appleton1,2, Philip Bath1,2
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Background and aims: Nitric oxide (NO) is a candidate treatment for 
acute stroke with effects including lowering blood pressure (BP), promot-
ing reperfusion and cytoprotection.
Methods: We updated a Cochrane systematic review of published ran-
domised controlled trials assessing NO donors or substrate versus control 
in people within one week of presumed stroke. We independently applied 
the inclusion criteria, assessed trial quality and extracted data, as per previ-
ous versions of this meta-analysis. Data were analysed using the Cochrane 
Collaboration Review Manager software and results calculated as mean dif-
ference (MD) or odds ratio (OR) with 95% confidence intervals (CI).
Results: Seven completed trials (5,365 participants) were identified and 
all tested transdermal glyceryl trinitrate (GTN), a NO donor. One small 
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States, 45The 903rd Hospital of The Chinese People’s Liberation Army, 
Department of Neurology, Hangzhou, China, 46Cooper University Hospital, 
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Background and aims: The superiority of endovascular thrombectomy 
(EVT) over medical management was not established in two early basilar 
artery occlusion (BAO) randomized controlled trials (RCT). Despite this, 
many physicians recommended EVT for acute BAO under certain circum-
stances. This work aimed to compare physicians' diagnostic and manage-
ment strategies of BAO according to their gender.
Methods: From January to March 2022 an international survey on acute 
BAO management was conducted to examine clinical and imaging param-
eters influencing patient selection.
Results: Among the 1,245 respondents from 73 countries, 311 (25.0%) 
identified as female. 13.6% of interventionists identified as female. 
Geographically, female respondents were lowest in Asia (14.5%) and 
North America (23.9%).
Female respondents were more likely to choose time of onset as time of 
first estimated stroke like symptom (48.0% vs. 38.5%, p<0.01), were less 
likely to favor thrombectomy in the V4 segment of vertebrobasilar artery 
occlusions (31.5% vs 43.3%, p<0.01), and were less likely to find it accept-
able to enroll all patients who met trial criteria in the standard medical 
treatment arm of a clinical trial (41.2% vs. 47.0%, p=0.01). Male respond-
ents were more likely to agree that thrombolysis would not alter their 
decision on proceeding with EVT (93.7% vs 88.3%, p<0.01).
Conclusions: Female clinicians appear to be significantly underrepre-
sented in stroke medicine. This is most pronounced amongst interven-
tionists and in Asia. Differences in opinion on BAO management were 
observed between the genders in a number of significant areas.
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continued to decrease the likelihood of Barthel Index of 95 (OR=0.25, 
95%CI 0.06-0.97, p=0.042).
Conclusions: Carotid stenosis is associated with worse prognosis after 
reperfusion therapies for stroke. Angio CT aiming at assessment of 
carotid stenosis should be considered in patients qualified for reperfusion 
therapies to help stratify their outcome.
Disclosure of interest: No
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Dual antiplatelet therapy in the acute phase of 
lacunar stroke doesn't seem to prevent early 
neurological deterioration

Cristina Mota1, Tiago Gregório2, Valéria Battistella1,  
Mariana Rocha1, Ludovina Paredes2, Henrique Costa1,  
Miguel Veloso1, Pedro Barros*1

1Centro Hospitalar de Vila Nova de Gaia Espinho, Neurology, Porto, Portugal, 
2Centro Hospitalar de Vila Nova de Gaia Espinho, Internal Medicine,  
Porto, Portugal

Background and aims: Early neurological deterioration (END) can 
occur in approximately 20-30% of lacunar strokes. Several clinical and 
imaging data have been reported as potential predictors of progression. 
The aim of our work is to evaluate if dual anti-platelet treatment (DAPT) 
in the acute phase of the lacunar stroke has some impact in END. Other 
factors described in the literature as being associated with END were also 
evaluated, as well as the impact of END in the functional outcome.
Methods: A retrospective observational cohort study in patients with 
lacunar strokes based on a single-stroke-center hospital database was per-
formed. DAPT in the hyperacute (started after CT scan in the emergency 
department) and acute phase (24h after thrombolysis) were obtained from 
medical reports as well as various clinical and analytical parameters.
Results: In 142 patients that met our inclusion criteria, 31 had END 
(~22%). In a total of 79 patients that started DAPT in the hyperacute 
phase 19 had END (~24%). In a total of 45 patients that started DAPT 
24h after thrombolysis, 11 had END (~24%). No significant statistical 
association was found between those who underwent DAPT in the 
hyperacute and acute phase and the occurrence of END (p-value = 0,47 
and 0,61 respectably). END was significantly associated with a modified 
Rankin score >2 at 3 months (p-value=0,000).
Conclusions: Our results did not confirm a potential positive effect of DAPT 
in the acute phase in preventing progressive lacunar strokes. Multi-stroke 
center studies are needed to improve the management of these patients
Disclosure of interest: No
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ACCEPTABILITY OF ADVANCE CONSENT 
TO PHYSICIANS AND ETHICS CHAIRS IN 
CANADA
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Jamie Brehaut1, Katie Dainty9,10, Victoria Shepherd11,  
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d’Aragona', Neuroradiology, Salerno, Italy, 19University of Tübingen, Department 
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Background and aims: The superiority of endovascular thrombectomy 
(EVT) over standard medical treatment (SMT) was not established in 
early basilar artery occlusion (BAO) randomized controlled trials (RCTs). 
Despite this, many clinicians recommended EVT in certain circumstances, 
before publication of positive RCTs.
Methods: Data from the ABBA survey was analysed comparing European 
clinicians' approach to EVT in cases of BAO versus the rest of the world.
Results: European clinicians contributed 493 (39.6%) of the 1245 
respondents. There was widespread agreement that, in certain circum-
stances, EVT was superior to SMT in BAO and that the BEST and BASICS 
results had not altered management.
European respondents were less likely to support further RCTs (75.6% vs 
83.9%) and more likely to report they would be unhappy to enroll in the 
SMT arm of a future RCT (35.0% vs 23.2%).
European respondents were more likely to favor not using a pcASPECTS 
(45.4% vs 38.41%), or a NIHSS cut off (50.0% vs 37.9%) to aid selection. If 
they felt advanced imaging was required, European respondents were more 
likely to choose MR imaging (64.5% vs. 52.4%). European respondents were 
more likely to favor EVT in cases of isolated P1 occlusions (69.2% vs. 
60.6%), but less likely to favor EVT in V4 occlusions (37.0% vs. 42.5%).
Conclusions: Our results suggest a difference in approach to selection 
for EVT in BAO cases amongst European respondents. The effect of 
these differences on clinical decision making has the potential to contrib-
ute to further studies on areas of uncertainty in BAO management.
Disclosure of interest: No
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Carotid atherosclerosis is associated with 
poor functional outcome in patients treated 
with intravenous thrombolysis and mechanical 
thrombectomy for aute ischaemic stroke

Piotr Pleszka1, Adam Kobayashi*2, Violetta Palacz-Duda1, 
Grzegorz Meder3, Mariusz Baumgart1,4

1Dr Jan Biziel's University Hospital No. 2, Department of Neurology, 
Bydgoszcz, Poland, 2Cardinal Stefan Wyszynski University, Department of 
Pharmacology and Clinical Pharmacology, Warsaw, Poland, 3Dr Jan Biziel's 
University Hospital No. 2, Department of Radiology, Bydgoszcz, Poland, 
4Ludwik Rydygier Collegium Medicum in Bydgoszcz, Nicolaus Copernicus 
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Background and aims: Carotid artery atherosclerosis is a well estab-
lished risk factor for ischaemic stroke. Therefore carotid endarterectomy 
and angioplasty and stenting are the treatment of choice in stroke preven-
tion. Little is known about the influence of carotid atherosclerosis on the 
outcome of patients treated with reperfusion therapies (intravenous 
thrombolysis and mechanical thrombectomy) for acute ischaemic stroke.
Methods: We have included 148 consecutive patients treated with intra-
venous thrombolysis and 102 treated with mechanical thrombectomy. All 
patients underwent carotid ultrasound in the course of the disease.
Results: Atherosclerotic nonstenotic insignificantly decreased the prob-
ability of Barthel Index of 95 (OR 0.54; 95%CI 0.27-1.08, p=0.080). 
Ipsilateral stenosis of ⩾50% reduced the likelihood of Barthel Index of 95 
(OR 0.39; 95%CI 0.18-0.88, p=0.022) and 0.23-fold (OR 0.23; 95%CI 
0.10-0.91, p=0.031). The likelihood of mild stroke was reduced (OR 0.16; 
95%CI 0.04-0.63, p=0.007) while that of moderate stroke increased (OR 
7.05; 95%CI 1.58-31.53, p=0.009).
A multivariate analysis of the whole study group including age, sex, the 
size of infarction focus, NIHSS score at admission, arterial hypertension, 
atrial fibrillation, diabetes and hyperlipidemia revealed that ⩾50% stenosis 
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INTRAVENOUS THROMBOLYSIS FOR MILD 
STROKE: NIHSS 3–5 VERSUS NIHSS 0–2

Liyuan Wang*1,1,1, Guangshuo LI1, Yahui Hao2, Manjun Hao2,2, 
Yunyun Xiong2

1Beijing Tiantan Hospital, Capital Medical University, neurology, beijing, China, 
2China National Clinical Research Center for Neurological Diseases, Beijing 
Tiantan Hospital, Capital Medical University, beijing, China

Background and aims: We aimed to compare the safety and effective-
ness of thrombolysis in mild stroke with NIHSS score of 0–2 vs. 3–5 and 
identify the predictors of a favorable functional outcome in a real world 
longitudinal registry.
Methods: In a prospective thrombolysis registry, we identified patients 
with acute ischemic stroke who presented within 4.5 hours of symptom 
onset and had initial NIHSS scores ⩽ 5. Demographic data, medical his-
tory, pre–stroke medications, imaging data, and laboratory measures 
were collected. The outcome of interest was modified Rankin Scale score 
of 0 to 1 at discharge. Safety outcome was evaluated by syptomatic intra-
crerebral hemorrhage defined as any decline in neurologic status due to 
hemorrhage within 36 h.
Results: Of a total of 236 eligible patients, those with an admission NIHSS 
score of 0–2 (n=80) had a better functional outcome at discharge com-
pared with NIHSS 3–5 group (n=156) ( 81.3% vs. 48.7%, adjusted odds ratio 
[aOR] 0.40, 95% confidential interval [CI] 0.17 – 0.94, P=0.04) without 
increasing the rate of symptomatic intracerebral hemorrhage and mortality. 
Non–disabling stroke (Model 1: aOR 0.06, 95%CI 0.01–0.50, P=0.01; Model 
2: aOR 0.06, 95% CI 0.01–0.48, P=0.01) and prior statin therapy (Model 1: 
aOR 3.46, 95% CI 1.02–11.70, P=0.046; Model 2: aOR 3.30, 95% CI 0.96–
11.30, P=0.06) were independent predictors of favorable outcomes.
Conclusions: Minor stroke severity, non–disabling stroke and prior sta-
tin therapy were independent predictors for functional outcomes at 
discharge.
Disclosure of interest: No
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MECHANICAL THROMBECTOMY WITH PRIOR 
BRIDGING INTRAVENOUS THROMBOLYSIS 
THERAPY COMPARED TO DIRECT 
MECHANICAL THROMBECTOMY AT A 
REFERENCE CENTRE
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Background and aims: Practice guidelines recommend intravenous 
thrombolysis (IVT) and mechanical thrombectomy (MT) as standard therapy 
in candidate patients with large vessel occlusion (LVO). IVT is in question, as 
it could imply less safety, therapeutic delay and added cost. The aim of the 
study was to compare standard treatment vs. direct TM in our population.
Methods: Retrospective observational analysis of patients with acute 
ischemic stroke due to LVO with =<4.5 hours onset treated with MT 
from May 2016 to June 2022. In the absence of contraindications, r-TPA 
was administered. Demographic, clinical, radiological and prognostic data 
were collected.

and Evaluation, University of Toronto, Toronto, Canada, 11Cardiff University, 
Centre for Trials Research, Cardiff, United Kingdom

Background and aims: Obtaining informed consent for participation in 
acute stroke clinical trials is recognized as a major challenge around the 
world. Advance consent presents a potential solution to this issue by 
allowing individuals at high risk of stroke to provide consent before 
becoming eligible for enrollment. Because this approach has not previ-
ously been trialed, we sought to determine its acceptability to relevant 
stakeholders: stroke clinic physicians and research ethics board chairs
Methods: Specific online surveys were distributed to Canadian stroke 
physicians and Canadian REB chairs. Questions focused on the acceptabil-
ity of advance consent. Data were analyzed descriptively.
Results: Of 50 physician-respondents, 82% expressed comfort with 
obtaining advance consent in a stroke clinic environment, and 92% felt 
that doing so would not be a significant disruption to clinic workflow. Of 
15 REB chairs that regularly review stroke trials, 60% expressed comfort 
approving a stroke study using advance consent. A plurality (40%) of REB 
chairs would prefer a protocol using advance consent over one using 
deferral of consent, and another 40% were expressed no preference. 
Finally, more respondents were likely to approve trial-specific advance 
consent (40%) than broad advance consent (33%).
Conclusions: Canadian stroke physicians and REB chairs are generally 
supportive of advance consent for participation in acute stroke trials. 
Focus groups with stroke patients and surrogates are underway. These 
data will be used to design a model of advance consent to be tested in the 
clinical environment.
Disclosure of interest: Yes
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SAFETY OF REPERFUSION THERAPIES 
IN PATIENTS WITH ACUTE ISCHEMIC 
STROKE AND INCIDENTALINTRACRANIAL 
ANEURYSMS: A RETROSPECTIVE STUDY

Maria Giulia Mosconi1, Giorgio Maraziti1,  
Giuseppe Maria Scura1,2, Valeria Caso*1, Maurizio Paciaroni1,2

1Perugia Hospital, Stroke Unit - Cardiovascular and Emergency Medicine 
Department, Perugia, Italy, 2University of Perugia, Medicine Department, 
Perugia, Italy

Background and aims: Unruptured intracranial aneurysms (UIAs) rep-
resent a relative contraindication for intravenous thrombolysis (IVT) in 
acute ischemic stroke (AIS). However, presently few data on the risk of 
UIA rupture secondary to IVT are reported. Our retrospective study 
aimed to assess whether IVT for AIS is associated with UIA rupture and 
intracranial hemorrhages (ICHs) in patients with unruptured UIAs.
Methods: We conducted a retrospective, single-center observational 
study and included patients admitted to the Perugia Stroke Unit from 
January 2019 to December 2021. Patient inclusion criteria were an AIS, 
regardless of its location, and IVT treatment group of cases consisted of 
patients with UIAs at the time of the AIS, while the controls had no UIAs.
Results: A total of 238 patients were collected: median age 76 yy (IQR 
17), 102 F and 136 M 133/223 patients received IVT alone. 119 with no 
UIA, 14 with UIA. Among patients with IVT, 52/192 patients with no his-
tory of UIAs experienced ICHs, while 1/19 patients with UIAs experi-
enced any ICH (OR 0.15, CI 95% 0.02-1.15, p=0.070). No significant 
differences in patient comorbidities were observed between patients with 
UIA or UIA treated with IVT. Admission NIHSS was lower in patients 
with UIA than those without UIA (9.70±0.94 vs.12.79±0.43, p=0.016).
Conclusions: One patient with UIAs experienced ICH after IVT treatment, 
which appears to be safe in patients with AIS, including large UIAs (⩾10 mm).
Disclosure of interest: No
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Background and aims: We explored the combined value of eGFR and 
coagulation biomarkers on in-hospital outcomes of AIS patients with 
thrombolysis.
Methods: We enrolled 417 AIS patients with thrombolysis. According 
to the threshold value of coagulation biomarkers [D-dimer or 
fibrinogen(Fg)] and eGFR by receiver operating characteristic(ROC) 
curve, the participants were categorized into four groups: LFLG(low Fg 
and low eGFR), LFHG (low Fg and high eGFR), HFLG (high Fg and low 
eGFR) and HFHG (high Fg and high eGFR); or LDLG (low D-dimer and 
low eGFR), LDHG (low D-dimer and high eGFR), HDLG (high D-dimer 
and low eGFR), HDHG (high D-dimer and high eGFR). Logistic regres-
sion models were used to calculate the odds ratios (ORs) and 95% con-
fidence intervals (CIs) of in-hospital pneumonia and functional outcome 
across the four groups.
Results: Patients with higher eGFR and coagulation biomarkers levels 
have the highest risk of in-hospital outcomes. Compared with LFLG 
patients, the ORs(95% CIs) of those in HFHG group were 3.00(1.07-
8.44) and 4.02(1.63-9.91) for in-hospital pneumonia and functional out-
come. The ORs (95% CIs) of those in HDHG group were 4.59(1.58-13.32) 
and 2.52(1.11-5.74) for in-hospital pneumonia and at-discharge func-
tional outcome, compared with LDLG patients. Simultaneously adding 
eGFR and Fg or D-dimer to the basic model with established risk  
factors significantly improved risk discrimination and reclassification  
for pneumonia and functional outcome, shown by increase in C-statistics, 
net reclassification improvement and integrated discrimination improve-
ment(all P<0.05).
Conclusions: Combined eGFR and coagulation biomarkers within 4.5h 
showed a better predictive power for in-hospital outcomes of thrombo-
lytic patients.
Disclosure of interest: No
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A new clinical score to predict the possibility 
of stroke patients receiving intravenous 
thrombolysis

Dongqin Chen*1, Zhu Yafang1, Xia Zhang1, Yi Wang1,  
Yongjun Cao1

1The Second Affiliated Hospital of Soochow University, Neurology, Suzhou, 
China

Background and aims: We aimed to develop and validate a clinical 
score to identify the factors which contribute to variation in, and influ-
ence clinician’s decision-making about treating acute ischemic stroke (AIS) 
patients with Intravenous thrombolysis (IVT).
Methods: We retrospectively included consecutive AIS patients within 
4.5 hours after onset in the emergency department (ED), who were 
admitted to a comprehensive stroke center in Jiangsu province, China. 
The patients were randomly divided into derivation (60%) and validation 
data sets (40%) to develop and validate the clinical score. Multivariable 
stepwise forward logistic regression was performed to identify the inde-
pendent predictors of IVT offering in the derivation data.
Results: Out of 526 included patients, 418 patients received thrombo-
lytic therapy. Nine factors were associated with the likelihood of 
thrombolysis (age, time to hospital, NIHSS score, great vessel, facial 
paralysis, dizziness, headache, history of stroke, and neutrophil ratio). 
The c-statistics of the Intravenous Thrombolysis Score in the deriva-
tion cohort (n= 316) and validation cohort (n=210) were 0.795 and 
0.751, respectively. The performance of the scoring model was vali-
dated with a calibration plot showing good predictive accuracy for the 
scores in the derivation data (calibrated P = 0.861) and validation data 
(calibrated P = 0.876).
Conclusions: The Intravenous Thrombolysis Score for predicting the 
possibility of offering IVT to AIS patients indicates that clinicians differ in 
their thresholds for the treatment across a number of patient-related  
factors, which will be linked to training professional development  

Results: 252 patients analyzed, 139 (55%) treated by standard therapy 
and 113 (45%) by direct MT. There were non-significant differences in age 
or sex between groups. The direct MT group presented more comorbidi-
ties (Atrial Fibrillation and Diabetes Mellitus) and previous disability (modi-
fied Rankin Scale [mRS]=0: 84.2% vs 68.5%; p=0.0142). NIHSS and baseline 
ASPECTS were similar. Successful recanalization was achieved in 95.6% of 
all patients. The direct MT group had higher in-hospital mortality (12.9% 
vs 23.9%; p=0.0241) and disability at 90 days (mRS⩽2: 34.4% vs 61.4%; 
p=0.0004), with no significant differences in intracranial hemorrhage.
Conclusions: Despite a similar proportion of successful recanalization 
and major complications in both groups, patients treated with direct MT 
had higher in-hospital mortality and worse quality of life prognosis. These 
results should be interpreted with caution, given the difference in baseline 
characteristics and comorbidities between groups. Further studies would 
be necessary to corroborate these results by homogenizing populations.
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Combined prognostic significance of red blood 
cell distribution width (RDW) and inflammatory 
biomarkers in in-hospital outcomes of acute 
ischemic stroke(AIS) patients undergoing 
intravenous thrombolysis
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Yongjun Cao1

1The Second Affiliated Hospital of Soochow University, Neurology, Suzhou, China

Background and aims: We aimed to investigate the combined effect of 
RDW and inflammatory biomarkers on in-hospital outcomes of acute 
ischemic stroke (AIS) patients with thrombolysis.
Methods: A total of 417 AIS patients with thrombolysis were retrospec-
tively included. The participants were divided into four groups according 
to the cut-off of inflammatory biomarkers [white blood cell (WBC) or C 
reactive protein(CRP)] and RDW by receiver operating characteristic 
(ROC) curve: LWLR(low WBC and low RDW), LWHR(low WBC and 
high RDW), HWLR(high WBC and low RDW), and HWHR(high WBC 
and high RDW); or LCLR(low CRP and low RDW), LCHR(low CRP and 
high RDW), HCLR(high CRP and low RDW), and HCHR(high CRP and 
high RDW), respectively. Logistic regression models were used to com-
pute the odds ratios (ORs) and 95% confidence intervals (CIs) of in-hos-
pital pneumonia and functional outcome across the four subgroups.
Results: The risk of in-hospital pneumonia was significantly higher in 
HWHR and HCHR groups compared with that in LWLR and LCLR groups 
(OR 12.16, 6.93; all P < 0.001). Patients in HWHR and HCHR groups 
were 9.31 or 3.38 fold more likely to have poor functional outcomes, com-
pared with those in LWLR and LCLR groups. Simultaneously adding RDW 
and WBC or CRP to the basic model with established risk factors signifi-
cantly improved risk discrimination and reclassification for pneumonia and 
functional outcome, shown by increase in C-statistics, net reclassification 
improvement and integrated discrimination improve ment(all P<0.05).
Conclusions: Combined RDW and inflammatory biomarkers within 4.5 
hours better predicted in-hospital outcomes of thrombolytic patients.
Disclosure of interest: No
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Filtration Rate and coagulation biomarkers in 
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stroke patients with thrombolysis
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tool AffiLib. We have evaluated mutants’ binding score, and thermostabil-
ity using Rosetta ddg_monomer. Selected mutants were produced in  
E. coli, purified, and tested regarding their plasminogen activation efficacy 
using the fluorogenic substrate method, plasminogen and plasmin binding 
using surface plasmon resonance, and fibrinolytic efficacy using the fibrin 
plate method and clots from healthy donors' blood.
Results: Using computational modelling, we have constructed four 
mutants, including a four-point mutant SAK01, which binds plasmin with 
sixfold higher affinity and nine times higher selectivity than wild-type 
staphylokinase. SAK01 posseses slightly higher fibrinolytic effectivity. 
SAK01 serves as a proof-of-concept mutant for further mutagenesis. We 
will discuss the four created mutants' affinity, selectivity, speed of plasmi-
nogen activation, and fibrinolysis.
Conclusions: We confirmed that it is possible to improve the affinity of 
staphylokinase to plasmin by computational design in this study. In fur-
ther research, we will produce additional mutants using AffiLib, adap-
tively steered molecular dynamics simulations affinity prediction, 
ribosomal display, and machine learning, to further increase the effectiv-
ity of staphylokinase.
Disclosure of interest: No
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INFARCTION VOLUME AFTER FULL 
REVASCULARIZATION IN EARLY ARRIVAL 
LVOS
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Background and aims: Successful reperfusion and final infarction vol-
ume (FIV) are associated with 90-day functional outcomes after large ves-
sel occlusion (LVO) stroke. This study aims to investigate the potential 
benefit of intravenous-thrombolysis (IVTPA) on reducing the final infarc-
tion volume (FIV) after successful mechanical thrombectomy (MER) and 
subsequent better functional outcomes.
Methods: This is a retrospective cohort obtained from Get with the 
guidelines stroke (GWGS) database available at the Medical University of 
South Carolina Comprehensive Stroke Center (CSC), USA for LVO 
patients who presented within 4.5 hours of last-known-well (LKW) 
between January/2018- June/2022. FIV was measured using 1.5-tesla axial 
brain-MRI DWI sequences or axial-brain-CT after successful MER with 
modified thrombolysis score (mTICI2c-3).
Results: Of 101 LVO patients who arrived within 4.5h of LKW and 
achieved (mTICI2c-3), 40 (39.6%) patients received combination therapy 
(TP-MER). TP-MER patients had shorter LKW to CSC arrival p=<0.001 
and shorter LKW to groin puncture p=0.002, no other differences in 
patients' baseline characteristics, baseline images characteristics, LVO 
location or revascularization times compared to MER-only patients.
TP-MER patients had smaller FIV (7cc IQR [2.2-24.7] vs.15.95cc IQR [4.9-
98.8]), p=0.04. IVTPA was associated with a 26% reduction in the final 
infarction volume aOR 2.1,95%CI [0.169-0.172], p= 0.037. FIV was associ-
ated with discharge NIHSS aOR 3.095,95%CI [0.030-0.136], p= 0.003, 
and 90-day functional independence mRS (0-2) aOR 0.975 95%CI [0.955-
0.997], p=0.023.
Conclusions: Combination therapy is associated with reduced final 
ischemic stroke burden in LVO patients with successful revascularization 
and subsequent improved outcomes. Decision to skip IV-thrombolysis for 
IVTPA-eligible patients before MER should be individualized.
Disclosure of interest: No

programmes and address the impact of non-medical influences on  
decision-making using evidence-based strategies.
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One year of Eye Stroke Code: Time is vision

ANTONIO CRUZ CULEBRAS*1, Sebastian García Madrona1, 
Julio J Gonzalez-Lopez2, Inés Contreras2, Alicia De Felipe1, 
Consuelo Matute Lozano1, Rocio Vera1, Jaime Masjuan1

1Ramón y Cajal Hospital, Neurology- Unidad de Ictus, Madrid, Spain, 2Ramón 
y Cajal Hospital, Ophthalmology, Madrid, Spain

Background and aims: Central retinal artery occlusion (CRAO) is a 
form of stroke associated with poor visual recovery. Intravenous throm-
bolysis is emerging as a compelling therapeutic approach. There is a 
dilemma regarding the appropriate treatment, as formal protocols are 
lacking. Our objective is to assess the effectiveness of an “Eye Stroke 
Protocol” in a comprehensive stroke center during 2022.
Methods: A protocol was set up with Ophthalmology and Neurology. 
An observational study with retrospective analysis was set up to analyze 
patients with “Eye Stroke Code” and CRAO confirmed in the Emergency 
Department (12 hours since the onset) during 2022. When indicated, 
rtPA was administered by neurologists (0.9 mg/kg, 4.5h time window). 
Main outcome was improvement of visual acuity (VA) at 90 days.
Results: A total of 13 patients (mean age 72, 61.5% female) were 
assessed within the first 12h after visual loss. Thrombolysis was adminis-
tered in 6 patients (46%) without bleeding. In 7 patients (54%), rtPa could 
not be administered (time window was the main reason in 6 patients). 
Optical coherence tomography (OCT) was used to treat 1 patient with 
unknown onset. Atherothrombotic (46.1%) was the most common 
cause, followed by cardioembolic etiology (23%). In 4 patients (30.7%), 
the etiology remained undetermined. Improvement of VA was more fre-
quent in rTPa patients (50% vs 14.2%, p < 0.055).
Conclusions: Thrombolysis was beneficial compared with the non-rtPa 
group. “Eye stroke Code” protocols must include an ophthalmologic 
evaluation to confirm diagnosis and a neurologist to guide rtPA adminis-
tration and complete etiological study
Disclosure of interest: No
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PROTEIN ENGINEERING OF 
STAPHYLOKINASE WITH IMPROVED 
THROMBOLYSIS

Jan Mičan*1,2,3, Martin Toul1,2, Veronika Slonková1,  
Dmitri Nikitin1,2, Jiří Damborský1,2, Martin Marek1,2,  
Zbyněk Prokop1,2, Robert Mikulik2, David Bednář1,2

1Loschmidt Laboratories, Department of Experimental Biology and RECETOX, 
Faculty of Science, Masaryk University, Kamenice 5, 625 00 Brno, Czech 
Republic, 2International Clinical Research Centre of St Anne's University 
Hospital, Faculty of Medicine, Masaryk University, Pekařská 53, 602 00 Brno, 
Czech Republic, 31st Department of Neurology of St Anne's University 
Hospital, Faculty of Medicine, Masaryk University, Pekařská 53, 602 00 Brno, 
Czech Republic

Background and aims: Staphylokinase is a readily available bacterial 
protein that activates plasminogen in a fibrin-specific manner using 
another molecule of activated plasmin. The immunogenicity of staphyloki-
nase can be lowered 300-fold by three mutations and its clinical effectivity 
and safety are noninferior to alteplase. Based on our recent results, the 
effectivity of staphylokinase can be improved by three orders of magni-
tude by increasing binding affinity to plasmin.
Methods: The structural model of staphylokinase in complex with 
microplasmins was used for computational mutagenesis using the web 
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Methods: Data analysis from prospectively recorded databases at 3 CSCs. 
Patient demographics, medication history, time metrics, brain imaging, 
NIHSS and mRS scores before treatment and at discharge were recorded.
Results: A total of 581 patients (130 (53.1%) men, 115 (46.9%) women, 
mean age 68.4±10) were treated. Mean admission NIHSS was 7.9±4. The 
study group was comprised of 245 patients treated with IV t-PA only; The 
remaining 336 patients received endovascular therapy and included 47 
treated with bridging therapy. 187/241 patients (77.6%) had mRS 0-2 at 3 
months, and the 148/241 (61.2%) had a 4-point, or more, drop of the 
discharge NIHSS. Mortality at 3 months was 15/245 (6.1%). Symptomatic 
intracranial hemorrhage occurred in 5/245 patients (2.0%), and systemic 
hemorrhage occurred in 5/245 cases (2.0%). The mean door-to-needle 
time was 62.4 minutes, ranging between 52.4 to 84.8 minutes at different 
hospitals, and the <60-minute criterion was achieved in 50.7% of cases.
Conclusions: The analysis indicates that the cumulative performance of 
these hospitals was not inferior to European and American published 
standards. It also shows that there is room for improvement at all cent-
ers. However, the performance varied substantially among them.
Disclosure of interest: No
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Rescue intra-arterial thrombolysis to improve 
final TICI score after thrombectomy

Antonio De Mase*1, Paolo Candelaresi1, Emanuele Spina1, 
Flavio Giordano2, Stefano Barbato1, Giovanna Servillo1, 
Gianluigi Guarnieri2, Giuseppe Leone2, Massimo Muto2,  
Mario Muto2, Vincenzo Andreone1

1AORN A. Cardarelli, Neurology and Stroke Unit, Napoli, Italy, 2AORN A. 
Cardarelli, Diagnostic and Interventional Neuroradiology, Napoli, Italy

Background and aims: Endovascular thrombectomy is the standard 
treatment in selected patients with acute ischemic stroke and large vessel 
occlusion, but continuous improvement in angiographic and clinical out-
come is still needed. Intra-arterial thrombolysis has been tested as a pos-
sible rescue tool in unsuccessful thrombectomy, or as an adjuvant therapy 
after the endovascular procedure, to pursue complete recanalization.
Methods: Here we present a case series analysis of intra-arterial 
Alteplase administration (5 mg bolus, repeated up to 15 mg if TICI ⩾2c is 
not achieved) in 15 consecutive anterior circulation stroke patients after 
unsuccessful thrombectomy, defined as TICI score ⩽2b after at least 3 
passes or if unsuitable for further endovascular attempts, with the aim of 
improving recanalization.
Results: An improvement of final TICI score was achieved in 10/15 patients 
(66%). TICI ⩾2c was achieved after 5 mg iaTPA in 4 patients, and after 10 
mg iaTPA in 5 cases (Fig.1). 6/15 patients received 15 mg iaTPA: 1/6 showed 
angiographical improvement. A major effect of intra-arterial Alteplase was 
observed for distally migrated emboli. None of the patients experienced 
any symptomatic hemorrhagic transformation or other major bleeding.
Conclusions: Our report shows, in a very small cohort, a high rate of 
final TICI score improvement, encouraging the development of rand-
omized controlled trials of rescue intra-arterial thrombolysis in patients 
with suboptimal angiographic results after mechanical thrombectomy.
Disclosure of interest: No
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EFFECTIVENESS OF RECANALIZATION 
TREATMENTS IN MILD ACUTE ISCHEMIC 
STROKE WITH LARGE VESSEL OCCLUSION

Gabor Tarkanyi*1, Adam Annus2, István Szegedi3,  
László Szapáry1

1University of Pécs, Clinical Centre, Department of Neurology, Pécs, Hungary, 
2University of Szeged, Albert Szent-Györgyi Health Centre, Department of 
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Evaluating the Use of Intravenous Tenecteplase 
for the Management of Acute Ischemic Stroke in 
the Mobile Stroke Unit: An International Multi-
Institutional Survey

Cleo Zarina Reyes*1, Kenneth Reichenbach1, Jaspreet Johal2, 
Harry Zobel1, Hussam Yacoub1, Megan Leary1

1Lehigh Valley Health Network, Neurology, Allentown, United States, 
2University of Virginia, Neurology, Charlottesville, United States

Background and aims: There is growing evidence supporting the use 
of Tenecteplase (TNK) as an alternative to alteplase (tPA) for acute 
ischemic stroke. TNK has been shown to be non-inferior with compara-
ble safety and efficacy to tPA, and can be administered as a single intrave-
nous bolus. Currently, there is no data on the use of TNK in mobile 
stroke units (MSUs) globally. The objective of this study is to characterize 
the utility of TNK in MSUs including dose, consent process, and factors 
affecting this transition.
Methods: A survey was distributed through Pre-Hospital Stroke 
Treatment Organizations (PRESTO) platform, an international consor-
tium for institutions with MSUs and medical practitioners involved in pre-
hospital stroke management.
Results: The response rate was 10/19 (52.6%) active MSU members of 
PRESTO. Of the 10 responders, 2 institutions are actively using TNK in 
their MSUs and 4 are transitioning by spring 2023. All reported using 0.25 
mg/kg as the standard dosage. 1 institution obtained IRB approval as ongo-
ing research trial, while 5 did not utilize consent forms regarding off-label 
use of TNK. The most common factors affecting the decision to transition 
to TNK were ease of use and scientific data supporting efficacy and safety.
Conclusions: Several MSUs have begun adopting TNK (0.25 mg/kg) as 
the agent of choice for acute stroke thrombolysis. The majority of MSUs 
using TNK are not enrolled in active ongoing clinical trials. Our results 
indicate that the decision to transition to TNK was influenced by its prac-
tical advantages and promising scientific data to date.
Disclosure of interest: No
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INTRAVENOUS THROMBOLYSIS IN ACUTE 
ISCHEMIC STROKE: EARLY RESULTS FROM 
THE NATIONAL STROKE PROGRAM IN 
ARMENIA

Lina Zubalova*1,2, Greta Sahakyan3,4, Yekaterina Hovhannisyan5, 
Ruben Fanarjyan5, Sevak Badalyan3,5, David Sahakyan1,  
Mikayel Grigoryan6, Mikael Muratoglu7, Manvel Aghasaryan8, 
Viken Babikian9, Nune Yeghiazaryan1,2

1Erebouni MC, Neurology Department and Erebouni Stroke Unit, Yerevan, 
Armenia, 2National Institute of Health, Neurology, Yerevan, Armenia, 3Astghik 
Medical Center, Department of Neurology and Stroke Unit, Yerevan, Armenia, 
4Yerevan State Medical University, Neurology, Yerevan, Armenia, 5Yerevan 
State Medical University Hospital, Neurology Department & Stroke Unit, 
Yerevan, Armenia, 6Glendale Adventist Medical Center, Neurology 
Department, Neurointerventional Program, Glendale, United States, 
7University of Alberta, Division of Neurology, Alberta, Canada, 8Sud Francilien 
Hospital, Stroke Unit and Neurology Department, Paris region, France, 
9Boston University School of Medicine, Department of Neurology, Boston, 
United States

Background and aims: In 2019 the Armenian Government established 
a National Stroke Program which funded intravenous thrombolysis (IV 
t-PA) for acute ischemic stroke at 3 comprehensive stroke centers (CSCs) 
in Yerevan. The aim of this Armenia Stroke Council study was to review 
the results of the acute stroke treatment provided at the 3 CSCs during 
2021.
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Tenectplase versus Alteplase before 
thrombectomy: A comprehensive clinical and 
angiographic impact evaluation : Insight from 
ETIS registry

ZARZOUR AMINE*1, Batot Cedric2, Bertrand Lapergue1, 
Weisenburger Lile David1, William Boisseau3, Michael 
Obadia3,4, Arturo Consoli1,5, Omer Eker6, Tae-Hee Cho7,  
Bourcier Romain8, Benoît Guillon9, Benjamin Gory10,  
Sébastien Richard11, Gaultier Marnat12, Igor Sibon13

1Foch hospital, stroke center, suresnes, France, 2Foch Hospital, Stroke Unit, 
Suresnes, France, 3Rothshild Fundation, interventional neuroradiology, paris, 
France, 4Rothshild Fundation, stroke center, paris, France, 5Foch hospital, 
interventional neuroradiology, suresnes, France, 6CHU LYON, interventional 
neuroradiology, lyon, France, 7CHU LYON, stroke center, lyon, France, 8CHU 
NANTES, interventional neuroradiology, nantes, France, 9CHU NANTES, 
stroke center, nantes, France, 10CHU NANCY, interventional neuroradiology, 
Nancy, France, 11CHU nancy, stroke center, nancy, France, 12CHU 
BORDEAUX, interventional neuroradiology, bordeaux, France, 13CHU 
BORDEAUX, stroke center, bordeaux, France

Background and aims: Data on Tenecteplase versus Alteplase in the 
acute stroke management are scarce. Our objective was to have a com-
prehensive comparative assessment of angiographic and clinical outcomes 
in a large prospective observational study.
Methods: We included stroke patients who were eligible for intravenous 
thrombolysis and endovascular thrombectomy between 2019 and 2021, 
from an ongoing registry in twenty comprehensive stroke centers in 
France. We divided patients into two groups based on thrombolytic agent 
(Alteplase vs Tenecteplase). Then, we compared their treatement times, 
also their angiographic (TICI scale) and clinical (mRS at three months and 
sICH) outcomes after controlling for potential confounders using propen-
sity score methods.
Results: We evaluated 1131 patients who had thrombectomy for the 
final analysis, 250 received Tenecteplase and 881 Alteplase. Both groups 
were of the same median age (75 vs 74 respectively), same baseline 
NIHSS score (16) and the same ASPECTS (8). There was no statistical 
difference for First Pass Effect (OR 0.93, 95% CI 0.76-1.14, p= 0.75) nei-
ther for reperfusion needed time (OR 0.03, 95% CI 0.09-0.16, p= 0.49), 
nor for the final reperfusion status. Clinically, the functional independence 
at 90 days was similar in both groups (OR 0.82, 95% CI 0.61-1.10, p= 
0.18) with same risk of sICH (OR 1.36, 95% CI 0.77-2.41, p= 0.28). 
However, Tenecteplase patients had shorter imaging-to-groin puncture 
time (99 vs 142 minutes, p<0.05).
Conclusions: Tenecteplase showed no better clinical or angiographic 
impact for thrombectomy compared to Alteplase. Nevertheless, it seems 
superior to shorten thrombolysis-to-groin puncture time.
Disclosure of interest: No
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Evaluation of alteplase-induced thrombolysis in 
human vs rat plasma: an in vitro study

Sandra Thalerová*1,2,3, Michaela Pešková2,3, Peter Scheer1,4, 
Jana Hlozkova1,4, Eliška Brhelová1, Jan Víteček2,5,6,  
Lukáš Kubala2,6, Robert Mikulík1

1St. Anne’s University Hospital Brno, International Clinical Research Center, 
Brno, Czech Republic, 2Institute of Biophysics of the Czech Academy of 
Sciences, Biophysics of Immune System, Brno, Czech Republic, 3Masaryk 
University, Faculty of Science, Department of Biochemistry, Brno, Czech 
Republic, 4Faculty of Pharmacy, Masaryk University, Department of 
Pharmacology and Toxicology, Brno, Czech Republic, 5Faculty of Medicine, 
Masaryk University, Department of Biochemistry, Brno, Czech Republic, 6St. 

Neurology, Szeged, Hungary, 3University of Debrecen, Clinical Centre, 
Department of Neurology, Debrecen, Hungary

Background and aims: Large vessel occlusion (LVO) is present in 
around 20% of mild acute ischemic stroke (AIS) cases, but only limited 
data is available on the efficacy of mechanical thrombectomy (MT) in 
these scenarios. Our study investigated the effectiveness of different 
recanalization methods in mild AIS.
Methods: We enrolled patients with mild AIS (defined as NIHSS⩽5) 
who had LVO on the admission CT-angiography and received recanaliza-
tion treatment (intravenous thrombolysis (IVT) and/or MT). Primary end-
point was the rate of good functional outcomes (defined as modified 
Rankin Scale 0-2 points) and mortality at 90 days. Secondary endpoints 
were early neurological deterioration (END) and development of symp-
tomatic intracranial haemorrhage (SICH) within 72 hours.
Results: A total of 944 patients were screened, 284 (30.1%) of whom 
had mild symptoms. LVO was present in 56 (19.7%) of the mild AIS cases 
(median age: 64.5 years). Distribution of recanalization methods was: 30 
IVT only (53.6%), 16 MT only (28.6%), 10 IVT and MT (17.8%). Proportions 
of good outcomes were 76.9% after IVT, 84.6% after MT and 44.4% after 
combined therapy. Mortality rates were 7.7%, 7.7% and 22.2% respec-
tively. END could be observed in 10.0% after IVT, 12.5% after MT and in 
50.0% of IVT+MT cases. SICH did not occur after IVT, but the rate was 
25.0% for MT and 10.0% for combined therapy.
Conclusions: Our results reveal that IVT and MT can be effective meth-
ods to treat mild AIS patients, however higher rates of adverse events 
after combined therapy highlight the limitations.
Disclosure of interest: No
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Risk of symptomatic intracerebral hemorrhage 
following thrombolytic therapy in acute ischemic 
stroke and predictors of in-hospital mortality

Bogdan Ciopleias1,2, Diana Rusu1, Andreea Elena Iacob1,  
Andrei Banu1, Stefania Diaconu1,2, Laura Valentina Irincu1,2, 
Irina Despa1,2, Iulia Murasan2, Larisa Ungureanu1,2, Anca 
Zarnoveanu1,2, Cristian Falup-Pecurariu*1,2

1County Clinic Hospital, Department of Neurology, Brasov, Romania, 2Faculty of 
Medicine, Transilvania University, Department of Neurology, Brasov, Romania

Background and aims: Patients with acute ischemic stroke (AIS) ben-
efit functionally from recombinant tissue-plasminogen activator (rt-PA) 
therapy, symptomatic intracerebral hemorrhage (sICH) being considered 
one of the most frequent complication. The aim of this study was to 
identify the independent risk factors for sICH after rt-PA therapy and in-
hospital mortality (IHM).
Methods: Retrospective study from a hospital based registry and medical 
records of the patients admitted to the Department of Neurology 
County Clinic Hospital Brasov. Over a course of a 36-month period start-
ing in March 2019, 529 patients receiving rt-PA were enrolled in this 
study. To assess the determinants of IHM, univariate and multivariate 
regression analyses was carried out.
Results: The mean age was 69.36 ±19.4 years, 54.8% patients were 
males, the mean NIHSS score, 11.76 ± 8.2. From total of 529 patients, 96 
(18%) died while they were admitted. Age >80 years (35 patients, 
30.91%), hypertension (91 patients, 82,72%), diabetes mellitus (18 
patients, 16,36%), congestive heart failure (19 patients, 17.27%), and 
chronic kidney disease (2 patients, 1.81%) were all identified as independ-
ent predictors of IHM by logistic regression. A number of 110 patients 
(20.79%) experienced sICH following rt-PA therapy, and 31 (28.12%) of 
them died, with similar independent predictors of poor outcome.
Conclusions: This study suggest that there are modifiable risk factors 
for sICH that could improve the outcome of ischemic stroke patients 
after thrombolytic therapy
Disclosure of interest: No
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asymptomatic hemorrhagic transformation (OR=1.44, p=0.69) or in 
symptomatic hemorrhage (OR=0.24, p=0.37).
Conclusions: In our series, the use of TNK prior to mechanical 
thrombectomy with stent implantation in the acute phase of stroke was 
shown to be safe and did not significantly increase the risk of symptomatic 
intracranial haemorrhage.
Disclosure of interest: No
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CORRELATION BETWEEN STROKE MIMICS 
IN IV-THROMBOLYSIS AND NEUROLOGY 
REGISTRARS’ EXPERIENCE LEVELS IN A 
COHORT STUDY FROM 2017-2020

Thomas Bailey Tysland*1, LIV Jorunn Høllesli2,  
Maud Halvorsen1, Martin Kurz1,3, Soffien Ajmi1,4

1Stavanger University Hospital, Department of Neurology, Stavanger, Norway, 
2Stavanger University Hospital, Department of Radiology, Stavanger, Norway, 
3University of Bergen, Faculty of Medicine, Bergen, Norway, 4University of 
Stavanger, Faculty of Health Sciences, Stavanger, Norway

Background and aims: After implementing a quality improvement pro-
ject including simulation-based training to improve treatment times in 
stroke thrombolysis at our centre, there was a decrease in median door-
to-needle time from 27-13 minutes and an increase in stroke mimics. 
During the same period, there was a large turnover of neurology regis-
trars. Therefore, we have examined whether there is a correlation 
between neurology registrars’ experience levels, and the proportion of 
stroke mimics in iv-thrombolysis (IVT) treated patients.
Methods: Using data from a local stroke registry, we conducted a cohort 
study, prospectively including all patients treated with IVT from Feb 1st 
2017 to Feb 26th 2020 at our centre. Experienced registrars were defined 
as having >20 prior IVT-treatments whereas less experienced were 
defined as having <20 IVT treatments. The proportion of stroke mimics 
treated by experienced registrars was compared to those treated by less 
experienced registrars.
Results: The final analysis included 439 patients (table 1). There were no 
relevant differences concerning baseline characteristics in the two groups. 
For patients treated by experienced registrars the proportion of stroke 
mimics was 19.7%, compared to 29.3% for less experienced registrars 
with <20 IVT-treatments (p=0.022, table 2).
Conclusions: Experienced registrars had a significantly lower proportion 
of stroke mimics (19.7%) compared to their less experienced peers 
(29.3%). Neurology registrars’ clinical experience might explain some of 
the variation in the proportion of stroke mimics in IVT treated patients. 
Future quality improvement projects focusing specifically on diagnostic 
accuracy in less experienced neurology registrars might be warranted

Anne’s University Hospital Brno, Center of Biomolecular and Cell Engineering, 
Brno, Czech Republic

Background and aims: Experimental stroke studies are important for 
development of more effective thrombolytics, but it is not clear if results 
obtained from rat plasma can be directly translated to humans. Therefore, 
in vitro thrombolysis model was used to compare alteplase-induced dose-
response in human vs rat plasma.
Methods: Static in vitro model with semi-synthetic clots was used. Clot 
lysis was induced by alteplase at clinically relevant concentration (1.3 
mg/L) and at concentrations 10-fold lower to 50-fold higher. Clots were 
incubated in human or rat plasma for 60 minutes at 37°C. Efficacy was 
assessed by clot mass loss and red blood cell release.
Results: Alteplase at clinically relevant concentration induced non-infe-
rior effect in rat plasma compared to human plasma (27.9±5.1% vs 
44.6±7.0%, diff. 16.7%, 95%CI -11.3-22.2%). In both plasmas, the efficacy 
of 0.13 mg/L alteplase was inferior to 1.3 mg/L (diff. 10.7%, 95%CI -5.2-
16.2%). Whereas 1.3 mg/L was non-inferior to 13 mg/L (diff. 4.7%, 95%CI 
0.8-10.2%), and similarly for further increase of alteplase to 65 mg/L.
Conclusions: Alteplase at clinically relevant concentration induced well-
detectable clot lysis in both human and rat plasma, with non-inferior 
effect in rat plasma compared to human plasma. Further, changes in the 
efficacy as response to different concentrations of alteplase were similar 
in both plasmas. Such results indicate that the model with rat plasma is 
sufficiently sensitive, translatable, and thus suitable for screening of 
thrombolytics.
Supported by the European Regional Development Fund – Project INBIO 
(nr. CZ.02.1.01/0.0/0.0/16_026/0008451) and Ministry of Health of the 
Czech Republic, grant nr. NU21-08-00510.
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SAFETY OF TENECTEPLASE VS ALTEPLASE 
IN STENT IMPLANTATION IN THE ACUTE 
ISCHEMIC STROKE

Alberto Sáez Marín*1, Sebastián García Madrona1,  
Pablo Lorenzo Barreto1, Erik S. Stiauren Fernández1,  
Fernando Pérez Trapote1, Antonio Crus Culebras1,  
M Consuelo Matute Lozano1, Rocio Vera1, Arantxa Sánchez 
Sánchez1, Alicia De Felipe Mimbrera1, Jaime Masjuan1,2

1Ramón y Cajal University Hospital, Neurology Department, Madrid, Spain, 
2Alcalá Henares-Universidad (apd), Medicine, Alcala de Henares, Spain

Background and aims: The use of intravenous fibrinolysis in patients 
who required stenting in the acute phase of the stroke with antiplatelet 
agents could increase the risk of bleeding. The objective of our study is to 
compare the safety of the use of tenecteplase (TNK) vs alteplase (rTPA) 
prior to stent implantation.
Methods: Retrospective observational single-center study. We evaluated 
patients between January 2021 and October 2022 treated by mechanical 
thrombectomy and stenting in the acute phase. They were subdivided 
into 3 groups based on whether they received intravenous fibrinolysis 
with TNK, rTPA, or without fibrinolysis.
Results: 34 patients with a mean age of 67.31 years(SD 17.16), 40% 
women, were included. 33.3% (12/34) received TNK, 20%(6/34) TPA, and 
46.67% (16/34) did not undergo fibrinolysis. The NIHSS mean prior to 
treatment was 13 and the ASPECTS mean 8, with no significant differ-
ences between the groups. In 29/30 a satisfactory recanalization was 
achieved with TICI⩾2b and in 19/34 an extracranial stent was placed. 3 
patients treated with TNK and 1 with rTPA presented intracranial 
hemorrhage(OR=1.67, p=0.69), being symptomatic in the patient who 
received rTPA (OR=0.15, p=0.26). Among those treated with TNK vs 
those who did not receive fibrinolysis, there were no differences in 
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aneurysm has been a standard of care after Aneurysm trial ISAT; Arterio-
venous Malformation (AVM), dural AV fistulae (DAVF), vascular brain 
tumors, spinal AVM, carotid stenosis treatment have been possible with 
endovascular techniques .
Methods: Data were collected for all consecutive patients treated for 
AIS and aneurysms from March 2019 through January 2021 at two hospi-
tals. Outcomes were successful revascularization (modified thrombolysis 
in cerebral infarction score of 2b-3), time to revascularization, procedural 
complications, and good clinical outcome (modified Rankin Scale score of 
0-2) and mortality at 90 days.
Results: For AIS, 120 patients treated with ADAPT were included. The 
median National Institutes of Health Stroke Scale score at presentation 
was 13 (IQR 10-13.25). The median time from arterial puncture to revas-
cularization was 40 minutes (IQR 30-45). Successful revascularization was 
achieved in 96 patients (80%). No cases of symptomatic intracranial 
haemorrhage occurred. Good clinical outcome at 90 days was achieved in 
102 patients (85%), and the mortality rate at 90 days was 4 of 120 patients 
(3.4%).
Conclusions: For management of AIS, ADAPT appears to be a fast, sim-
ple, safe, and effective method in the Nepali patient population.
Disclosure of interest: No
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TEMPORAL TRENDS OF ACUTE ISCHEMIC 
STROKE PATIENTS TREATED WITH 
MECHANICAL THROMBECTOMY IN A SINGLE 
STROKE CENTRE

Fernando Ostos*1,2, Maria Gutiérrez Sánchez de la  
Fuente1,2, Antonio Martínez-Salio1,2, Mª De Los Ángele Ortega-
Casarrubios1, Carmen Sánchez-Sánchez1, Pedro Saura3, 
Eduardo Barcena3, Jaime Díaz Guzmán1, Federico Ballenilla3, 
Patricia Calleja Castaño1,2,2

1Hospital Universitario 12 de Octubre, Centro de Ictus. Servicio de 
Neurología, Madrid, Spain, 2Instituto de Investigación Hospital 12 de Octubre 
(i+12), Unidad de Investigación Neurovascular, Madrid, Spain, 3Hospital 
Universitario 12 de Octubre, Servicio de Radiología, Madrid, Spain

Background and aims: The aim of this study is to describe the evolu-
tion of the characteristics and prognosis of patients treated with mechani-
cal thrombectomy in a stroke centre over a 6-year period.
Methods: Patients treated between 2016 and 2021 in our centre have 
been prospectively and consecutively registered. A trend analysis of the 
main variables was performed.
Results: Data from 895 patients were analysed. Regarding the demo-
graphic variables, the proportion of women treated increased (p<0.01), 
with no significant differences in the main risk factors except for an 
increase in patients with chronic kidney disease (p=0.02). A higher level of 
dependency prior to stroke was observed (p<0.01). The percentage of 
patients treated for stroke with unknown time of onset has increased 
(p<0.01), and the proportion of patients receiving combined treatment 
with intravenous fibrinolysis has decreased (p<0.01). A progressive 
increase in the percentage of patients with TICI 2B-3 or TICI 2C-3 recan-
alisation has been observed (p<0.001), as well as a higher proportion of 
patients treated with intracranial stenting (p=0.01). No significant differ-
ences were observed in the proportion of patients with symptomatic 
haemorrhagic transformation, in hospital mortality or in functional inde-
pendence or 3-month mortality.
Conclusions: In our centre, indications for mechanical thrombectomy 
have increased, especially in patients with higher previous disability and 
treated in extended window, with no significant differences in complica-
tions or prognosis.
Disclosure of interest: No
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MECHANICAL THROMBECTOMY FOR ACUTE 
ISCHEMIC STROKE IN PATIENTS WITH 
MALIGNANCY: A SYSTEMATIC REVIEW

Athina-Maria Aloizou*1, Daniel Richter1, Jeyanthan Charles 
James2, Carsten Lukas2, Ralf Gold1, Christos Krogias1

1Ruhr University Bochum, Neurology, Bochum, Germany, 2Ruhr University 
Bochum, Neuroradiology, Bochum, Germany

Background and aims: Ischemic stroke is a common occurrence in 
patients with concomitant malignancy. Systemic thrombolysis is often 
contraindicated in these patients, and mechanical thrombectomy (MT) is 
the preferred method of intervention. This review aims to collect the 
available data on the safety and efficacy of MT in cancer patients (CPs).
Methods: The PubMed/MEDLINE and SCOPUS databases were system-
atically searched for studies assessing safety (mortality, intracranial hem-
orrhage) and efficacy (reperfusion, functional outcome) indices in CPs 
receiving MT. Potentially relevant parameters examined in solitary studies 
were also extracted (e.g., stroke recurrence, brain malignancy).
Results: A total of 18 retrospective studies of various methodologies 
and objectives were identified. Rates of in-hospital mortality, intracranial 
hemorrhage of any kind, reperfusion rates, and discharge condition did 
not seem to present any considerable differences between CPs and 
patients without cancer. On the contrary, 90-day mortality was higher 
and 90-day functional independence was lower in CPs. Three studies on 
cancer-related stroke (no other identifiable etiology and high D-dimer 
levels in the presence of active cancer) showed constant tendencies 
towards unfavorable conditions.
Conclusions: Per the available evidence, MT appears to be a safe treat-
ment option for CPs. It is still unclear whether the 90-day mortality and 
outcome rates are more heavily influenced by the malignancy and not the 
intervention itself, so MT can be considered in CPs with prospects of a 
good functional recovery, undertaking an individualized approach.
Disclosure of interest: No
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STROKE CARE IN NEPAL: BRINGING 
ADVANCED MECHANICAL THROMBECTOMY 
TECHNOLOGY TO NEPALESE POPULATION

Subash phuyal*1

1Upendra Devokta Memorial National Institute of Neurology and Allied 
Sciences, Interventional Neuroradiology, Kathmandu, Nepal

Background and aims: Acute ischemic stroke has gained importance 
after the thrombectomy trials in stroke namely MR CLEAN, ESCAPE etc. 
These studies have shown clearly the benefit of thrombectomy in reca-
nalization in cases of large vessel occlusion if done timely in the anterior 
circulation. The management of cerebral aneurysm –coiling of cerebral 
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during follow-up. 23 (37.7%) patients had hemorrhagic transformation 
on the 24-hour control CT scan, out of which, 8 (13.1%) were 
symptomatic.
Conclusions: Our group of patients has received double antiplatelet 
therapy during the acute revascularization procedure. The rate of stent 
thrombosis was lower compared with the rate of hemorrhagic transfor-
mation of all types; however, most have suffered asymptomatic hemor-
rhagic transformation. Further studies are needed to better understand 
which is the optimal medical treatment in case of stent placement in the 
acute phase of a stroke.
Disclosure of interest: No
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Early And Delayed Functional Independence 
After Basilar Artery Occlusion Thrombectomy- 
Incidence And Predictors

Shashvat Desai*1, Ashutosh Jadhav2, Rishi Gupta3, Blaise Baxter4, 
Bruno Bartolini5, Antonin Krajina6, Joey English7, Raul Nogueira8, 
David Liebeskind9, Erol Veznedaroglu10, Ronald Budzik11

1HonorHealth Research and Innovation Institute, Neurology, Scottsdale, 
United States, 2Barrow Neurological Institute, Neurosurgery, Phoenix, United 
States, 3WellStar Health System, Neurosurgery, Marietta, United States, 
4Erlanger Hospital: Ellis Kyndra L, Neurosurgery, Chattanooga, United States, 
5Lausanne University Hospital, Radiology, Lausanne, Switzerland, 6Hradec 
Kralove, Radiology, Hradec Kralove, Czech Republic, 7Sutter Health, 
Radiology, San Francisco, United States, 8University of Pittsburgh Medical 
Center, Neurology, Pittsburgh, United States, 9University of California, Los 
Angeles, Neurology, Los Angeles, United States, 10Drexel University, 
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Background and aims: Recent trials have confirmed the benefit of 
endovascular thrombectomy (EVT) for basilar artery occlusion (BAO) 
strokes. Similar to anterior large vessel occlusion (LVO) strokes, under-
standing the temporal progression of functional independence after 
EVT for BAO strokes is essential for prognostication and rehabilitation. 
We aim to determine the incidence of early functional independence 
(EFI) and delayed functional independence (DFI) and identify associated 
predictors, and compare them with anterior LVO strokes in the Trevo 
registry.
Methods: Demographic, clinical, radiological, treatment, and procedural 
information were analyzed from the Trevo Registry (patients undergoing 
EVT for BAO). Incidence and predictors of EFI (modified Rankin Scale 
(mRS) score 0-2 at discharge) and DFI (mRS score 0-2 at 90 days in non-
EFI patients) were analyzed.
Results: A total of 76 patients met study criteria. EFI was observed in 
37% (28) of patients. Lower discharge NIHSS score was an independent 
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ENDOVASCULAR TREATMENT FOR 
VERTEBRAL ARTERY STUMP SYNDROME

Ryo Sakisuka*1, Takumi Morita1, Shinya Hori1, Yuya Tanaka1, 
Naoki Hashimura1, Daisuke Shimo1, Takahiro Kuroyama1, 
Yasushi Ueno1

1Shinko Hospital, neurosurgery, Kobe, Japan

Background and aims: Vertebral artery stump syndrome (VASS) is a 
rare disease resulting in posterior circulation ischaemic stroke caused by 
an embolus derived from stagnating flow after vertebral artery origin 
occlusion. Endovascular treatment (EVT) can reduce recurrent ischaemic 
stroke, but its efficacy needs to be better investigated. This study aims to 
clarify EVT’s efficacy for VASS based on our experience and previous 
literature.
Methods: We retrospectively selected patients diagnosed with VASS 
between April 2021 and October 2022. In addition, we performed a lit-
erature review of studies on VASS published between 2008 and 2022. 
Data on patient characteristics, management courses (medical therapy 
and EVT), and occurrence of recurrent ischaemic stroke were collected 
and analysed.
Results: Three of 326 patients with acute ischaemic stroke were diag-
nosed with VASS during the study period. All patients experienced recur-
rent strokes, two underwent coil embolisation and one stenting. After 
EVT, none showed recurrence.
We extracted 31 cases from 17 reviewed studies. The EVT group included 
two patients who initially received medical treatment. Recurrent ischaemic 
stroke was observed in 7/18 (39%) patients after medical therapy and only 
in 2/15 (13%) patients after EVT. In the EVT group, recurrent ischaemic 
stroke was observed only after percutaneous transluminal angioplasty.
Conclusions: EVT may reduce recurrent ischaemic stroke in VASS 
patients. However, further research is required to determine whether 
EVT improves prognosis. Moreover, stenting or coiling may be more effi-
cacious than percutaneous transluminal angioplasty.
Disclosure of interest: No
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Angioplasty and stenting in the acute phase for 
strokes with tandem lesions - stent thrombosis vs. 
hemorrhagic transformation

Bogdan Casaru*1, Elena Oana Terecoasa1, Anca Negrila1, 
Razvan Alexandru Radu2, Bogdan Dorobat3, Cristina Tiu1

1Emergency University Hospital Bucharest, Neurology, Bucharest, Romania, 
2CHU de Montpellier, Neuroradiology, Montpellier, France, 3Emergency 
University Hospital Bucharest, Interventional Radiology, Bucharest, Romania

Background and aims: An ischemic stroke with a tandem lesion always 
brings up the dilemma regarding the best antithrombotic treatment after 
acute angioplasty and stenting, especially in patients who have received 
intravenous thrombolysis (IVT) before thrombectomy.
Methods: We analyzed the data from our local registry with all the acute 
mechanical revascularization procedures performed in the University 
Emergency Hospital Bucharest.
Results: Between 2016 and 2022, a total of 523 thrombectomies were 
performed, with 105 cases of tandem lesions, out of which, 95 were 
strokes in the anterior circulation. We studied the group of 61 cases 
(64.2%) where a decision to place a stent at the level of the cervical 
carotid stenosis was made. 21 out of these patients (34.4%) have also 
received IVT prior to the endovascular procedure. All patients received 
Aspirin and Clopidogrel in loading dose during the procedure as per our 
national protocol and 7 (11.4%) also received a bolus of Eptifibatide. A 
total of 9 cases (14.7%) were diagnosed with intrastent thrombosis 
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Comparison of treatment options for mechanical 
thrombectomy

CARLOS IGNACIO GOMEZ-ESCALONILLA ESCOBAR*1, 
Manuel Moreu2, Santiago Trillo Senin3, Antonio Cruz Culebras4, 
Marta Vales Montero5, Patricia Simal Hernández1, Elisa de la 
Fuente Sanz3, Fernando Rodríguez Jorge5, Santiago Rosati6, 
Juan Vega Villar7, Rocio Vera4, Alfonso López-Frías López-Jurado6, 
Jose Egido1, Carlos Pérez-García6

1Hospital Clínico San Carlos, Stroke Unit. Neurology Department, Madrid, 
Spain, 2Hospital Clínico San Carlos, Interventional Neuroradiology. Radiology 
Deparment, Madrid, Spain, 3Hospital La Princesa, Stroke Unit. Neurology 
Department, Madrid, Spain, 4Hospital Ramón y Cajal, Stroke Unit. Neurology 
Department, Madrid, Spain, 5Hospital Gregorio Marañón, Stroke Unit. 
Neurology Department, Madrid, Spain, 6Hospital Clínico San Carlos, 
Interventional Neuroradiology. Radiology Department, Madrid, Spain, 
7Hospital La Princesa, Interventional Neuroradiology. Radiology Department, 
Madrid, Spain

Background and aims: There is currently no consensus on the proto-
col to be followed in cases of mechanical thrombectomy failure.
We compared the efficacy and safety of the different treatment options 
used in this clinical situation in our setting.
Methods: An observational, prospective, multicenter study of standard 
clinical practice in patients with ischemic stroke due to middle cerebral 
artery or distal intracranial carotid artery occlusion, who underwent 
endovascular treatment without achieving arterial recanalization after 
four technically adequate thrombectomy attempts.
We evaluated the rate of complications, arterial recanalization, sympto-
matic intracranial hemorrhage (sICH) and clinical outcome at 3 months 
for the treatment options employed.
Results: 71 patients were included from November 2019 to December 
2021. Median age was 73 years, with 54.9% being female and the median 
NIHSS was 17. Intracranial stenting was performed in 36 cases (with 
angioplasty in 21), isolated angioplasty in 5 and repeated thrombectomy 
attempts in the remaining 30 patients. There were no significant differ-
ences in baseline clinical-radiological characteristics between groups.
Intracranial stenting with angioplasty had the best mTICI ⩾2b arterial 
recanalization rates compared to repeated passes (80.95% vs. 0%) with no 
significant increase in the complications rate (19.44% vs. 17.14%) or sICH 
(8.33% vs 8.57%). Better clinical independence rates (30,55% vs. 13.33%) 
and lower mortality (27,7% vs 56.66%) at 3 months were also achieved.
Conclusions: Rescue intracranial stenting obtained the highest rates of 
clinical independence with lower mortality and similar rates of sICH and 
complications.
Disclosure of interest: No
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Low, Medium, and High-Volume Thrombectomy 
Centers in the Same Urban Stroke System 
of Care in Armenia: Comparison of Patient 
Selection, Time Metrics, and Outcomes

Mikayel Grigoryan*1,2, David Sahakyan1, Manvel Aghasaryan3, 
Vahag Aleksanyan4, Sevak Badalyan5, Nune Yeghiazaryan6, Lina 
Zubalova6, Yekaterina Hovhannisyan4, Greta Sahakyan5, Ruben 
Fanarjyan4, Mikael Muratoglu7, Viken Babikian8

1Erebuni Medical Center, Cerebrovascular Neurosurgery, Yerevan, Armenia, 
2Adventist Health Glendale Comprehensive Stroke Center, Neurology, 
Glendale, United States, 3Sud-Francilien Hospital, Neurology, Corbeil-Essonnes, 

predictor of EFI [OR-0.56 95%CI-0.34-0.94, p<0.02]. Among surviving 
non-EFI patients (47), DFI was observed in 34% (16). Lower 24-hour 
NIHSS score was an independent predictor of DFI (OR-0.68 95%CI-0.54-
0.85, p<0.0007). Amongst patients with functional independence at 
90days, 36% experienced delayed improvement. Table-1 provides a com-
parison between BAO and anterior LVO strokes.
Conclusions: Approximately 37% of patients experience EFI and about 
one-third of non-early improvers experience DFI. 24-hour NIHSS score 
was an independent of DFI among non-early improvers. Delayed func-
tional independence is an important contributor to functional outcomes 
after BAO EVT.
Disclosure of interest: No
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ANALYSIS OF ENDOVASCULAR STROKE 
CARE DURING THE FIRST WAVE OF THE 
COVID-19 EPIDEMIC IN A HIGH-VOLUME 
THROMBECTOMY CENTRE

Péter Pál Böjti, M.D.*1,2, Elad Merose1,2, Levente Both2,3, 
Jaishree Biswakarma1,2, Ákos Kornfeld1, Máté Czencz1,  
Sándor Nardai1,4,5, Istvan Szikora1,4,6, Géza Szilágyi4,7,  
Daniel Bereczki2,4,8,9

1National Institute of Mental Health, Neurology and Neurosurgery, 
Department of Neurointervention, Budapest, Hungary, 2Semmelweis 
University, Department of Neurology, Budapest, Hungary, 3Bajcsy-
Zsilinszky Hospital, Department of Neurology, Budapest, Hungary, 
4Semmelweis University, János Szentágothai Doctoral School of 
Neurosciences, Budapest, Hungary, 5Semmelweis University, Heart and 
Vascular Center, Budapest, Hungary, 6Semmelweis University, Department 
of Neurosurgery, Budapest, Hungary, 7Uzsoki Hospital, Department of 
Neurology, Budapest, Hungary, 8MTA-SE, Neuroepidemiology Research 
Group ELKH, Budapest, Hungary, 9European Academy of Neurology, 
EANcore COVID-19 Task Force, Vienna, Austria

Background and aims: Our previous work revealed a significant dis-
ruption in ischemic stroke (IS) care during the COVID-19 epidemic in 
Hungary, with a significant decline in mechanical thrombectomies (MTs). 
Furthermore, we demonstrated a remarkable delay in IS patients' presen-
tation in an academic non-thrombectomy stroke centre. We aimed to 
assess whether the COVID-19 outbreak altered the quantity and quality 
of endovascular IS care in our thrombectomy centre.
Methods: MT cases of our institutional registry were retrospectively 
analysed in March-April 2020 compared to 2019's respective period. The 
quantitative and qualitative parameters of endovascular IS care were 
compared.
Results: While the number of MTs decreased by 19% (2020: 60, 2019: 
74), the weekly medians were unchanged in 2020 compared to 2019 (7 
(4) vs 7 (4), p=0.42, respectively). The baseline clinical parameters were 
comparable (sex, age, NIHSS at admission, rate of anterior LVOs, 
ASPECTS, rate of IVTs, p>0,05). Although the median door-to-imaging 
time was prolonged significantly by 3 minutes (p=0.002), no meaningful 
changes could be demonstrated in the pre-and intrahospital workflow. 
The angiographical and clinical outcomes (i.e. mRS 0-2 at 90 days: 30/69 
vs 11/40, p=0.36; mortality at 90 days: 26/68 vs 11/40, p=0.28; respec-
tively) and safety parameters (intracerebral haemorrhage: 12/74 vs 6/60, 
p=0.32, respectively) were comparable between 2020 and 2019.
Conclusions: The first COVID-19 wave did not alter the endovascular 
IS care in our thrombectomy centre. No delay in patients' presentation 
could be demonstrated. Why COVID-19 had a different impact on differ-
ent types of stroke centres is yet to be elucidated.
Disclosure of interest: No
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centers in London (UK), focusing on the prehospital stroke systems of 
care: the mothership (MS) and drip-and-ship (DS) model.
Methods: This observational multi-center study included consecutive 
patients with acute BAO from 2016 to 2021. Demographic, neuro-imag-
ing and clinical data were compared between patients with good out-
come, modified Rankin Scale (mRS) score of ⩽2 at 3 months, and their 
counterparts with mRS score of >2 at 3 months. Univariate and multi-
variate logistic regression analyses were performed to identify predictors 
of good outcome.
Results: Overall, 119 patients were included (40 good outcome group vs 
79 poor outcome group). The main demographic and neuro-imaging char-
acteristics were similar between the two groups. Patients with 90-day 
good outcome were more frequently directly admitted to the thrombec-
tomy-capable center compared to patients with poor outcome (68% vs 
60%, p=.042). Patients with good outcome had a shorter time delay from 
symptom onset to groin puncture time compared to patients with poor 
outcome (p=0.015). The result of the multivariate logistic regression 
analysis showed that TICI ⩾2b (odds ratio [OR], 1.04; 95% CI, 1.02–1.06; 
P=0.0001), age ([OR], 0.67; 95% CI, 0.40–1.17; P<0.0001) and MS ([OR], 
1.17; 95% CI, 1.10–1.26; P=0.006) were independent predictors of good 
outcome.
Conclusions: Our multi-center analysis showed that MS model was an 
independent predictor of good outcome in patients with BAO treated 
with mechanical thrombectomy.
Disclosure of interest: No
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Mechanical thrombectomy in nonagenarians
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López-Jurado3, Patricia Simal Hernández1, Jose Egido1, 
CARLOS IGNACIO GOMEZ-ESCALONILLA ESCOBAR*1

1Hospital Clínico San Carlos, Stroke Unit. Neurology Deparment., Madrid, 
Spain, 2Hospital Universitario Principe de Asturias, Stroke Unit. Neurology 
Deparment., Alcalá de Henares, Madrid, Spain, 3Hospital Clínico San Carlos, 
Interventional Neuroradiology. Radiology Department, Madrid, Spain

Background and aims: The safety and efficacy of mechanical thrombec-
tomy (MT) in the treatment of ischemic stroke in nonagenarians has not 
been thoroughly studied. We present our results in this group of patients.
Methods: Retrospective analysis of a series of patients aged ⩾ 90 years, 
with acute ischemic stroke due to large vessel occlusion in anterior terri-
tory undergoing MT in our center in the period from April 2016 to 
September 2022.
Results: 803 patients underwent MT in the study period, with 56 (6.97%) 
of them being aged ⩾ 90 years (64.29% female). The median age was 92 
years (ICR 91-94) and NIHSS 18 (ICR 11-23). 39.29% received intrave-
nous fibrinolysis prior to endovascular treatment. The median last-seen-
well to recanalization time was 311 minutes (ICR 213-597), with a 
recanalization rate (mTICI ⩾2b) of 73.21%. Symptomatic intracranial 
hemorrhage occurred in 1.79%. At 3 months, 23.21% had a good func-
tional outcome (mRS ⩽2 or previous status), with a mortality rate of 
37.5%. Patients with eTICI ⩾2c showed better functional outcome 
(41.38% vs 3.7%) and lower mortality (27.58% vs 48.15%) compared to 
those with eTICI <2c. Cortical infarct on baseline CT was associated 
with poor functional outcome.
Conclusions: MT in nonagenarians appears to be safe and beneficial, 
achieving good functional outcome at 3 months in cases where eTICI 
⩾2c recanalization was achieved and there was no cortical infarct on 
baseline CT.
Disclosure of interest: No
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Background and aims: Mechanical Thrombectomy (MT) has revolu-
tionized acute stroke care. In 2019,Armenian Government funded the 
National Stroke Program which helped delivering MT nationwide. In this 
analysis, we sought to evaluate the comparative performance of 
MT-capable hospitals in Yerevan,Armenia.
Methods: Prospectively collected acute stroke databases from three 
hospitals were analyzed for baseline patient characteristics, imaging, time 
metrics,outcomes. Consecutive 12-month patient data was used. By 
annual MT volume, hospitals were stratified into one of the three groups: 
low(LVH,<25), medium(MVH,25-75), or high-volume thrombectomy 
(HVH,>75). Between group comparisons were performed.
Results: 336 MTs were performed in Yerevan in 2021: 256 at HVH,62 at 
MVH,and 18 at LVH. There were no significant differences in age, NIHSS, 
or ASPECTS between the groups. HVH patients had a significantly longer 
onset-to-door (OTD) time (p=0.002), shorter door-to-puncture (DTP) 
time (p<0.001) and higher TICI⩾2b reperfusion rate (p=0.03) compared 
to LVH. Thrombolysis (IVT) prior to MT was less frequent at HVH 
(p<0.0001). 90-day good outcomes, mortality and complication rates 
didn’t significantly differ.
Conclusions: HVH can achieve similar outcomes to LVH after MT 
despite significant delays in patient arrival, due to better in-house triage 
protocols and reperfusion rates. Impact of patient selection and interven-
tion duration will be analyzed further.
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DIRECT TRANSPORTATION TO 
THROMBECTOMY-CAPABLE CENTER 
AS PREDICTOR OF CLINICAL OUTCOME 
IN PATIENTS WITH BASILAR ARTERY 
OCCLUSION. ANALYSIS FROM THE LONDON 
MULTICENTER THROMBECTOMY REGISTRY
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Soma Banerjee1, Liqun Zhang2, Rob Simister3
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Background and aims: This multicenter analysis aims to investigate 
prognostic factors in patients with acute basilar artery occlusion (BAO) 
treated with mechanical thrombectomy at the thrombectomy-capable 

OTD,  
min*

DTP,  
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IVT,%* TICI⩾2b,  
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mRS  
0-2,%

sICH,% Mortality,%

LVH
(n=18)

84 136 45.0
(8/18)

77.7
(14/18)

61.1
(11/18)

11.1
(2/18)

27.8
(5/18)

MVH
(n=62)

169 102 40.3 (25/62) 85.4
(53/62)

46.8
(26/58)

8.1
(5/62)

32.8
(19/58)

HVH
(n=256)

214 95 5.5
(14/256)

92.6
(237/256)

56.2
(144/256)

5.1
(13/256)

20.7
(53/256)

*p<0.05.
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Methods: External stroke referrals between July 2016 and December 
2021, who did not proceed to MT, were identified from retrospective 
registry. Patients’ baseline characteristics, presentation, imaging findings, 
thrombolysis status, timings and mRS at 90-days were recorded.
Results: 217 patients transferred for MT did not proceed. 44 were 
excluded: 22 without outcome data, 13 with no target and 9 with haem-
orrhagic transformation. Based on arrival presentation, the remaining 173 
patients were divided into either not suitable for MT (NS), mostly due to 
established infarction (NS; N=106) or clinically improved (CI; N=67). 
Group NS were older (median 73 vs 66years) and had higher rates of 
heart disease. Group CI had higher rates of good collaterals (91% vs 
54%), better 90-day outcomes (mRS 0-2; 91% vs 8%) and lower mortality 
(1% vs 35%). One patient in group CI later died due to recurrent stroke. 
42% of patients in NS group had transfer delays.
Conclusions: Patients who did not proceed to MT, due to established 
infarction, were more likely to be older, have poorer collaterals and heart 
disease ultimately resulting in poorer clinical outcomes. Those in group CI 
were more likely to remain well resulting in good 90-day outcomes.
Disclosure of interest: No
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Static and Dynamic Blood Pressure during 
Endovascular Therapy for outcomes of Ischemic 
Stroke: A two-center Study

Yu-Ming Chang*1, Meng-Tsang Hsieh2, Chun Min Wang1, 
Kang-Po LI2, Po-Chun Shen1, Pi-Shan Sung1
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Background and aims: Current guidelines recommend maintaining 
blood pressure (BP) level of less than 180/105 mmHg during and for 24 
hours after endovascular thrombectomy (EVT). However, the evidence 
regarding an appropriate intra-procedural BP low threshold for better 
functional outcome is lacking. In view of insufficient evidence, we per-
formed a two-center study to test the association between post-EVT 
neurological outcomes and different cut-off values of static and dynamic 
intra-procedural BP target.
Methods: We had conducted a cohort study from January 2016 to 
December 2019 from two EVT-capable comprehensive stroke centers in 
Taiwan. We included patients with presence of large artery occlusion in 
the anterior circulation receiving EVT within stroke onset of 8 hours. BP 
parameters including mean BP values as static BP level and BP variability 
as dynamic BP level were all recorded. Outcomes was defined as func-
tional outcomes categorized by modified Rankin scale (mRS).
Results: A total of 184 patients receiving EVT were identified from these 
two hospitals. For static BP level, mean SBP higher than 140 mmHg was 
independently associated with reducing poor functional outcome at 3 
months (adjusted odds ratio, aOR 0. 34, 95% CIs, 0.15–0.74)(Table 1). 
While for dynamic BP level, higher SBP coefficient variance (CV) had 
higher rate of poor functional outcomes at 3 months in multivariable 
analysis (aOR, 2.36, 95% Cis, 1.06–5.51)(Table 1).
Conclusions: During EVT, acute ischemic stroke patients with mean SBP 
higher than 140 mmHg and less BP fluctuation, indicating lower BPV, were 
associated with better functional outcomes at 3 months.
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Endovascular treatment in patients with  
acute ischemic stroke and low NIHSS scores.  
The ALOWS (Andalusian LOW NIHSS  
Stroke recanalization) Study for posterior 
circulation stroke
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Background and aims: The success of the thrombectomy trials has 
resulted in a significant change in management of acute ischemic stroke. 
However, it is still unclear how to manage patients that present with low 
NIHSS score, especially in patients with posterior circulation stroke. We 
sought to review our experience of endovascular treatment (EVT) in 
patients with low NIHSS, and posterior circulation vessel occlusion.
Methods: From a prospectively maintained database (ARTISTA), we ret-
rospectively reviewed cases of acute ischemic stroke which underwent 
EVT in two centers with a high volumen of care between 2017-2021. We 
included patients with posterior circulation stroke and low NIHSS (⩽8) on 
admission. We established 3 different groups in relation to the presenting 
NIHSS: group-1 (NIHSS:0-2), group-2 (NIHSS:3-5), and group-3 (NIHSS:6-
8). We collected demographic, radiological, procedural and outcome data.
Results: We included 116 patients: 15, 51, and 50 in each group, respec-
tively. The mean age was 63, 69, and 68.5, respectively, with a total of 82 
male patients. Associated medical conditions were common in all three 
groups. Over 70% presented with occlusion of the basilar artery, including 
tandem-occlusions. Successful recanalization (TICI⩾2b) was obtained in 
93.3%, 88.2%, and 80%, respectively, and no patient presented sympto-
matic hemorrhage. At 90-day follow-up, 60%, 72.9%, and 52.1% of the 
patients had mRS 0-2, including 46.7%, 56.3%, and 33.3% with mRS 0-1.
Conclusions: EVT in patients with posterior circulation stroke and low 
NIHSS is possible and successful with a good safety profile, and should be 
considered for these patients.
Disclosure of interest: No
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THE OUTCOME OF PATIENTS WITH 
LARGE VESSEL OCCLUSION WHO DID NOT 
PROCEED TO THROMBECTOMY
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Background and aims: We use the drip-and-ship model for our 
regional mechanical thrombectomy (MT) service. After arriving at our 
neuroscience centre, a decision is made whether patients would benefit 
from proceeding to MT. We aim to investigate why patients did not pro-
ceed to MT and their clinical outcome (Modified Rankin Scale (mRS)) at 
90-days.



506 European Stroke Journal 8(2S)

1616

GENERAL ANESTHESIA VS. CONSCIOUS 
SEDATION FOR ENDOVASCULAR 
TREATMENT IN PATIENTS WITH ANTERIOR 
AND POSTERIOR CIRCULATION ACUTE 
ISCHEMIC STROKE: A META-ANALYSIS OF 
SEVEN RANDOMIZED CLINICAL TRIALS

Mohamed Fahmy Doheim*1, Alhamza R Al-Bayati1,  
Nirav R Bhatt2, Nogueira Raul G3

1University of Pittsburgh Medical Center Stroke Institute, Department of 
Neurology and Neurosurgery, Pittsburgh, PA, United States, 2University of 
Pittsburgh Medical Center Stroke Institute, Department of Neurology, Pittsburgh, 
PA, United States, 1University of Pittsburgh Medical Center Stroke Institute, 
Department of Neurology and Neurosurgery, Pittsburgh, PA, United States

Background and aims: There is no consensus regarding the choice of 
anesthetic approach during endovascular therapy. We included rand-
omized clinical trials (RCTs) comparing the conscious sedation (CS) vs. 
general anesthesia (GA).
Methods: Data from RCTs were pooled with risk ratios (RRs) and 95% CI.
Results: Results of six anterior circulation (AC, n=883) and one poste-
rior circulation (PC, n=87) RCTs revealed non statistically significant dif-
ference between GA and CS for functional independence at 90 days [risk 
ratio (RR) = 1.14, 95% CI: 0.97–1.33, p = 0.11; I2 = 8%] but the results 
of the AC subgroup showed significant statistical difference favoring GA 
(RR = 1.18, 95% CI: 1.01–1.38, p = 0.04; I2 = 1%) and this was not evi-
dent for PC (RR, 0.89; 95% CI, 0.58-1.38). Successful recanalization 
showed a statistically significant results favoring GA (RR = 1.13, 95% CI: 
1.05–1.21, p = 0.0009; I2 = 26%) and similarly in both subgroups. There 
were no significant statistical differences in intracranial hemorrhage (RR 
= 0.93, 95% CI: 0.67–1.29, p = 0.66; I2 =80%) or mortality (RR = 0.93, 
95% CI: 0.71–1.22, p = 0.66; I2 =81%). However, GA showed a higher risk 
of hypotension compared to CS (RR = 1.72, 95% CI: 1.27–2.33, p = 0.66; 
I2 =81%).
Conclusions: GA resulted in higher rates of reperfusion compared to 
CS despite being associated with higher rates of hypotension. Since many 
of the included studies were small and single center, more studies are 
warranted to support these findings.
Disclosure of interest: No
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Influence of COVID-19 pandemic on Mechanical 
Thrombectomy: A single center study

Mine Sezgin*1, Gulsan Aliyeva1, Ozan Dörtkol1,  
Mehmet Barburoglu2, Esme Ekizoglu1, Oguzhan Çoban1, 
Nilufer Yesilot1

1Istanbul University, Neurology, İstanbul, Turkey, 2Istanbul University, 
Radiology, İstanbul, Turkey

Background and aims: COVID-19 pandemic affected the care of 
stroke in worldwide. We aimed to analyze clinical features of mechanic 
thrombectomy (MT) cases before and after the pandemic.
Methods: We included patients with MT between 2018 and 2022 at 
Istanbul University Stroke Registry. Vascular risk factors, baseline NIHSS, 
recanalization time and clinical outcome were evaluated.
Results: Sixty-seven patients were included, 20 of them admitted during 
pandemic. The mean age was 72, 4 (11,4) and 69,4 (13,1) years for pan-
demic (PG) and prepandemic group (PrePG) respectively. There were no 
significant differences in female to male ratio and stroke risk factors except 
hyperlipidemia between the 2 groups. NIHSS was higher in PG [median 18 
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Clinical impact of anesthesia choice in  
posterior circulation large vessel occlusion  
stroke patients: results of the MORPHEUS  
Stroke Registry

Mikel Terceño*1, Asier de Albóniga-Chindurza2, Manuel 
Requena3, Francisco Hernández Fernández4, Mercedes de Lera 
Alfonso5, Alejandro Rodríguez Vázquez6, Pere Cardona7,  
Elena Lopez-Cancio8, Maria del Mar Freijo9, David Cánovas10, 
Maria Hernandez Perez11, Ana Rodríguez-Campello12,  
Mar Castellanos13, Blanca García-Villalba14, Pol Camps 
Renom15, Santiago Trillo Senin16, Francisco Purroy Garcia17, 
José Ignacio Gallego18, Lluis Morales Caba19, Saima Bashir1, 
Joaquin Serena1, Anna Costa20, Yolanda Silva1

1Hospital Dr. Josep Trueta, Neurology. Stroke Unit., Girona, Spain, 2Hospital 
Virgen del Rocío, Radiology, Sevilla, Spain, 3Hospital Vall d'Hebron, 
Neuroradiology, Barcelona, Spain, 4Complejo Hospitalario de Albacete, 
Radiology, Albacete, Spain, 5Hospital Clínico de Valladolid, Neurology. Stroke 
Unit., Valladolid, Spain, 6Hospital Clínic de Barcelona, Radiology, Barcelona, 
Spain, 7Hospital de Bellvitge, Neurology. Stroke Unit., Hospitalet de 
Llobregat, Spain, 8Hospital Universitario Central de Asturias, Neurology. 
Stroke Unit., Oviedo, Spain, 9Hospital de Cruces, Neurology. Stroke Unit., 
Cruces, Spain, 10Parc Tauli, Neurology. Stroke Unit., Sabadell, Spain, 
11Hospital Germans Trias i Pujol, Neurology. Stroke Unit., Badalona, Spain, 
12Hospital del Mar, Neurology. Stroke Unit., Barcelona, Spain, 13Complejo 
Hospitalario A Coruña, Neurology. Stroke Unit., A Coruña, Spain, 14Hospital 
de la Arrixaca, Radiology, Murcia, Spain, 15Hospital de Sant Pau, Neurology. 
Stroke Unit., Barcelona, Spain, 16Hospital La Princesa, Neurology. Stroke 
Unit., Madrid, Spain, 17Hospital Arnau de Vilanova, Neurology. Stroke Unit., 
Lleida, Spain, 18Hospital de Alicante, Radiology, Alicante, Spain, 19Hospital 
La Fe, Radiology, Valencia, Spain, 20Hospital Dr. Josep Trueta, 
Anesthesiology, Girona, Spain

Background and aims: It is unknown whether any anesthesia approach 
correlates with better clinical outcomes in endovascular treatment (EVT) 
in patients with posterior circulation ischemic stroke and large vessel 
occlusion (PCLVO).
We aimed to analyze whether local anesthesia (LA), conscious sedation 
(CS) or general anesthesia (GA) are associated with higher rates of func-
tional independence (mRS 0-2) at 3 months in patients with PCLVO who 
received EVT.
Methods: We designed a prospective, observational, multicenter study 
involving 19 tertiary stroke centers (ClinicalTrials.gov Identifier: 
NCT05082896). The inclusion period was from January 2021 to March 
2022.
Main outcomes included were baseline NIHSS, time from onset to reper-
fusion, reperfusion rates, type of anesthesia, hemodynamic monitoring 
during the procedure and follow up at 24 hours, discharge and 90 days. A 
multivariate analysis was performed to identify variables associated with 
functional independence at 90 days.
Results: During this period, 180 patients were included, of whom 72 
(40%) were women. A total of 79 patients (43.9%) were treated with GA 
and 89 patients (49.4%) achieved a mRS of 0-2 at 3 months.
In the multivariate analysis, LA use and age were the only two variables 
independently associated with functional independence at 3 months. 
These results were not modified after excluding patients intubated 
before hospital arrival. No differences were observed between CS  
and GA.
Conclusions: In our study, the use of LA and age were independently 
associated with functional independence at 3 months in patients with 
OGVCP treated endovascularly.
Disclosure of interest: No
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Spain, 3Hospital Vall d'Hebron, Neurointerventional radiology, Barcelona, 
Spain, 4Hospital Vall d'Hebron, Neurology, Barcelona, Spain, 5Hospital Vall 
d’Hebron, Neurology, Barcelona, Spain, 6Hospital Vall d’Hebron, 
Neurointerventional radiology, Barcelona, Spain

Background and aims: The optimal timing for carotid artery stenting 
(CAS) in patients with minor stroke/TIA and moderate carotid artery 
stenosis remains unclear. The aim of the current study was to define the 
efficacy and safety of CAS in patients treated within eight days of symp-
toms of TIA/minor stroke.
Methods: We retrospectively analyzed all patients with symptomatic 
carotid artery stenosis and TIA/minor stroke treated in the first eight 
days after ischemic event with CAS at a tertiary stroke center from July 
2019 - January 2022. Adjusted logistic regression models were used to 
define independent efficacy and safety outcome predictors.
Results: A total of 111 patients (71.2% male, mean age 71.7 +/- 11.8 
years) were included. Mean time from symptom onset to treatment was 
3.84 days (0-8 +/-2.3 days); mean NIHSS score at onset was 3.23+/- 3.57 
(range 0-18).
The rate of clinical recurrence was 6% (6/99); variables independently 
associated with recurrence risk were history of ischemic heart disease 
(p=0.001), symptom-onset-to-treatment time (p= 0.031), and atrial fibril-
lation (AF) (p=0.001).
The overall mortality rate was 4/111 (4.5%) and was independently asso-
ciated with high initial NIHSS (p=0.002) and 24-hour in-stent stenosis 
(p=0.022. A total of 4/111 (3.6%) intraprocedural complications occurred 
and were associated independently with AF (p= 0.043).
In-stent stenosis was observed on 24-hour ultrasound in 9.8% of patients 
(10/102). Older age and diabetes were independently associated with 
restenosis risk (p=0.28 and p=0.25, respectively).
Conclusions: Performing CAS within eight days after TIA/minor stroke 
is safe with low risks of complications and clinical recurrence.
Disclosure of interest: No
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Is mRankin scale correlated with mTICI?  
A systematic review, meta-analysis and  
meta-regression on randomized controlled  
trial and registries

Sebastiano Fabiano*1, Gianluca De Rubeis1, Luca Bertaccini1, 
Andrea Wlderk1, Marilena Mangiardi1, Enrico Pampana1

1AO San Camillo/Forlanini, Diagnostic, Rome, Italy

Background and aims: The purpose was to evaluate the numeric cor-
relation between modified treatment in cerebral infarction(mTICI)⩾2b/3 
and modified Rankin-Scale(mRS)⩽2 in RCT and registries.
Methods: Literature research was performed on Pubmed/OVID for 
studies in 2015-2021. Meta-analysis with random effect model was per-
formed. Meta-logistic and meta-linear regressions were used to correlate 
mTICI and mRS in both RCTs and registries. Z-test was used for compar-
ing coefficients between RCTs/registries.
Results: We evaluated thirty-four studies (17 registries; 17 RCTs) for 
29540 patients (27031 from registries (median registry 1192.0[CI95% 
698.7-1992.8]; 2509 from RCTs [median RCT 165.0[CI95% 98.1-234.0]). 
10/17(58.8%) registries considered also vertebrobasilar system strokes. 
Overall mRs⩽2 was 46.0 (CI95% 43.8-48.3) with I2=92.6%.
The odd-ratio of obtaining a mRS⩽2 for a singular increased of mTICI⩾2b 
rate was: 1.49(CI95% 1.22-2.01) for all studies (for 1% increase of 
mTICI⩾2b the odds for obtaining mRS⩽2 was 1.49), 1.50(CI95% 1.00-
2.23) for RCTs and 1.50(CI95% 1.10-2.23) for registries. mTICI⩾2b and 
mRS had a positive correlation with coefficient of 0.49(CI95% 0.22-0.75, 
p=0.001) for all studies (for 1% increase of mTICI⩾2b the mRS⩽2 rate 
augment by 0.49%), 0.51(CI95% 0.10-0.91) for RCTs and 0.46(CI 95% 
0.09-0.84) for registries.

(7-36) and 16 (1-25), p:0.29]. Intravenous thrombolysis and intensive care 
unit admission rates were similar. Interestingly recanalization time was 
shorter in the PG (195 minutes); PrePG (310 minutes). However clinical 
outcome was not improved in the PG compared to that in the PrePG. 
Median NIHSS was found 4 (IQR 1.5-10) in PrePG and 10 (IQR 2-15 ) in PG 
group, although the diference was not statistically significant. Mean MT per 
month was 0,6 in PG fewer than PrePG (1,6). Only 2 patients had concomi-
tant COVID-19 infection and acute stroke with discharge mRS 5 and 2.
Conclusions: Our results showed that clinical outcome did not differ 
between PG and PrePG. The lack of any significant differences between 
the pre and pandemic period outcomes may be attributable to our low 
volume single center.
Disclosure of interest: No
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Mechanical Thrombectomy for Anterior Cerebral 
Artery Occlusion: A Single-Center Experience

Kyounghoon Kim1, Jae Ho Kim1, Sang-Woo Ha*1

1Chosun University Hospital, Department of Neurosurgery, Gwangju,  
South Korea

Background and aims: Mechanical thrombectomy (MT) is an effective 
treatment for acute ischemic stroke (AIS) with large-vessel occlusion 
(LVO). The efficacy and safety of MT for LVO were demonstrated, how-
ever there are few studies associated with medium vessel occlusion 
including ACA. In this study, we reviewed retrospectively the patients 
who had underwent MT for ACA occlusions.
Methods: The patients with ACA occlusions were classified into primary 
and secondary occlusion groups as its etiology. The National Institutes of 
Health Stroke Scale (NIHSS) and the modified Rankin Scale (mRS) were 
measured for examining the neurologic and clinical status. The modified 
Treatment In Cerebral Ischemia (mTICI) scale was used for reperfusion 
grade.
Results: Among 520 patients who underwent MT for Anterior Circulation 
occlusion during 48 months, 41 patients (41/520, 7.88%) were ACA occlu-
sion. The primary occlusions were 18 and the secondary occlusions were 
23. At 90 days, 13 patients (31.71%) had a good clinical outcome with mRS 
score of 0 to 2. The successful recanalization was achieved in 38 patients 
(38/41, 92.68%) as mTICI 2b and 16 patients (16/41. 39.02%) as mTICI 3. 
Hemorrhagic complications of ACA territory were noted on 6 patients. 
The good prognosis group was younger, had less time from puncture to 
recanalization, more frequent mTICI 3, and less any hemorrhage.
Conclusions: In the presented study, less recanalization time and com-
plete recanalization above mTICI 2b grade were important for better 
clinical outcomes in patients with acute ACA occlusion. The MT for ACA 
occlusion is feasible and safe compared to LVO.
Disclosure of interest: No
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EARLY-WINDOW CAROTID ARTERY 
STENTING IS A SAFE AND EFFECTIVE 
TREATMENT IN PATIENTS WITH TIA/MINOR 
STROKE AND CAROTID ARTERY STENOSIS 
IN THE ABSENCE OF INTRACRANIAL 
OCCLUSION

Isabel Rodriguez1, Laura Ludovica Gramegna2, Manuel Requena*3, 
Tomas Carmona3, Noelia Rodriguez-Villatoro4, Maria Angeles 
Muchada Lopez4, David Rodriguez-Luna5, Marta de Dios 
Lascuevas6, Carlos Molina4, Alejandro Tomasello3

1Hospital Germans Trias i Pujol, Neurointerventional radiology, Barcelona, 
Spain, 2Vall d’Hebron institut de recerca (VHIR), Neuroradiology, Barcelona, 
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outcomes (Modified Rankin Scale (mRS)) at 90-days. We aim to explore 
potential factors that attribute to this discrepancy.
Methods: We conducted a retrospective study using data obtained 
between January 2018 and June 2022. Patients were divided into two 
groups: (G) good functional outcome (mRS⩽3) when ASPECTS ⩽5 on 
24hr post-MT imaging; and (P) poor functional outcome (mRS⩾4) when 
ASPECTS ⩾6. Baseline characteristics, radiological findings and functional 
outcomes were recorded.
Results: 551 patients with anterior circulation stroke were screened; 76 
patients were included in group G, 43 patients in group P. No significant 
difference in pre-stroke mRS, stroke severity at presentation (National 
Institute of Health Stroke Scale), laterization of stroke, anaesthetic meth-
ods, thrombolysis rates or time from onset to recanalization. Group G 
had lower rates of tandem occlusion, good collaterals and successful reca-
nalization (mTICI 2b/3, p<0.005). Patients in group G were younger 
(p<0.001), male (p=0.01), had lower rates of hypertension (p=0.002), 
hyperlipidaemia (p=0.004), and atrial fibrillation (p=0.003), but no signifi-
cant difference in diabetes or cardiac diseases.
Conclusions: Patients with poor collateral and less successful reperfu-
sion results in worse radiological outcomes. Younger, male patients with 
fewer stroke risk factors may have better clinical outcome. Older patients 
with more co-morbidities may result in worse functional outcomes, 
despite better radiological outcomes. Laterization of stroke does not 
attribute the discrepancy.
Disclosure of interest: No
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ENDOVASCULAR TREATMENT FOR 
CEREBRAL VENOUS SINUS THROMBOSIS 
AND ITS OUTCOMES- AN EXPERIENCE IN 
TERTIARY CARE CENTER IN SOUTH INDIA

Anush Rangarajan*1, Vikram Huded1, Dileep Ramachandran1, 
Chintan Prajapathi1, Gopal Krishna Dash2, Kuldeep Shetty2, 
Vivek Jacob Phillip2, Radhika Manohar2

1Mazumdar Shaw Medical Center, interventional neurology, Bengaluru, India, 
2Mazumdar Shaw Medical Center, Neurology, Bengaluru, India

Background and aims: Cerebral venous sinus thrombosis(CVST) is a 
rare disease which has established medical treatment. However, 15% of 
patients remains refractory to treatment. The selection of patients for 
Endovascular treatment(EVT) remains a challenge. The study aims to 
characterize patients treated with EVT and analyse the factors associated 
with good outcome
Methods: This is a single-centre, retrospective case-file analysis of CVST 
patients, who underwent EVT from 2009 till 2022. mRS <3 was consid-
ered as good outcome. Appropriate statistical methods were used to 
express the data.
Results: Forty-five patients were included. Mean age of the cohort was 
33.8±12.8 years with 27(60%) males and 18(40%) females. The clinical 
profile of patients is illustrated in table1. Acute thrombus was present in 
24(49%), rest had subacute thrombus. All patients received maximum 
medical treatment. The indications for EVT were drop in GCS in 
16(33.3%) and non-improvement of symptoms 15(31.3%). The procedure 
was done after a mean duration of 10.1±12.4 days from symptom onset. 
Insitu thrombolysis was done in 19(38.8%) patients, thromboaspiration 
was done in 13(26.5%). Partial recanalization was observed in 25(51%), 
near total recanalization in 12(24.5%). Twenty(41.7%) patients had good-
outcome at discharge.
Conclusions: EVT yields good results in carefully selected,medically 
refractory CVST patients

No differences were found in coefficients between RCTs/registries 
(p=0.50; p=0.57; respectively).
Conclusions: Unitary increased of mTICI⩾2b rate correspond to an 
augment of mRS⩽2 by 0.49(CI95% 0.22-0.75) with odd-ratio of obtaining 
mRS⩽2 of 1.49(CI95% 1.22-2.01), without significantly differences in 
coefficients.
Disclosure of interest: No
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The impact of anti-aggregation therapy in tandem 
lesions: systematic review and meta-analysis

Gianluca De Rubeis*1, Sebastiano Fabiano1, Luca Bertaccini1, 
Andrea Wlderk1, Gina Moretti2, Sabrina Anticoli3,  
Enrico Pampana1

1AO San Camillo/Forlanini, Diagnostic, Rome, Italy, 2AO San Camillo/Forlanini, 
NeuroAnesthesia, Rome, Italy, 3AO San Camillo/Forlanini, Stroke, Rome, Italy

Background and aims: To investigate the impact of peri-procedural 
anti-aggregation therapy administration during endovascular treatment 
for tandem lesions (TL) to provide updated clinical evidence of therapeu-
tic selection.
Methods: We conducted a systematic review and meta-analysis between 
2015 until 2022 for studies concerning endovascular treatment of TL. 
Antiplatelet therapy, rate of intra-stent occlusion, rate of mRS⩽2 and 
mortality rate were recorded. Studies with intra-studies differences 
among anti-platelet .
Results: The population encompassed 11 studies for a total of 284 
Patients; 1/11 (9%) study (24 patients)reported Aspirin as anti-aggrega-
tion strategy(Group I), 7/11 (63%) studies (160 patients) considered Dual 
Antiplatelet Therapy [DAPT](Group II), 1/11 (9%) study (29 patients) 
experienced GpIIb/IIIa (Group III) and 2/11 studies (18%) (59 patients) 
defined DAPT i+ GpIIb/IIIa (Group IV).
Acute intra-stent occlusion occurred in 4 cases (18.3%), 2 cases in Groups 
III and IV respectively.
Rate of mRS⩽2 was non-significantly higher in Group II (38.3%; Odd 
Ratio: 1.93, 95% CI: 1.61– 2.31, p> 0.05) compared with Group IV 
(8.09%). Rate of mortality was significantly lower in Group II then Group 
IV (4.9% vs 3.1%; (Odd Ratio: 1.04, 95% CI: 1.12–1.02, p< 0.001).
Conclusions: The best therapy in TL is represented by DAPT in which, 
even if there have been cases of intra-stent occlusion, better trends in 
terms of mRS Scale and mortality have been observed compared to other 
therapeutic protocols.
Disclosure of interest: No
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THE POTENTIAL CAUSES OF DISCREPANCY 
BETWEEN RADIOLOGICAL OUTCOME 
AND FUNCTIONAL OUTCOME AFTER 
MECHANICAL THROMBECTOMY

Andrew Falzon1, Maryam Rahiminejad2, Philip Benjamin1, 
Lauren Binnie3, Cai Hua Sim3, Rita Ghatala3, Zeena Ladva3, 
Kate Kennedy3, Liqun Zhang*3

1St George's Hospital, Neuroradiology, London, United Kingdom, 2St George's 
Hospital, Neurosurgery, London, United Kingdom, 3St George's Hospital, 
Neurology, London, United Kingdom

Background and aims: Mechanical thrombectomy (MT) is an effective 
treatment for acute ischaemic stroke secondary to large vessel occlusion. 
However, there can be a discrepancy between radiological and functional 
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OCCLUSION RATE OF UNRUPTURED 
WIDE-NECKED SACCULAR INTRACRANIAL 
ANEURYSMS TREATED USING THE 
WOVENENDOBRIDGE (WEB) DEVICE OR 
STENT-ASSISTED COILING (SAC)

Ivan Baralcado*1, Charles Huamani1, Mario Messina1,  
Luis Rodriguez1, Pablo Martinez1, Hector Alfredo 
Montenegro-Rosales1

1Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, 
Endovascular Therapy Department, Ciudad de México, Mexico

Background and aims: To compare the occlusion rates of unruptured 
wide-necked saccular intracranial aneurysms treated with either Stent-
assisted coiling (SAC) or the WovenEndobridge (WEB) device.
Methods: We performed a retrospective case and control study using 
adult patients treated for unruptured wide neck bifurcation aneurysms in 
National Institute of Neurology and Neurosurgery in Mexico City from 
2020 to 2022. Patients were treated using either the WEB device or the 
traditional SAC technique. Occlusion rate was determined 90 days after 
treatment using Digital Subtraction Angiography (DSA).
Results: 14 patients were included in the study, 8 treated with SAC and 
6 with the WEB device. No gender or demographic differences were 
found. Median aspect ratio indexes of the aneurysms were 1.45 [1.25-
1.82] for the WEB group and 1.67 [1.16-2.11] for the SAC group 
(p>0.05). Median neck to dome ratio was 1.35 [1.04-2.42] for the WEB 
group and 1.26 [1.17-1.77] for the SAC group (p>0.05). Successful com-
plete occlusion rate was achieved in 6/6 patients from the WEB group and 
6/8 patients in the SAC group (p= 0.308). No statistically significant differ-
ences were found between complications, mRS or Hospital Length of Stay 
(LOS) (p>0.05).
Conclusions: The WEB device, while still a novel technique undergoing 
exploratory use in Mexico, has proven to be as safe and effective as other 
widely used techniques such as the SAC.
Disclosure of interest: No
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EARLY EXPERIENCE IN NON-RUPTURE 
INTRACRANIAL ANEURYSMS WITH FLOW 
DIVERTER DEVICES IN MEXICO

Mario Messina*1, Charles Huamani1, Ivan Baralcado1,  
Pablo Martinez1, Hector Alfredo Montenegro-Rosales1

1Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, 
Endovascular Therapy Department, Mexico, Mexico

Background and aims: Flow Diverters (FD) are stent-like devices that 
allow aneurysms occlusion that by their characteristics, shows a high fail-
ure rate when use coil or coil assisted techniques. Nevertheless, their 
efficacy has not been evaluated in medium income countries. Our aims 
was calculate the non-rupture intracranial aneurysm occlusion percentage 
in embolized patients using FD.
Methods: Longitudinal, retrospective study, including patients attended 
in the National Institute of Neurology and Neurosurgery between 
November 2020 – April 2022. Patients above 18 years old with non-rup-
ture intracranial aneurysm who were treated with FD and had a follow- 
up diagnostic angiography at 3 or 6 months. The occlusion rate was 
assessed through the O´Kelly-Marotta scale.
Results: 23 patients was included (two with a double aneurysm simulta-
neous treatment), 20 women with mean age 51.4 ± 13.3 yo. 19 saccular, 
4 fusiform and 2 dissecting aneurysms were treated. Neck measures  
were between 1.9 – 19 m. An associated angioplasty was performed in  
4 patients; in whole treatments a succeed deployment was obtained.  

Disclosure of interest: No
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GEOGRAPHICAL DISTRIBUTION OF 
MECHANICAL THROMBECTOMY CASES 
REFERRED TO A TERTIARY REFERRAL 
CENTRE IN THE SOUTH OF IRELAND TO 
PREDICT OPTIMAL LOCATION OF NEURO-
RADIOLOGY CENTRE

Elizabeth Gannon*1, Roisin Kelly1, Kirstyn James1, Liam Healy1, 
Patrick Barry1, Noel Fanning2, Gerald Wyse2, Graham Smyth2, 
Claire O'donovan1, Glen Arrigan1, Ann O'sullivan1, Ines Saramago1

1Cork University Hospital Cork, Stroke Department, Cork, Ireland, 2Cork 
University Hospital Cork, Neuro-Radiology Department, Cork, Ireland

Background and aims: Two models of patient transfer exist in the 
endovascular treatment of large vessel occlusion (LVO) stroke, the Drip-
and-Ship model of transfer to a thrombolysis centre prior to thrombec-
tomy centre versus the Mothership model of bypass directly to a 
thrombectomy centre.
Cork University Hospital is a supra -regional hospital serving 1.36 million 
people in a catchment area that spans more than 24,675 square kilome-
tres. The model of care used in CUH is the drip-and-ship model when 
outside a certain distance and the mothership model when closest to 
CUH. The National Thrombectomy Report (2021) has an overall 
thrombectomy rate of 8.5%, CUH has had an increase of 50% in the 
number of thrombectomy cases performed between 2021 and 2022.
Methods: By plotting the location of each patient on a map of Munster 
who underwent mechanical thrombectomy in the past three years, a total 
number 321 patients, we will attempt to pinpoint the ideal location for a 
neuro-interventional centre within this large province.
Results: Map 1: Starting location of each patient referred to CUH for 
mechanical thrombectomy over past three years, with hub and spokes of 
current transfer model
Map 2: Theoretical model of care using a bypass model to a certain dis-
tance from the neuro-interventional centre
Conclusions: Location of a neuro radiology interventional centre should 
be population based. Widely spread rural populations offer challenges in 
providing thrombectomy intervention in a timely manner to all eligible 
patients.
Disclosure of interest: No

S.no Clinical parameters N(%)

1 Presenting symptoms
•  Headache 40(81%)
•  Seizures 22(44.9%)
•  Altered sensorium 12(24.5%)

2 Syndrome
•  Raised ICT 20(40.8%)
•  Focal neurological deficit 12(24.5%)
•  Encephalopathy 13(26.5%)

3 Duration of symptoms (mean±SD) 8.5±11.9
4 Etiology

•  Hyperhomocysteinemia 12(24.5%)
•  Anemia 11(22.4%)

5 Duration of Hospital stay(mean±SD) 20.7±15
6 Sinuses involved

•  Superiorsagittalsinus 38(77.6%)
•  Transverse sinus 25(51%)
•  Deep sinuses 10(20.4%)
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treatment, LDL 161-190 on any dose statin therapy, and LDL 131-160 on 
high intensity statin therapy.
Results: 774 patients with ischemic stroke were evaluated. Mean age 
62.8 +/- 13.2 with 57% male (52% Black, 42% White). 584 (75%) of these 
patients had LDL above goal. One patient was on PCSK9 therapy on 
admission. Although the majority of patients had uncontrolled choles-
terol, only one additional patient would meet the strict prescription cri-
teria for PCSK9 therapy of being adherent to maximal tolerated statin 
dose and ezetimibe with LDL above goal. Potential patients with esti-
mated benefit include LDL >190 (20 patients), LDL 161-190 (16 patients), 
LDL 131-160 (13 patients). This amounts to 6.7% of stroke patients who 
we would expect to need PCSK9 inhibitors to achieve a target LDL level.
Conclusions: Using conservative projections, we estimate that about 1 
in 14 patients with ischemic stroke could benefit from PCSK9 therapy. 
Achieving LDL targets more consistently is a promising approach to 
decreasing the recurrent stroke rate.
Disclosure of interest: No
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Current treatment for chronic carotid artery 
occlusion. Options and perspectives after 16 years 
of investigations

Artem Stanishevskiy*1, Konstantin Babichev1,  
Dmitriy Svistov1

1Military Medical Academy, Neurosurgery, Saint-Petersburg, Russian 
Federation

Background and aims: although chronic carotid artery occlusion 
(CCAO) seems to be associated with significant risk of ischemic stroke, 
revascularization techniques are neither well established nor wide-
spread. In contrast, extracranial-intracranial bypass is common despite 
the lack of evidence regarding neurological improvement or prevention 
of ischemic events. The aim of current review is to evaluate the effec-
tiveness of various methods of recanalization of chronic carotid artery 
occlusion.
Methods: comprehensive literature search through PubMed, Scopus, 
Cochrane and Web of Science databases performed. Various parameters 
were assessed among patients underwent surgical, endovascular and 
hybrid recanalization for chronic carotid artery occlusion.
Results: based on proposed indications for revascularization and predic-
tive factors of various recanalizing procedures (table), an algorithm for 
clinical decision making have been formulated (figure).
Conclusions: although treatment of chronic carotid artery occlusion 
remains challenging, current literature suggests revascularization as single 
option for verified neurological improvement and prevention of ischemic 
events. Surgical and endovascular procedures should be taken into 
account when treating patients with symptomatic chronic carotid artery 
occlusion.

14 patients get a complete occlusion, 3 had a neck remanent less than 5%. 
3 late procedure-related complications were identified .
Conclusions: Patients who where treated with FD in our institution 
showed complex aneurysms and their use used to be secure with a high 
efficacy rate similar to described in the international literature.
Disclosure of interest: No
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RESOLUTION OF ACUTE ISCHEMIC 
VASCULAR STROKE WITH TANDEM LESION 
IN THE ANTERIOR CIRCULATION

Jarmila Neradova*1, David Cernik1, Štěpánka Brušáková1

1Masaryk Hospital, Krajská Zdravotní a.s., Comprehensive Stroke Center, 
Department of Neurology, Ústí nad Labem, Czech Republic

Background and aims: Endovascular management of acute stroke 
caused by a tandem lesion (TL) in the anterior circulation is currently a 
discussed area. Acute insertion of a carotid stent in the absence of antiag-
gregation premedication often leads to acute stent occlusion with clinical 
impact. Conversely, early anticoagulation or anticoagulant therapy after 
intravenous thrombolysis can lead to hemorrhagic complications. The 
goal of our work is the analysis of different approaches to the problem in 
our file.
Methods: Patients who underwent mechanical thrombectomy (MT) 
between 2008 and 2022 were included in a retrospective monocenter 
study. Neurological deficit was assessed with National Institutes of Health 
Stroke Scale (NIHSS), clinical outcome with modified Rankin scale (mRS) 
and achieved recanalization using the TICI scale.
Results: We compared only patients who underwent successful MT 
(TICI 2b-3). 81 patients had a stent inserted during MT (58% males, mean 
age 67.4 ± 8.8 years). A good clinical result (mRS 0-2) was achieved by 
61.7% of patients. Mortality was 17.3%. In 101 patients (48.5% males, 
mean age 71.6 ± 12 years) the stent was not inserted and an alternative 
solution was chosen (retention of residual stenosis - mainly patients in 
severe clinical condition, elective stent insertion days after effective 
antiaggregation therapy or carotid endarterectomy-CEA). A good clinical 
result was achieved by 57.4% of patients. Mortality was 24.8%.
Conclusions: There was no significant difference in achieving a good 
clinical outcome between the groups with acute stenting or with the 
alternative procedure
Disclosure of interest: No
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Potential role of PCSK9 inhibitors in stroke 
prevention

Seemant Chaturvedi*1, Danielle Arons1, Kathryn Grimes1, 
Prachi Mehndiratta1

1University of Maryland, Deoartment of Neurology, Baltimore, United States

Background and aims: Hyperlipidemia is a modifiable risk factor for 
stroke, with the magnitude of LDL-C reduction correlating to risk of 
recurrent ischemic stroke. Proprotein convertase subtilisin/kexin type 9 
(PCSK9) inhibitors are used if the LDL-C target is not achieved despite 
maximally tolerated statins with ezetimibe. We investigated the potential 
role of PCSK9 inhibitors in our stroke population.
Methods: Retrospective review of patients with acute ischemic stroke 
between 2019 – 2020. We estimated the probability of benefit from 
PCSK9 treatment with the following criteria: LDL > 190 regardless of 

Parameter CEA Endovascular Hybrid Total

N of studies 4 28 8 40
N of cases 344 642 282 1305
M/F 5/1
Mean age, years 63.7 63.4 60.3 62.8
Mean duration of occlusion, days N/A 132.5 65.6 120
Ischemic stroke postoperatively, % 3.8 6.4 0.5 4.8
Total rate of adverse events, % N/A 11.7 3.7 8
Successful recanalization, % 91 68.1 83.3 76
Clinical improvement, % 66.2 51.3 95.5 87
Restenosis, reocclusion, % 3.0 16.1 6.2 7.1
Mean follow-up, month 38 10 8.7 10
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those with baseline lipids, only 49 (38.6%) had follow-up check by 
6-months. Of these only 14 (28.6%) achieved TC <3.8 and 18 
(36.7%) LDL <1.8. Clinic letter review revealed 58.0% contained no 
lipid-modification advice, only 10.7% mentioned a target range and <3% 
mentioned a timepoint for repeat check (Table 2). Statin dose adjustments 
or change to alternative lipid-lowering agent were not carried out in any 
patients and lifestyle measures were not mentioned in any clinic letters.
Conclusions: Lipid lowering is a crucial part of secondary prevention 
after TIA. A systematic, guideline-based approach to lipid lowering is vital, 
including patient education, clearer communication with primary care and 
regular monitoring of lipids.
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IMPACT OF HYPERTENSION ON PATIENTS 
WITH FIRST-EVER ISCHEMIC STROKES: A 20-
YEAR RETROSPECTIVE STUDY

Luis Castilla Guerra*1, Maria Carmen Fernández Moreno2,  
Jose Antonio Perez de Leon3, Carmen Rodriguez Sanchez2, 
Luisa Gonzalez Iglesias3, Miguel Angel Rico Corral3
1University of Seville, Department of Medicine, Seville, Spain, 2Hospital de 
Valme, Department of Neurology, Seville, Spain, 3Hospital Universitario Virgen 
Macarena, Internal Medicine, Sevilla, Spain

Background and aims: Hypertension (HT) is a major risk factor for 
stroke. Our aim was to assess whether the impact of hypertension on 
ischemic stroke has increased in the last two decades.
Methods: Retrospective study on first-ever ischemic stroke patients dis-
charged from 3 tertiary general hospitals in Seville (Spain), during the 
periods: 2019-2020, five years (2014-16) and 20 years before (1999-
2001). Data analysis was performed using SPSS.
Results: We included 1,379 patients, 588 (42.6%) women, mean age 69.1 
(± 11) years. Comparing the periods, patients now have a higher fre-
quency of HT (65.9% vs. 69.6% vs. 74%; p = 0.029). HT was the most 
prevalent vascular risk factor in all periods. HT was especially frequent in 
patients ⩾80 years of age (73% vs. 81.9% vs. 85.2%; p = 0.029). At dis-
charge, more antihypertensive drugs were progressively used (in 65% vs 
85.1vs 90.2% of patients; p = 0.0001). There was a clear increase in the 
number of antihypertensive drugs used (mean 0.97 ± 0.8 vs 1.5 ± 1 vs 1.8 
± 0.8 drugs; p = 0.0001). Use of diuretics (13.7%-39.3%-65.3%; p = 
0.0001), angiotensin-converting enzyme inhibitors (35.5%-43.3%-53.4%; p 
= 0.0001), and angiotensin receptor blockers (12.2%-24%-32.4%; p = 
0.0001) increased progressively. On the contrary, use of calcium antago-
nists decreased (24%-19.9%-13.7%; p = 0.0001).
Conclusions: Our data show that there is an increase in the proportion 
of HT among first-ever ischemic stroke patients in the last two decades, 
with a significant increase in antihypertensive medication use.
Disclosure of interest: No
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Sub-optimal lipid reduction after transient 
ischaemic attack. A need for a systematic 
approach to optimising lipid-lowering therapy

Isuru Induruwa*1, Yan Shi2, Fahad Mir3, Kayvan Khadjooi3
1University of Cambridge, Clinical Neurosciences, Cambridge, United Kingdom, 
2University of Cambridge, School of Medicine, Cambridge, United Kingdom, 
3Cambridge University Hospitals NHS Foundation Trust, Stroke, Cambridge, 
United Kingdom

Background and aims: Hyperlipidaemia is a major modifiable risk-fac-
tor to prevent ischaemic stroke after transient ischaemic attack (TIA). 
Intensive lipid lowering after TIA to total cholesterol (TC) <3.8mmol/L 
and low-density lipoprotein-C (LDL) <1.8mmol/L has been demon-
strated to reduce subsequent vascular events. The full lipid-profile (lipids) 
should be re-checked after 3-months and if targets are not met, medica-
tion adherence, a higher dose or statin alternative should be considered 
as per guidelines.
Methods: We retrospectively analysed Neurovascular clinic records 
between 1/1/20 and 30/6/20 at a large university hospital in the U.K. 
Baseline clinic lipids and follow-up (6-months) were collected, alongside 
the advice to GPs in clinic letters after TIA diagnosis.
Results: 40.2% of the included 168 patients were already taking a statin 
(Table 1). Baseline lipids were collected in 127/169 (75.6%) patients. From 

Table 1. 

Table 2. Advice to primary care.
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mortality and morbidity is firmly established. We sought to gain informa-
tion on current practice and attitudes towards CBI.
Methods: We conducted a web-based, structured, international survey 
from November 2021 to February 2022 among neurologists and neurora-
diologists. The first part of the survey was designed to capture baseline 
characteristics and the general approach towards CBI. The second part 
included two short case scenarios designed to examine management 
decisions taken upon incidental detection of an embolic-phenotype of 
CBI versus a small-vessel disease CBI phenotype.
Results: 627 respondents(38% vascular neurologists, 24% general 
neurologists and 26% neuroradiologists). Most respondents were uni-
versity hospital senior faculty members with ample experience in 
stroke. Only 66(18%) of respondents had internal standard operating 
procedures for the management of CBI available. The majority indi-
cated that they are very uncertain regarding useful investigations and 
further management of CBI patients(median 67 slider 0-100). Almost 
all respondents(97%) indicated that they would assess vascular risk fac-
tors. Although a majority would do a work-up in analogy to ischemic 
stroke, there were major diagnostic and therapeutic heterogeneity. 
Less than half of respondents(42%) would assess cognitive function and 
depression.
Conclusions: There is a high degree of uncertainty and heterogeneity 
regarding management of CBI even among experienced stroke physicians. 
Reliable identification and composing internal standard operating proce-
dures that also address associated symptoms seem promising first steps 
to overcome management uncertainties and facilitate implementation of 
consistent care.
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ASSOCIATIONS BETWEEN DUAL 
ANTIPLATELET AND FAVORABLE 
OUTCOMES IN ACUTE MINOR ISCHEMIC 
STROKE PATIENTS WITH AN ONSET TO 
DOOR TIME WITHIN OR BEYOND 24 HOURS

Po-Lin Chen*1, Chi Sheng Wang1, Jin-AN Huang1

1Taichung Veterans General Hospital, Neurological Institute, Taichung, Taiwan

Background and aims: This study aimed to investigate the association 
of dual antiplatelet (DAT) on the outcome of acute minor ischemic stroke 
(AMIS).
Methods: Patients were from a prospective registry of a single compre-
hensive stroke center. Patients with AMIS, defined as an NIHSS score < 
4, and onset to door time (OTDT) in 7 days were divided into two groups 
by the OTDT within (early group) or beyond 24 hours (late group). 
Factors of a favorable outcome in the 3rd month were analyzed in each 
OTDT group.
Results: Six hundred and ninety-one patients were included. Four hun-
dred and forty-six (65%) and 245 patients (35%) were in the early and late 
groups, respectively. The initial NIHSS score was similar (early vs. late 
group, 1.6 ± 1.1 vs. 1.7 ± 1.0, p = 0.129). Compared with the early 
group, the late group had more patients with large artery atherosclerosis 
(35.1% vs. 23.3%, p = 0.001) and fewer with DAT (33.1% vs. 54.9%, p = 
0.000). The two groups had similar rates of recurrent infarction (early vs. 
late, 6.7% vs. 6.1%, p = 0.758) and long-term favorable outcome (79.8% 
vs. 80.4%, p = 0.853). Multivariate analyses showed that DAT was an 
independent predictor of a favorable outcome in both early (OR[95% CI], 
1.24[1.03−1.50], p = 0.025) and late (OR[95% CI], 1.42[1.04−1.94], p = 
0.027) groups.
Conclusions: DAT is associated with favorable outcomes in both OTDT 
groups within or beyond 24 hours.
Disclosure of interest: No
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Survey on the Management of Covert Brain 
Infarction – a Call to Care for and Trial this 
Neglected Population

Thomas Meinel*1, Camilla Triulzi2, Johannes Kaesmacher2, 
Adnan Mujanovic2, Marco Pasi3, Lester Leung4, David Kent5,  
Yi Sui6, David Seiffge1, Marcel Arnold7, Laurent Roten7,  
Joanna Wardlaw8, Urs Fischer9

1Neurology, Stroke Research Center Bern, Bern University Hospital, University 
of Bern, Switzerland, Neurology, Bern, Switzerland, 2Neurology, Stroke 
Research Center Bern, Bern University Hospital, University of Bern, 
Switzerland, Neuroradiology, Bern, Switzerland, 3University of Lille, Inserm, 
CHU Lille, U1172-Lille Neuroscience & Cognition (LilNCog), Lille, France., 
Neurology, Tours, France, 4Department of Neurology, Tufts Medical Center, 
Boston, MA, USA, Neurology, Boston, United States, 5Predictive Analytics and 
Comparative Effectiveness Center, Tufts Medical Center, PACE Center, Boston, 
MA, United States, 6Department of Neurology, Shenyang First People's 
Hospital, Shenyang Brain Institute, Neurology, Shenyang, China, 7Cardiology 
Stroke Research Center Bern, Bern University Hospital, University of Bern, 
Switzerland, Cardiology, Bern, Switzerland, 8Brain Research Imaging Centre, 
Division of Neuroimaging Sciences, Centre for Clinical Brain Sciences, UK 
Dementia Research Institute at the University of Edinburgh, Neuroradiology, 
Edinburgh, United Kingdom, 9Neurology, Basel University Hospital, University 
of Basel, Neurology, Basel, Switzerland

Background and aims: The high prevalence of covert brain 
infarction(CBI) as well as its link to stroke risk factors and increased 
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Results: Out of 69 patients invited, only 25 (36%) attended sessions, and 
more than half (n=14, 56%) completed the 5 sessions. Of the 69, only one 
patient represented to hospital due to recurrent stroke. Those who 
attended found the education useful and reported it increased their 
understanding about stroke and lifestyle modification. The reasons for 
non-attendance include: a) difficulties operating the computer/ zoom 
software; b) poor internet connection; c) conflicting health related 
appointments/ rehabilitation.
Conclusions: Although only a third attended the sessions, the partici-
pants found the program useful and improved their awareness to second-
ary stroke prevention. This supports the feasibility of conducting a 
research on virtual secondary stroke prevention.
Disclosure of interest: No
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Preferences for oral anticoagulant medications for 
managing atrial fibrillation

Pang Yu Zhi*1, Deidre De Silva1, Vinh Anh Huynh2, Sean Ng2, 
Semra Ozdemir2

1National Neuroscience Institute (SGH Campus), Neurology, Singapore, 
Singapore, 2Duke-NUS Medical School, Signature Programme in Health 
Services and Systems Research, Singapore, Singapore

Background and aims: To prevent atrial fibrillation-related secondary 
stroke in Singapore, it is important for clinicians to better understand patient 
preferences for anticoagulation medications, particularly between warfarin 
and direct oral anticoagulants. This study quantified these preferences.
Methods: A Discrete Choice Experiment survey was administered to 
English-speaking neurology patients who were at least 50 years old. 
Participants were presented with nine choice tasks and asked to choose 
between a no treatment option and two hypothetical treatments that 
varied by six attributes: risk of stroke, risk of bleeding, availability of anti-
dote for bleeding, frequency of blood monitoring, negative interactions 
with food and drugs, and out-of-pocket treatment costs.
Results: The analysis involved 131 participants. Based on the mixed logit 
model, the most important attributes were reducing the risk of stroke 
and out-of-pocket costs while interactions with food was the least impor-
tant attribute. Using simulations, the predicted use of a new oral antico-
agulant was respectively 33% and 15% when the out-of-pocket cost was 
$10 and $200 per month while it was 58% and 76% for Warfarin with a 
$10 cost. About 9% of patients preferred not to take any medications 
regardless of risk, cost, and other factors.
Conclusions: A small but significant percentage of patients (9%) pre-
ferred not to use any medications irrespective of treatment features. 
Offering financial subsidies and providing a better explanation of the ben-
efits of the various available anticoagulants can help increase patient will-
ingness to use these medicines. This can help reduce the incidence of 
secondary stroke resulting from atrial fibrillation.
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Inadequate blood pressure, diabetes and lipid 
assessment and management after ischaemic 
stroke and TIA; a need to focus on secondary 
prevention

Aina Chang*1, Emma Bennion-Pedley1, Liliana Chapas2,  
Yan Shi1, Fahad Mir2, Isuru Induruwa3, Kayvan Khadjooi2
1University of Cambridge, School of Medicine, Cambridge, United Kingdom, 
2Cambridge University Hospitals NHS Foundation Trust, Stroke, Cambridge, 
United Kingdom, 3University of Cambridge, Clinical Neurosciences, Cambridge, 
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INTENSIVE LIPID-LOWERING THERAPY 
PROTOCOL FOR SECONDARY STROKE 
PREVENTION: EXPERIENCE FROM A 
COMPREHENSIVE STROKE CENTRE

Ana Llanes*1, Erik Sturla Stiauren1, Daniel Pérez1,  
Patricia Garay1, Beatriz Martínez García1, Alberto Sáez1, 
Fernando Pérez Trapote1, Pablo Lorenzo1, Consuelo Matute 
Lozano1, Alicia De Felipe1, Rocio Vera1, Antonio Cruz 
Culebras1, Sebastian García Madrona1, Jaime Masjuan1

1Ramón y Cajal Hospital, Neurology, Madrid, Spain

Background and aims: Updated guidelines for secondary ischemic 
stroke (IS) prevention suggest strict LDL cholesterol (LDLc) targets. The 
most established LDLc targets are <55 mg/dl for atherothrombotic 
events and <70 mg/dl for other subtypes. We present our experience in 
LDLc management in a comprehensive stroke centre.
Methods: Observational, descriptive study of a prospective cohort of 
patients with TIA or IS admitted to a Stroke Unit between July and 
October of 2020. Demographic, clinical, laboratory and treatment data 
were collected both at admission and after 5-month follow-up. 
Compliance with LDLc goals was assessed.
Results: A total of 152 patients (44.1% women, 70.9 ± 13.9 years old) 
were included. Forty-two (27.6%) had a TIA, and 110 (72.4%) IS. Thirty 
were atherothrombotic, 46 cardioembolic and 57 of undetermined 
source. LDLc levels at admission were 97.1 ± 38.0 mg/dl. Sixty-eight 
patients (44.7%) were previously under statin treatment (only 6 high-
intensity statins and 15 Ezetimibe combinations). Treatment was opti-
mised in 120 patients (78.9%), including every atherothrombotic IS, with 
26.7% of high-intensity statins, 50% Ezetimibe combinations, and 1 PCSK9 
inhibitor in this group. LDLc was significantly reduced by 31.2 ± 37.9 mg/
dl at 5-month follow-up (95% Cl=22.9-34.8, p=0.0001). LDLc <70 mg/dl 
target was achieved in 81.1% of patients, while 83.3% of atherothrom-
botic events achieved the LDLc <55 mg/dl goal. There was a 5.3% of poor 
adherence to treatment and 9.8% of adverse effects.
Conclusions: Early use of high-intensity statins and Ezetimibe combina-
tions improved adequacy to LDLc targets. Low discontinuation rates and 
few adverse effects were observed.
Disclosure of interest: No
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VIRTUAL CARDIOVASCULAR LIFESTYLE 
EDUCATION: A FEASIBILITY STUDY

Sheila Jala1, Susan Day*1, Tina Yiu2

1Royal North Shore Hospital, Neurology Department, St Leonards, Australia, 
2Royal North Shore Hospital, Stroke Acute Rehabilitation, St Leonards, 
Australia

Background and aims: The first 5-year cumulative incidence of stroke 
recurrence ranges from 16-30%. Approximately 50% of recurrent strokes 
occur within days and weeks of an ischaemic stroke. The aim of this study 
was to assess the feasibility of a virtual cardiovascular lifestyle education.
Methods: During the COVD-19 pandemic the Cardiovascular Education 
Centre runs a weekly 1-hour class for 5 weeks via zoom on lifestyle modi-
fication. The 5 sessions include: Understanding Stroke; Physical Activity & 
Exercise; Thinking and Perception after Stroke; Nutrition Workshop; and 
Understanding Your Medication. Patients were recruited based on a) cog-
nition; b) English speaking; and c) patients discharged home. The study 
ran for 10 months. The primary outcome measures were full attendance 
to the 5 sessions, and re-current stroke 3 months from discharge. Patients 
were interviewed for attendance feedback.
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Methods: During the period from January 2016 to October 2021, we 
identified 2379 NOAC-treated patients prior to index stroke, from the 
Korean Stroke Registry database. Baseline characteristics and eGFR were 
compared between mild severity group(NIHSS<8, n=1438) and moder-
ate to severe severity group(NIHSS⩾8, n=941).
Results: Patients with moderate to severe stroke severity were older, 
lower BMI, less likely to have dyslipidemia than the other groups. 
Compared to patient with eGFR> 90(grade 1 of CKD stage), grade 2 and 
4 patients had significantly reduced risk for moderate to severe 
severity(Grade 2, aOR 0.70, 95%CI 0.56-0.88; Grade 4, aOR 0.47, 95%CI 
0.25-0.86). The linear relationship between eGFR(per 10 unit increment) 
and intial NIHSS was marginally significant(aOR 1.033, 95%CI 1.000-
1.066, p for trend =0.050).
Conclusions: In real-world practice, normal to high eGFR was associ-
ated with increased risk of moderate to severe stroke. Given the rela-
tionship, this study shed light on raising awareness about the importance 
of adequate doses of NOACs in patients with normal to high renal 
function.

Background and aims: Recurrent ischaemic stroke (IS) is a major 
health burden. Despite improvements in care, stroke recurrence rate is 
high, ranging from 5.7% to 51.3%; unchanged over the past 20-years.
Methods: A retrospective analysis of medical records, hospital discharge 
summaries and clinic letters n=305 patients (IS 137; TIA 168) between 
1/1/20 and 30/6/20 at a large university hospital in the U.K., to assess 
secondary prevention measures (management of modifiable risk-factors, 
advice to GP) was completed.
Results: Key demographics are included in table 1. All IS discharge sum-
maries included blood pressure (BP) and lipid targets to GP, but 80% of IS 
follow-up clinic letters did not. Only 40% of TIA clinic letters contained 
BP targets and 42% lipid targets.

1. AF: 98% of IS patients were discharged anticoagulated.
2.  Diabetes: 82% baseline HbA1c checked in IS and TIA patients, but 

repeated by 1-year in 58% of appropriate patients. Only 25% showed 
improvement.

3.  Hyperlipidaemia: baseline lipid-profiles were carried out in 84.5% IS 
and TIA patients, repeated in 33% of patients. Only 31% of patients 
achieved the recommended targets.

4.  Hypertension: 80 hypertensive IS patients (95%) were discharged on 
an antihypertensive. No reliable data was available on subsequent BP 
control at follow-up.

Conclusions: Except for AF, poor risk-factor management is demon-
strated in many IS and TIA patients. Considering that 10 modifiable risk-
factors account for >90% stroke burden, we recommend improving 
secondary prevention through clearer GP advice, involving patients in 
their disease management and development of comprehensive stroke 
prevention services.

Table 1. 
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The impact of renal function on severity of 
ischemic stroke with Non-vitamin K antagonist 
oral anticoagulant: Data from Korean Stroke 
Registry

MinKyung Kang*1, Jong-Moo Park1, Dongwhane Lee1,  
Byung-Woo Yoon1

1Uijeongbu Eulji Medical Center, Neurology, Gyeonggi, South Korea

Background and aims: Non-vitamin K antagonist oral anticoagulants 
(NOACs) are considered as the effective treatment among patients with 
atrial fibrillation. Concerns have been raised about an efficacy for stroke 
prevention in patients with creatinine clearance >95 mg/mL treated with 
edoxaban, one of NOACs. We evaluated the real-world effectiveness of 
NOACs for stroke severity in atrial fibrillation patients in relation to renal 
function.
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Reduced-Dose Ticagrelor Versus Full-Dose 
Ticagrelor In Patients With Stroke:  
A Retrospective Cohort Study

Ammar Tarabichi*1, Rami Z. Morsi1, Okker Verhagen Metman1, 
Harsh Desai1, Sachin Kothari1, Julian Carrion Penagos1,  
Sonam Thind1, Elisheva Coleman1, James R. Brorson1,  
Scott Mendelson1, Ali Mansour1, Shyam Prabhakaran1,  
Tareq Kass-Hout1

1University of Chicago, Department of Neurology, Chicago, United States

Background and aims: There has been an increase in use of ticagrelor 
in patients with ischemic stroke, particularly in the setting of clopidogrel 
resistance. Our study aims to retrospectively determine if aspirin plus 
ticagrelor at a reduced dose is effective in reducing the risk of recurrent 

Figure 1. Relationship between eGFR and NIHSS in patients with 
NOACs.
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Long-term mortality and follow-up after carotid 
artery stenting

BELEN DEL MORAL SAHUQUILLO*1, Javier Cajape1,  
Judith Espinosa1, Eduardo Jara Jimenez1, Oscar Fabre Pi1, 
Carlos Tejero-Juste1

1HOSPITAL CLINICO UNIVERSITARIO LOZANO BLESA, NEUROLOGIA, 
Zaragoza, Spain

Background and aims: Background: Carotid artery stenting (CAS) has 
been established as a minimally invasive alternative to endarterectomy for 
patients with significant extracranial carotid occlusive disease .The high 
long-term mortality among patients who underwent CAS seems to be 
related to the high comorbidity burden.
Aim: We sought to investigate the very long-term survival after CAS and 
the impact of comorbidities on mortality at follow-up.
Methods: Data of 290 symptomatic and asymptomatic patients who 
underwent CAS with cerebral protection systems from November 2000 
to December 2012 were analyzed. All cause mortality during long-term 
follow-up was assessed. Univariate and multivariate Cox regression analy-
sis was used to find independent predictors of death.
Results: The median age of patients was 68.2 (44-86) years and 78.9 % 
of patients were male. The median follow-up was 7.6 (IQR: 4.4-10.2) 
years. The all-cause mortality rate after 30 days and at maximum follow-
up was 0,34 %, and 45.5 %, respectively. Out of 132 deaths, 67 (50,7 %) 
were cardio-cerebral vascular related deaths, 55 (41.6 %) non-cardiovas-
cular deaths, and 10 (7.57 %) due to unknown reasons. Among cardio-
cerebral vascular deaths, there were 31 fatal strokes, (20 ischemic and 11 
hemorrhagic), 27 fatal myocardial infarctions and 9 other vascular related 
deaths. Non-cardiac deaths were due mainly to cancer (32/55). Age and 
diabetes mellitus were independent predictors of all-cause death during 
long-term follow-up
Conclusions: Long-term follow-up showed a low rate of mortality. Age 
and diabetes mellitus were independent predictors of all-cause death.
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Individual peer support for stroke survivors – 
participatory action research to codesign an peer 
helper intervention
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stroke and/or other thrombotic events, without increasing the risk of 
bleeding.
Methods: In a prospectively maintained database, we performed a retro-
spective analysis of consecutive patients with acute ischemic stroke in a 
large academic comprehensive stroke center between September 1, 2020 
to July 1, 2022. We compared in-hospital mortality, 90-day mortality, 
favorable functional outcome, defined as a modified Rankin Scale (mRS) 
score of 0 to 2, at 90 days, symptomatic intracranial hemorrhage (sICH), 
and asymptomatic intracranial hemorrhage (ICH), between patients on 
reduced-dose ticagrelor versus those on full-dose ticagrelor, in unad-
justed and adjusted logistic regression models.
Results: We included 567 patients in our study. A total of 60 patients were 
on a reduced dose of ticagrelor (45 mg or 60 mg twice daily). The remaining 
39 patients were on 90 mg twice daily dosing. New or recurrent ischemic 
stroke was similar across both groups (10% vs. 18%, p=0.36). Symptomatic 
ICH was also found to be similar across both groups (3.6% vs. 2.9%, p=1.00).
Conclusions: Our study demonstrates that there was no statistically 
significant difference in favorable functional outcomes, recurrence of 
stroke, or mortality in patients on reduced dose ticagrelor compared 
with patients with regular dose ticagrelor.
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which 41.7% of patients were catheterized for 1-7 days, in contrast to 
69.5% (2020).
Conclusions: The implementation of the protocol demonstrated that 
the interventions contributed to functional gains in urinary elimination 
and prevented the resurgence of new episodes of urinary retention. More 
research is needed to show the overall gains among stroke patients.
Disclosure of interest: No
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Acquired brain injury specific day care centers and 
the evolution of balance in post stroke patients

Daniel Castillo*1, Cristina Lopez Pascua1,  
Cristina Salvat de la Fuente1

1Centro Lescer, Calle de los padres dominicos, 5, Madrid, Spain

Background and aims: Balance recovery is one of the main issues in 
patients after a stroke. Specific acquired brain injury day care centers 
could be a very useful tool in the rehabilitation of balance through indi-
vidual, group sessions and training of activities of the daily living.
Methods: We conducted a retrospective study from 2014 to 2023 to 
see the evolution of the Berg balance scale data from our day care center 
patients that suffered a stroke. We reviewed the data of 45 patients 
selecting only those that suffered a stroke and had an initial Berg balance 
scale and another one after at least 6 months in the daycare center. After 
the selection process 10 patients were included in the study.
Results: 10 patients had results from the Berg Balance scale at their 
entry to the day care center and afterwards with at least 6 months of 
evolution between tests. There was an overall increase of 13,75% in the 
Berg Balance scale of the patients included in the study.
Conclusions: Balance recovery is one of the most challenging aspects in 
order to discharge patients from rehabilitation and send them home. 
Specific acquired brain injury day care centers were balance programs, 
individual rehabilitation and activities of the daily living are trained, could 
improve balance in stroke patients and allow them to return home with 
less risk to fall.
Disclosure of interest: No
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PHARMACOTHERAPY REVIEW IN EARLY 
MOTOR REHABILITATION AFTER ISCHEMIC 
STROKE

Marina Romano*1, Cristian Isaac2, Maria Marta Esnaola3,  
Carisa Cea4, Virginia Tejada Jacob5, Mariana Riveros6,  
Santiago Pigretti7
1Centro de Educacion Medica e Investigacion Clínica “Norberto Quirno” 
(CEMIC), Neurology, Ciudad Autonoma de Buenos Aires, Argentina, 2Clinica 
Modelo, Neurology, Lanus, Argentina, 3Hopital Dr César Milstein, Neurology, 
Ciudad Autonoma de Buenos Aires, Argentina, 4Hospital Provincial del 
Centenario, Neurology, Santa Fe, Argentina, 5INECO, Neurology, Rosario, 
Argentina, 6Hospital Rawson, Neurology, San Juan, Argentina, 7Hospital 
Central, Neurology, Mendoza, Argentina

Background and aims: Several drugs have been used off label to 
enhance early motor rehabilitation after ischemic Stroke with controver-
sial results. The objective is to review the current evidence of the most 
used drugs in clinical practice
Methods: A literature search of the following databases was done: the 
Cochrane Library, PubMed, and Epistemonikos to June-August 2022 22, 
The studies include patients who underwent early (7 days to 6 months) 
motor rehabilitation after acute ischemic stroke. The selected pharmaco-
logical interventions were cerebrolysin, amphetamines, antidepressants, 
GABA agonist, l-dopa, seleginine, memantine, donepecil, lamotrigine, 

Research on Healthcare Performance (RESHAPE), INSERM U1290, Lyon, 
France, 3Hospices Civils de Lyon, Hôpital Pierre Wertheimer, Service 
Neuro-vasculaire, Lyon, France, 4Hospices Civils de Lyon, Hôpital Henry 
Gabrielle, Médecine Physique et Réadaptation, Lyon, France

Background and aims: Due to the brutality of stroke and increasingly 
shorter in-hospital lengths of stay, patients and their families must adapt 
quickly after acute stroke to the patient's new health functioning and the 
new caregiving role for family members. Peer support, ie support of 
patient by another patient who previously experienced the same situa-
tion, could be an innovative approach to address these issues. We aim to 
codesign a peer-helper intervention to support patients discharge and 
improve their community reintegration after stroke.
Methods: A participatory action research was conducted following 
Bandura's social learning theory and based on the results of a previous 
needs assessment study. For this, 3 workshops lasting 2h30 were con-
ducted. Participants were patients and health professionals working with 
stroke survivors. In order to develop the profile of the peer helper, a 
qualitative analysis was conducted iteratively based on participant obser-
vation and workshops vocal recordings. The workshop guide was adapted 
between every workshop.
Results: We recruited 8 participants: 3 patients, a rehabilitation physi-
cian, a social worker, a physiotherapist, 2 occupational therapists. During 
the first workshop, patients reported psychosocial and informational 
needs after discharge and proposed tasks and positioning of a peer helper. 
During the following two workshops, patients and health professionals 
defined the skills, tasks, tools, training and supervision of the peer-helper. 
Barriers and facilitators to implement peer-helper intervention were 
identified.
Conclusions: We developed, with a participatory approach, our peer 
support intervention by defining the status, profile, training, activity and 
interactions with patients.
Disclosure of interest: No
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Urinary Retention in Persons with Stroke: Vesical 
Reeducation Protocol

Inês Buinho*1, Maria João Marques1, Sara Pires-Barata1,2,  
Maria Gorete Reis3, Maria Luisa Rebocho1

1Hospital do Espírito Santo de Évora, Stroke Unit, Évora, Portugal, 2Hospital 
do Espírito Santo de Évora, Department of Physical Medicine and 
Rehabilitation, Évora, Portugal, 3University of Évora, Escola Superior de 
Enfermagem S. João de Deus, Évora, Portugal

Background and aims: Urinary Tract Infections are responsible for 
more than 30% of infections and are the fifth most common type of noso-
comial infection. In healthcare facilities, most are caused by instrumenta-
tion of the urinary tract, through bladder catheterization. The existence 
of a standardized procedure in the management of bladder catheteriza-
tion is assumed as a necessary tool for the improvement of clinical prac-
tice. The aim of this study is to implement a bladder reeducation 
protocol.
Methods: From 97 patients were admitted to the stroke unit (September 
2021 to January 2022), 12 were eligible for this study (inclusion criteria: 
patients with catheterization at admission or who during hospitalization 
had an episode of urinary retention; exclusion criteria: chronic catheteri-
zation and urinary incontinence). The protocol implemented consists of 
three phases: clinical decision algorithm, prompted voiding and pelvic 
floor reeducation through Kegel exercises.
Results: The incidence of bladder catheterization was reduced to 12.4%. 
Stroke unit nurses were responsible for 25% of bladder catheterization 
compared with 45.8% from the previous data (2020), before the protocol. 
As for the incidence of post-catheter infection, there was also a reduc-
tion, from 44% (2020) to 33.3%. A decrease in time was observed, in 
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Results: Eight patients (5 male) with PSF, mean (SD) age 61.2 (6.3) were 
recruited (mean 33 months post stroke, 87.5% ischaemic stroke). Mean 
muscle ATP content appeared lower in affected limbs compared to non-
affected (figure 1), albeit not statistically so (p=0.14). Muscle ATP was 
inversely correlated with FSS-7 (R= -0.68; p=0.09), and positively corre-
lated with 6MWT (R= 0.85; p=0.02) and MVCta (R=0.59; p=0.16) in the 
affected limbs.
Conclusions: 31-P MRS may be a promising biomarker in the investiga-
tion of muscle function and fatigue after stroke.
Disclosure of interest: No

EPIDEMIOLOGY AND RISK FACTORS

23

The Correlation between the Incidence of 
Ischaemic Strokes and Air Pollution data in 
Ludwigshafen During the Years 2018 and 2019

Mohamad Wahed*1

1Medizinische Fakultät, Neurologie, Heidelberg, Germany

Background and aims: Several studies have suggested that the exposi-
tion to air pollutants such as PM2,5, PM10, NO, NO2, CO, O3, and SO2 may 
be an independent risk factor for ischaemic strokes. We studied the asso-
ciation between air pollution data and stroke occurrence in an industrial 
city in Southwest Germany. We studied the association between air pol-
lution data and stroke occurrence in an industrial city in Southwest 
Germany.
Methods: In 2018 and 2019, 861 ischaemic stroke patients with a regular 
residence in Ludwigshafen, consecutively admitted to the Klinikum 
Ludwigshafen, a regional centre for acute stroke management, were ret-
rospectively analysed. The hourly measured concentrations of the air pol-
lutants mentioned above, provided by the Federal Environment Agency, 
were collected and their daily average values calculated. The predictive 
value of the concentration of each pollutant, both on the day of the inci-
dence and on the previous two days, was tested using poisson regression 
models.
Results: There was no significant correlation between the average daily 
concentration of any of the pollutants and the incidence of ischaemic 
strokes. Considering the concentrations on the two days prior to the 
stroke incidence, PM10 was a significant predictor (z=2,04, p=0,041) and 
PM2,5 showed a significant negative correlation (z=- 2,71, p=0,007).
Conclusions: In our study, the average daily concentrations of PM2,5, 
PM10, NO, NO2, CO, O3, and SO2 did not correlate with the daily inci-
dence of ischaemic strokes, nor was there a correlation with the inci-
dence on the following day.
Acknowledgments: Dr. re. nat. Marius Keute, University of Tuebingen.
Disclosure of interest: No
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Long sleep duration and dissatisfaction with sleep 
quality are associated with ischemic stroke in 
young patients

Hyuk Sung Kwon*1, Hyesun Lee1, Euihyun Sung1, Soo Jeong1, 
Seong-Ho Koh1, Hyun Young Kim1, Young Seo Kim1

1Hanyang university College of Medicine, Neurology, Seoul, South Korea

Background and aims: Suboptimal sleep duration and poor sleep qual-
ity have been proposed to increase stroke risk. However, their signifi-
cance in young ischemic stroke is unclear. We aimed to investigate the 
importance of sleep duration and quality on young ischemic stroke 
patients.
Methods: A multicenter matched case-control study was performed to 
evaluate under-recognized risk factors in young (<45 years) ischemic 

neuroleptics. The outcomes were early motor performance, independ-
ence, language skills and adverse events.
For each PICO question we considered: risk of bias; inconsistency; indi-
rect evidence, imprecision of results. Synthesis and evaluation of the evi-
dence were carried out using the GRADE methodology. At time of 
abstract submission, we have only analyzed cerebrolisin.
Results: For cerebrolisin analysis, we included one meta-analisys, two 
systematic reviews and one clinical trial, some of low and moderate qual-
ity of evidence.
The outcomes were measured by ARAT scale, NIHSS, Barthel index, 
modified Rankin and adverse events. The OR of improvement calculated 
by Action Research Arm Test (ARAT), and NIHSS were OR 2.12 (95% CI 
0.68–6.59) and OR 3.67 (95% CI 1.89–7.13) at 3 months respectively.
Conclusions: Cerebrolysin (30 ml, intravenous day, minimum 10 days) 
could improve early motor neurorehabilitation after moderate–severe 
ischemic stroke
Disclosure of interest: Yes
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Use of 31-Phosphorous Magnetic Resonance 
Spectroscopy in Muscle Function and Post Stroke 
Fatigue

Beth Moyle1, Matilde Sassani1, Nik Kudiersky2,  
Tom Maden-Wilkinson2, Sheharyar Baig1,3, Arshad Majid1,3,  
Ali Ali*1,3

1University of Sheffield Medical School, Neurosciences, Sheffield, United 
Kingdom, 2Sheffield Hallam University, Collegiate Campus, Advanced 
Wellbeing Research Centre, Sheffield, United Kingdom, 3Sheffield Teaching 
Hospitals NHS Foundation Trust, Neurosciences, Sheffield, United Kingdom

Background and aims: Impaired cellular bioenergetic potential of skel-
etal muscle may contribute to post stroke fatigue (PSF). This study 
explored the use of 31-Phosphorous magnetic resonance spectroscopy 
(31-P MRS) to detect differences in muscle adenosine triphosphate (ATP) 
in affected and non-affected limbs in people with stroke, and to correlate 
them with fatigue and parameters of muscle function.
Methods: Patients with hemiplegia PSF (fatigue severity score FSS-7 > 4) 
were recruited to undergo: 6 minute walk test (6MWT); maximal volun-
tary contraction of tibialis anterior (MVCta, Kg) using a fixed myometry 
(Aeverl Medical) and pulley system; resting 31-P MRS scanning of tibialis 
anterior muscles on the affected and unaffected side conducted at 3 Telsa 
(3T) (Philips Healthcare) using a transmit-receive 31P surface coil. 
Spectroscopic data processing focused on ATP, the main energy currency 
of the cell. Mann-whitney U was used to test statistical differences in ATP 
content, and simple scatter plots and Pearson r correlation was used to 
explore correlations between variables.
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and ⩾14 doses per week, respectively. We used conditional logistic 
regression adjusting for age, education, hypertension, diabetes, current 
smoking, obesity, and physical inactivity to assess independent association 
between heavy alcohol consumption and CIS.
Results: Patients had more frequently history of hypertension compared 
to controls, and they were more often current smokers, overweight, 
physically inactive, and heavy alcohol users. In the entire cohort, heavy 
alcohol consumption was independently associated with CIS (adjusted 
odds ratio [aOR] 2.35, 95% confidence interval [CI] 1.34-4.08). In sex- 
and age-specific analyses, alcohol consumption was associated with CIS 
especially in younger men aged <41 years (aOR 8.70, 95% CI 2.30-32.9) 
but not in other subgroups. When exploring the association with binge 
drinking alone, the results remained nearly unchanged.
Conclusions: Heavy alcohol consumption, especially binge drinking, 
appears to be an independent player in CIS of younger men.
Disclosure of interest: No
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CHARACTERISTICS, RISK FACTORS AND 
OUTCOMES OF MINOR ACUTE ISCHEMIC 
STROKE PATIENTS: DATA FROM A STROKE 
CENTER IN VIETNAM

Tho Pham-Quang*1, Phuong Dao1, Ton Mai Duy1,  
Minh Anh Nguyen1, Thuan Le-Duc2, Dung Nguyentien1,  
Quan Phan-Ha1, Trung Vuong-Xuan1, Hieu Dinh Trung1,  
Tho Phung-Dinh1, Bui Quoc Viet1

1Bachmai Hospital, Stroke Center, Hanoi, Viet Nam, 2Yen Bai General 
Hospital, Intensive care unit, Yen Bai Province, Viet Nam

Background and aims: Minor stroke (defined by the NIHSS score <5) 
is a major subset of acute ischemic stroke patients. Although the majority 
of these patients recover well, the others can get unfavorable outcomes. 
This study aimed to figure out characteristics, risk factors, and outcomes 
of minor acute ischemic stroke patients admitted to the Stroke center of 
Bachmai hospital.
Methods: A cross-sectional descriptive study that enrolled minor AIS 
patients was conducted at Bachmai stroke center from June 2021 to May 
2022. The selected patients had NIHSS scores <5 points and were admit-
ted to the hospital within 24 hours from onset. The primary outcome 
was the excellent recovery rate (mRS 0-1) after 90 days.
Results: 300 patients (mean age: 64.25 ± 11.49; males: 69.7%) were 
recruited. 15 (5.0%) patients were under 45 years of age. The main risk 
factors included hypertension (57.3%), dyslipidemia (54.3%), and diabetes 
mellitus (22.0%). According to the TOAST classification, small vessel 
occlusion accounted for the highest rate (35.7%), followed by large-artery 
atherosclerosis (27.7%) and cardioembolism (4.0%). Stroke of undeter-
mined etiology was 32.6%. 19 (6.3%) patients received thrombolysis 
therapy and 1 (0.3%) patient underwent thrombectomy due to disabling 
stroke symptoms or deterioration. After 90 days, excellent recovery 
(mRS 0-1) was seen in 252 (84.0%) patients. There were 14 (4.7%) 
patients with unfavorable outcomes (mRS 3-4).
Conclusions: This study showed some distinct characteristics of minor 
acute ischemic stroke patients at Bachmai stroke center. A high rate of 
excellent recovery was seen in this study.

Disclosure of interest: No

stroke patients in 8 tertiary hospitals in Korea. A total of 225 patients and 
225 age- and sex-matched controls were enrolled in the same period. 
Detailed information about patients’ demographics, socioeconomic state, 
traditional and nontraditional risk factors including sleep-related factors 
were obtained using structured questionnaires. Risk of ischemic stroke 
were estimated using conditional logistic regression analysis.
Results: Although average sleep duration was similar in patients and con-
trols, patients were more likely to have long (⩾ 9 hours) or extremely 
short (< 5 hours) sleep durations. In addition, the proportion of subjects 
with dissatisfaction with sleep quality was higher in patients than controls 
(66.2% versus 49.3%, p < 0.001). In multivariable conditional logistic 
regression analysis, long sleep duration (OR: 11.076, 95% CI: 1.819-
67.446, p = 0.009) and dissatisfaction with sleep quality (OR: 2.116, 95% 
CI: 1.168-3.833, p = 0.013) were independently associated with risk of 
ischemic stroke.
Conclusions: Long sleep duration and dissatisfaction with sleep quality 
may be associated with increased risk of ischemic stroke in young adults. 
Improving sleep habit or quality could be important for reducing the risk 
of ischemic stroke.
Disclosure of interest: No
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ASSOCIATION BETWEEN HEAVY ALCOHOL 
CONSUMPTION AND CRYPTOGENIC 
ISCHEMIC STROKE IN YOUNG ADULTS

Nicolas Martinez-Majander*1, Pauli Ylikotila2, Tomi Sarkanen3, 
Lauri Tulkki1, Nina Jaakonmäki4, Bettina Sarnowski5,  
Ulrike Waje-Andreassen6, Nilufer Yesilot7, Marialuisa Zedde8, 
Juha Huhtakangas9, Pekka Jäkälä4, Janika Kõrv10,  
Kristina Ryliskiene11, Phillip Ferdinand12, Radim Licenik13, 
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Petra Redfors16, Alessandro Pezzini17, Jukka Putaala1
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Hospital, Department of Neurology, Tampere, Finland, 4Kuopio University 
Hospital, Neurology, Kuopio, Finland, 5University Medicine Greifswald, 
Neurology, Greifswald, Germany, 6Haukeland University Hospital, 
Neurology, Bergen, Norway, 7Istanbul University, Faculty of Medicine, 
Neurology, Istanbul, Turkey, 8Azienda Unità Sanitaria Locale - IRCCS di 
Reggio Emilia, Neurology, Reggio Emilia, Italy, 9Oulu University Hospital, 
Clinical Neuroscience Research Unit and Department of Neurology, Oulu, 
Finland, 10University of Tartu, Department of Neurology and Neurosurgery, 
Faculty of Medicine, Tartu, Estonia, 11Vilnius University, Neurology, Vilnius, 
Lithuania, 12University Hospitals of North Midlands NHS Trust, Stroke 
Service, Stoke-on-Trent, United Kingdom, 13Peterborough City Hospital, 
Neurology, Peterborough, United Kingdom, 14Hospital Universitario 
Torrecárdenas, Neurology, Almería, Spain, 15Hospital de Santa Maria, 
Centro Hospitalar Universitário Lisboa Norte, Neurology, Lisbon, Portugal, 
16Sahlgrenska University Hospital, Neurology, Gothenburg, Sweden, 
17University of Brescia, Neurology, Brescia, Italy

Background and aims: Underlying risk factors for young-onset crypto-
genic ischemic stroke (CIS) remain unclear. We aimed to explore the 
association between heavy alcohol consumption and CIS, stratified by sex 
and age groups.
Methods: We prospectively enrolled 509 patients aged 18-49 years 
(median age 41 years; 47% women) with a recent CIS and 509 age- and 
sex-matched (±5 years) stroke-free controls. Adaptation of the World 
Health Organization Alcohol, Smoking and Substance Involvement 
Screening Test was used to assess alcohol consumption. Heavy consump-
tion was defined as at least an average of two times per month ⩾5 
(women) and ⩾7 (men) doses of alcohol per time (binge drinking) or ⩾7 
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SEVERE LUPUS FLARE CONTRIBUTES 
TO A MUCH HIGHER RISK OF STROKE 
AMONG PATIENTS WITH SYSTEMIC LUPUS 
ERYTHEMATOSUS

JIN-AN HUANG*1, Kuo-Cheng Chang1, Po-Lin Chen1,  
Ching-Heng Lin2, Yu-Hsuan Wu1, Chung-Wei Hou1

1Taichung Veterans General Hospital, Neurological Institute, Taichung, Taiwan, 
2Taichung Veterans General Hospital, Medical Research, Taichung, Taiwan

Background and aims: There are few data on the influence of lupus 
flare on stroke risk in systemic lupus erythematosus (SLE). In this study, 
we aimed to investigate whether severe lupus flare further increases the 
risk of stroke among SLE patients.
Methods: Using the Taiwan National Health Insurance Research 
Database, we conducted a retrospective population-based cohort study 
from 2000 to 2016. Each patient with SLE was matched to a non-SLE 
subject in age, sex, and index date. A severe flare of lupus was identified 
when an SLE patient was admitted for pulse therapy with intravenous 
methylprednisolone greater than 250 mg in a single hospitalization. SLE 
patients were divided into severe flare and non-severe flare groups.
Results: In total, 334 of 10,006 patients with SLE had severe lupus flare, 
and the remaining 9,672 patients were assigned to the non-severe flare 
group. Ischemic stroke occurred in 29 (8.7%), 485 (5%), and 384 (3.8%) of 
the patients in the severe flare, non-severe flare, and control groups, 
respectively. Hemorrhagic stroke occurred in 9 (2.7%), 123 (1.3%), and 37 
(0.4%) of patients in the severe flare, non-severe flare, and control groups, 
respectively. Compared to patients in the non-severe flare group, patients 
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RISK FACTORS, PRESENTATION AND 
OUTCOME IN ACUTE STROKE ACCORDING 
TO SOCIAL POSITION INDICATORS IN 
PATIENTS HOSPITALISED IN A REFERRAL 
CENTRE IN BOGOTÁ 2011-2019

Camila Pantoja-Ruiz*1, Felipe Porto2,  
Mauren Parra-Artunduaga2, Laura Omaña-Alvarez2,  
Juliana Coral1, Diego Rosselli3
1Hospital Universitario San Ignacio, Neurology Department, Bogota, 
Colombia, 2Pontificia Universidad Javeriana, Medical School, Bogota, Colombia, 
3Pontificia Universidad Javeriana, Department of Clinical Epidemiology and 
Biostatistics, Faculty of Medicine, Bogota, Colombia

Background and aims: As stroke treatment is time-dependent, it chal-
lenges the social and demographic context of patients for timely consulta-
tion and effective access to reperfusion therapies. The aim is to relate 
indicators of social position to cardiovascular risk factors, time of arrival, 
access to reperfusion therapy and mortality in the setting of acute stroke.
Methods: A retrospective analysis of patients with a diagnosis of ischae-
mic stroke in a referral hospital in Bogotá was performed. Patients were 
characterised according to indicators of social position, time of arrival 
after stroke, reperfusion therapy and mortality
Results: 558 patients were included with a slight predominance of 
women. Mortality was higher in rural patients (n=8, 14.2% vs n=30, 6.1%; 
p=0.03). Lower schooling was associated with late consultation (n=30, 
15% vs n=59, 28.7%; p=0.0011) and lower probability of accessing reper-
fusion therapy (n=12, 6% vs n=45, 22%; p=<0.0001). Formal employment 
was associated with a visit to the emergency department in less than 3 
hours (n=50, 25.2% vs n=58, 18%, p=0.04 and a higher probability of 
accessing reperfusion therapy (n=35, 17.6% vs n=33, 10.2%; p=0.01). 
Living in a property with a stratum higher than 3 was associated with early 
arrival (n=77, 25.5% vs n=39, 15.6%; p=0.004) and reperfusion therapy 
(n=57, 18.9% vs n=13, 5.2%; p= <0.0001).
Conclusions: Indicators of socioeconomic status are related to mortal-
ity, consultation time and access to reperfusion therapy. Mortality and 
reperfusion therapy are inequitably distributed and, therefore, require 
public policies to reduce the access gap in the context of acute stroke in 
Bogotá.



520 European Stroke Journal 8(2S)

Methods: A case control retrospective study comprising of patients less 
than 50 years with intracerebral haemorrhage on CT scan within 6 hours 
of ictus between January 2015 and December 2020 was done. Patients 
with prior CKD, on anticoagulants were excluded. A control group with 
no previous history of hypertension who underwent elective neurosurgi-
cal procedures were matched to age and sex. Serum creatinine on admis-
sion day was analysed.
Results: A total of 302 patients fulfilled the inclusion criteria from a total 
of 1890 patients who were admitted with SICH during the same period. 
The control was matched 1:1 to age and sex from a pool of 602 patients. 
Mean age of patients with SICH was 42.91±6.06 and control group was 
42.72±5.89 years. There were 71 females and 231 males in both groups. 
In the SICH group 210 patients (69.5%) had evidence of left ventricular 
hypertrophy (LVH). Serum creatinine levels in the SICH group was 
0.96±0.28 vs 0.8±0.27 mg/dL in the control group (p<0.001). Serum 
creatinine levels were also significantly higher in patients with LVH 
(0.98±0.28 vs 0.90±0.27 mg/dL) p=0.031
Conclusions: There is a significant difference in serum creatinine levels 
in young hypertensive patients with SICH suggesting end organ damage 
before the occurrence of intracerebral haemorrhage.
Disclosure of interest: No
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Longitudinal changes of CKD in acute stroke 
patients, and association with stroke type

Tomohide Adachi*1, Haruhiko Hoshino1, Soya Iwamoto1, 
Hidefumi Narita1, Kyoko Mashima1, Satoshi Yamada1,  
Koich Oki1, Makoto Takagi1
1Tokyo Saiseikai Central Hospital, Neurology, Tokyo, Japan

Background and aims: Chronic kidney disease (CKD) is known to be 
a risk factor for stroke. We investigated CKD complications and material 
changes in acute stroke.
Methods: The participants were 24,392 acute stroke patients who had 
been hospitalized within 7 days of onset, as registered in database between 
2013 and 2021. We extracted the type of stroke, CKD, risk factors, and 
prognosis. The period from 2013 to 2021 was divided into three periods: 
early, middle, and late. The relationships between the stroke types, risk 
factors, prognosis (mRS), and longitudinal changes were analyzed.
Results: The stroke types were cerebral infarction(CI) in 15,479 cases, cer-
ebral hemorrhage in 6,218 cases, subarachnoid hemorrhage in 1,640 cases. CI 
with CKD significantly increased over the years. This disorder constituted 
9.7% in the early, 11.2% in the middle, and 14.8% in the late, p <0.01. In all 
the types of CI, CKD increased significantly over time. This was especially 
associated with cardiogenic embolisms. The latter were enumerated as 13.8% 
in the early, 16.8% in the middle, and 23.2% in the late, p <0.01. Each type of 
CI developed over the years, especially cardiogenic embolisms. The prognosis 
was significantly worse in patients with CKD and similar in all types of stroke. 
The prognosis for CKD cases was also poor in all types of CI.
Conclusions: Acute stroke with CKD are increasing, especially those 
with cardiogenic embolisms requiring anticoagulant therapy. It is consid-
ered that caution should be exercised when attempts are made to pre-
vent the recurrence of cerebral infarctions.
Disclosure of interest: No
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Clinical and epidemiological characteristics 
of stroke in Uzbekistan during the COVID-19 
pandemic according to the stroke registry

Zafarjon Abdullaev*1, Yakutkhon Madjidova1

1Tashkent Pediatric Medical Institute, Neurology, child neurology and medical 
genetics, Tashkent, Uzbekistan

with severe flare had a significantly higher risk of ischemic stroke (aHR= 
7.44, 95% CI: 4.93-11.25 versus aHR= 1.52, 95% CI: 1.26-1.83) and hem-
orrhagic stroke (aHR= 22.49, 95% CI: 10.09-50.12 versus aHR= 4.47, 95% 
CI: 2.90-6.90).
Conclusions: Severe lupus flare leads to a much higher risk of ischemic 
and hemorrhagic stroke among SLE patients.

Disclosure of interest: No
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SERUM CREATININE LEVELS IN YOUNG 
PATIENTS WITH INTRACEREBRAL 
HAEMORRHAGE

Girish Menon R1, Ajay Hegde1, Sonin Santhosh*1

1Kasturba Medical College, Manipal, Department of Neurosurgery, Manipal, India

Background and aims: Generally, a disease of the elderly, the incidence 
of SICH in the young is showing an increasing trend especially in the Indian 
subcontinent. An attempt is made to analyse factors which may predict 
the risk of SICH in young-onset hypertension.
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EPIDEMIOLOGY AND CHARACTERISTICS OF 
ENDOVASCULAR TREATMENT IN ISCHAEMIC 
STROKE AMONG YOUNG ADULTS. 
EXPERIENCE IN A NEUROINTERVENTIONAL 
CENTER

Laura Pérez Navarro1, Laura Fernández Pérez*1, Jenifer del Pino 
Castellano Santana1, Carmen Nieves Hernández Flores2, 
Guiomar Pinar Sedeño1, Naira Garcia Garcia1, Sahin Mirdavood1, 
Rayco Jiménez Bolaños1, Irene Sánchez-Miranda Román1, 
Victoria Carlota Mota Balibrea1, Enrique Buceta Cacabelos3

1Complejo Hospitalario Universitario Insular de Las Palmas de Gran Canaria, 
Neurology, Las Palmas, Spain, 2Universidad de Las Palmas de Gran Canaria, 
Mathematics, Las Palmas, Spain, 3Complejo Hospitalario Universitario Insular 
de Las Palmas de Gran Canaria, Radiology, Las Palmas, Spain

Background and aims: Stroke in young adults (aged from 18-50 years) 
represents a growing problem with a diverse underlying pathogenesis. For 
that reason, we decided to analyse the characteristics of this group of 
patients in our tertiary hospital.
Methods: Retrospective study of young adults with ischaemic stroke 
who underwent mechanical thrombectomy (MT) between May2016-
June2022. Demographic, clinical, radiological and prognostic variables 
were analysed.
Results: 82 patients (47,6% women and 52,4% men) with a mean age of 
46±4.5 years were included. Most common cardiovascular risk factors 
were: smoking (53,6%), high blood pressure (30,5%), dyslipidemia (23,2%) 
and diabetes (8,5%). All of them more prevalent in >35 years, with a 
statistically significant higher frequency of dyslipidemia among men. Main 
causes of stroke were: atherothrombotic (11,1%), cardioembolic (13,6%), 
undetermined (48,1%; mainly in >35 years) or unusual cause (27,2%; 
mainly in <35 years and associated to carotid artery dissection). 37% of 
the strokes were of unknown onset with a median initial NIHSS of 18 and 
ASPECTS of 8. Intravenous fibrinolysis plus MT was indicated in 46,2% 
patients. Successful recanalization (TICI⩾2B) was achieved in 92,2%. 
Most common complications were: haemorrhagic transformation(22,5%), 
pneumonia(15%), malignant infarction(12,3%) and 9 deaths. Median 
NIHSS at discharge was 4, reaching a mRs⩽2 at 90 days in 56,5% of the 
patients.
Conclusions: Stroke in young adults represents an entity with broad 
etiologies and severe functional consequences. High diagnostic suspicion 
and early treatment would lead to a decrease in the number of years of 
healthy life lost due to disability.
Disclosure of interest: No
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Define the Age of Young Ischemic Stroke Using 
Data-Driven Approaches

Vida Abedi1, Clare Lambert2, Durgesh Chaudhary3,  
Emily Rieder4, Venkatesh Avula4, Wenke Hwang1,  
Jiang LI4, Ramin Zand*3

1Pennsylvania State University, Population Health, Hershey, United States, 
2Yale, Neurology, New haven, United States, 3Pennsylvania State University, 
Neurology, Hershey, United States, 4Geisinger, Neurology, Danville, United 
States

Background and aims: The cut-point for defining the age of young 
ischemic stroke(IS) is clinically and epidemiologically important, yet it is 
arbitrary and differs in studies. In this study, we leveraged electronic 
health records(EHR) and data-science techniques to estimate an optimal 
cut-point for defining the age of young IS.

Background and aims: Get reliable data on the main epidemiological 
indicator of stroke in Uzbekistan during the COVID-19 pandemic accord-
ing to the stroke registry.
Methods: The stroke registry during the COVID-19 pandemic was car-
ried out using a population-territorial method according to the question-
naire of the national stroke registry for patients over 18 years of age. All 
new and repeated cases of cerebral stroke that developed during the 
observation period among permanent residents of the Republic of 
Uzbekistan and all cases of death from cerebral stroke were recorded.
Results: During the COVID-19 pandemic, 36,975 stroke patients were 
identified in the Republic of Uzbekistan.The average incidence of stroke 
was 1.1 per 1000 population. Mortality was - 0.38 per 1000 population 
and mortality - about 35.4%. Cerebral strokes begin to occur from the 
age of 42. With age, the proportion of cerebral strokes increases. Among 
all cases of cerebral strokes, 3.7% occur in the young (18-44 years old), 
36.3% in the middle (45-59 years old), 38.4% in the elderly (60-74 years 
old), 21.6% in senile (75-90 years) age group. An analysis of cases of cer-
ebral strokes depending on the nature of cerebrovascular accident 
showed that Ischemic 59.4%, Hemorrhagic 10.8% of patients, Transient 
ischemic attack 29.6% of patients.
Conclusions: The revealed data show that the frequency of stroke dur-
ing the pandemic decreased by half compared to previous years, which is 
most likely due to the treatment of patients with stroke at home, without 
registration in medical institutions, for fear of infection with COVID-19
Disclosure of interest: No
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Epidemiology and clinical characteristics of stroke 
in young Egyptian adults

Ahmed Ali*1, Mohamed Abdel-Rahman Ahmed1,  
Mohamed Mostafa Shehab1, Mostafa Atif Abdelhaleem1, 
Vasileios-Arsenios Lioutas2

1Assiut University, Neurology, Assiut, Egypt, 2Beth Israel Deaconess Medical 
Center, Harvard Medical School, Neurology, Boston, Massachusetts, United States

Background and aims: Stroke in young patients result in dispropor-
tionately high social cost given the productive life years lost. Little is 
known about stroke in young Egyptian patients. Hereby we aim to pre-
sent the clinicodemographic characteristics of Egyptian young adults with 
acute ischemic stroke (AIS).
Methods: Prospective, observational cohort study of consecutive 
patients with AIS aged⩽50 years, recruited between January 2020-January 
2021 at Assiut University hospitals, the largest tertiary stroke center in 
the south of Egypt. We recorded baseline demographic and cardiovascu-
lar risk factors, stroke severity, stroke subtype according to the TOAST 
classification, intravenous thrombolysis, and hospital mortality.
Results: Our cohort comprised 136 patients, 38.7 (±7.5) years; 71 
(52%) females. Mean NIHSS score was 11.9(±4.7); 9(7%) patients died 
in-hospital. Dyslipidemia (38%), smoking (35%), and atrial fibrillation 
(32%) were the most prevalent cardiovascular risk factors. Cardioembolism 
(29%) was the commonest and small vessel disease (15%) the least com-
mon etiologic subtype. Using a NIHSS cutoff of ⩾5, 128/134 (96%) of 
patients were eligible for thrombolysis; 22 (16%) received it. There were 
no significant differences in age, cardiovascular risk factor, prevalence or 
stroke subtype between those who received thrombolysis versus those 
who did not.
Conclusions: Young adult AIS patients in Egypt experience an unusually 
high rate of cardioembolic stroke and have a high prevalence of treatable 
cardiovascular risk factors. Only a small fraction of thrombolysis-eligible 
patients receives it. Our findings suggest that both primary prevention 
and acute management present attractive targets for young adults with 
stroke with potential societal benefit
Disclosure of interest: No
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A machine learning approach to predict high-level 
fatigue post-stroke

Geske Luzum*1, Gyrd Thrane2, Stina Aam1, Rannveig Sakshaug 
Eldhoml1, Ramune Grambaite3, Ragnhild Munthe-Kaas4, 
Pernille Thingstad1, Ingvild Saltvedt1, Torunn Askim1

1Norwegian University of Science and Technology, Department of Neuromedicine 
and Movement Science, Trondheim, Norway, 2The Arctic University of Norway, 
Department of Health and Care Science, Tromsø, Norway, 3Norwegian 
University of Science and Technology, Department of Psychology, Trondheim, 
Norway, 4University of Oslo, Clinical Medicine, Oslo, Norway

Background and aims: The nature of post-stroke-fatigue is complex. 
Advanced statistics may be useful in identifying people at risk. This study 
aimed to apply a machine-learning approach in predicting high-level fatigue 
18 months post-stroke by utilizing comprehensive data from the acute 
and sub-acute phase.
Methods: In total, 45 prediction variables were collected in the prospec-
tive multicentre Nor-COAST study, at initial hospital-stay and three 
months later, including physical functioning, physical activity, cognitive 
function, and emotional health. Fatigue served both as predictor and out-
come variable and was assessed using the Fatigue Severity Scale (FSS-7). 
FSS-7⩾5 was defined as high-level fatigue. The classification models were 
developed in a machine learning set-up (recursive partitioning, gradient 
boosting machine, random forest) on a training set (75% patients) and 
evaluated on the test set (25%).
Results: Altogether, 474 participants (mean (SD) age; 70.5 (11.3), 59% 
male) were included. The best performing model, random forest, pre-
dicted 61.5% of all high-level fatigued subjects correctly, with a specificity 
of 0.812 and an area under the ROC-curve (ROC-AUC) of 0.728. The 
most important predictors were fatigue, symptoms of anxiety and depres-
sion, physical activity, neuropsychiatric symptoms, dependency, and cogni-
tive function at 3-months follow-up, in addition to age and stroke severity 
in acute phase. A refitted simpler model, including these variables, pre-
dicted high-level fatigue with a sensitivity of 0.654, a specificity of 0.812 
and a ROC-AUC of 0.773.
Conclusions: These results indicate a satisfactory ability to predict high-
level fatigue in chronic phase post-stroke and may be applicable in clinical 
settings.
ROC-AUC

Disclosure of interest: No

Methods: Patient-level EHR were extracted from 13 hospitals in 
Pennsylvania and used in two parallel approaches. The first approach 
included ICD9/10, from IS patients to group comorbidities and computed 
similarity scores between every patient pair. The second approach used 
the IS cohort and control (without IS) and built three sets of machine 
learning models –Generalized Linear Regression(GLM), Random 
Forest(RF), and XGBoost(XGB)– to classify patients by analyzing the pat-
tern of comorbidity in seventeen age groups. Both approaches were com-
pleted separately for male and female patients.
Results: The stroke cohort contained 7,555 IS and the control included 
31,067 patients. In the first approach, the optimal age of young stroke was 
53.7 and 51.0 years in female and male patients, respectively. In the sec-
ond approach, we created 102 models – based on 3 algorithms, 17 age 
brackets, and 2 sex. The optimal age was 53(GLM), 52(RF), and 54(XGB) 
for female, and 52(GLM & RF) and 53(RF) for male patients. Different age 
and sex groups exhibited different comorbidity patterns.
Conclusions: Using a data-driven approach, we determined the age of 
young stroke to be 54 years for women and 52 years for men in our cen-
tral Pennsylvania population. Future validation studies should include 
more diverse populations.
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1261

Physical activity behaviour and its association 
with global cognitive function three months after 
stroke: A Nor-COAST sub-study

Geske Luzum*1, Mari Gunnes2, Stian Lydersen3,  
Ingvild Saltvedt1, Xiangchun Tan1, Pernille Thingstad1,  
Gyrd Thrane4, Torunn Askim1

1Norwegian University of Science and Technology, Department of 
Neuromedicine and Movement Science, Trondheim, Norway, 2SINTEF, SINTEF 
Digital, Department of Health Research, Trondheim, Norway, 3Norwegian 
University of Science and Technology, Department of Mental Health, 
Trondheim, Norway, 4The Arctic University of Norway, Department of Health 
and Care Science, Tromsø, Norway

Background and aims: More research is needed to investigate the 
mechanisms behind stroke survivors’ varying engagement in physical 
activity (PA). Therefore, we aimed 1) to explore PA behaviour three 
months post-stroke; and 2) to determine its association with global cogni-
tive function and the role of physical function as mediating factor.
Methods: Patients suffering acute stroke were recruited at five hospitals 
in Norway and assessed three months post-stroke. Duration and intensi-
ties of PA and adherence to WHO’s PA recommendations were measured 
using activPAL accelerometers (seven-day follow-up). Global cognitive 
function and physical function were assessed using Montreal Cognitive 
Assessment (MoCA) and Short Physical Performance Battery (SPPB), 
respectively. Multiple regression and mediator analyses, adjusted for age, 
sex and education, were conducted to examine the relationship between 
PA behaviour (dependent variables) and MoCA score.
Results: A total of 453 participants with a median (25th,75th percentile) 
age of 73.7 years (65.8, 80.4) were included. While none of them reached 
vigorous intensities (⩾6 Metabolic Equivalent of Task, METs), the mean 
time walking at moderate intensity (⩾3 to <6 METs) was 251.7 
(SD=164.6) min/week (mean bout length=20.9 seconds; SD=7.3). About 
69% of participants adhered to the WHO’s PA recommendations. With 
each point decrease in MoCA score, there was an 8.6% increase in odds 
of non-adherence to PA recommendations. SPPB score was identified as 
a mediating factor.
Conclusions: Stroke survivors with reduced global cognitive function 
are at higher risk of inactivity. Physical function contributes significantly to 
explain the association between cognition and PA behaviour.
Disclosure of interest: No
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0.32 to 0.72], ApoE ε2/ε4 [OR = 0.50, 95% CI = 0.35 to 0.71], ApoE ε2 
[OR = 0.84, 95% CI = 0.76 to 0.94], ApoE ε4/ε4 [OR = 0.60, 95% CI = 
0.45 to 0.79], and ApoE ε4 [OR = 0.74, 95% CI = 0.64 to 0.86] was 
observed with HS occurrence. Population sub-group analyses revealed a 
significant association of ApoE ε3/ε3 with HS risk in Caucasians [OR = 
1.11, 95% CI = 1.01 to 1.22].
Conclusions: Our meta-analysis indicates that HS risk is associated with 
mainly to ApoE ε3/ε3 genotype, and ApoE ε2/ε2, ε2/ε4, ε2, ε4/ε4, and ε4 
had a protective association with HS, suggesting the significant role of 
ApoE genotypes in the occurrence of HS.
Disclosure of interest: No
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Prevalence of Varicella Zoster Virus Reactivation 
in Cerebrospinal Fluid in Ischemic Stroke or 
Transient Ischemic Attack

Wenyang LI1, Peter Sguigna1, Khalil Husari2,  
Chintan Rupareliya1, William Moore3, Mark Johnson1, 
Alejandro Magadan1, Ank Nijhawan4, Ty Shang*1

1UT Southwestern Medical Center, Neurology, Dallas, United States, 2The 
Johns Hopkins University School of Medicine, Neurology, Baltimore, United 
States, 3UT Southwestern Medical Center, Radiology, Dallas, United States, 
4UT Southwestern Medical Center, Division of Infectious Diseases and 
Geographic Medicine, Dallas, United States

Background and aims: The risk of ischemic stroke increases after 
Varicella Zoster Virus (VZV) reactivation. An unknown number of 
patients may develop stroke associated with VZV reactivation in brain 
arteries without rash. Here we investigate the prevalence of VZV reacti-
vation in cerebrospinal fluid (CSF) in patients who presented with 
ischemic stroke or transient ischemic attack (TIA).
Methods: We retrospectively reviewed medical records of patients who 
presented with ischemic stroke, TIA or stroke like symptoms to 
University of Texas Southwestern Medical Center from 1/1/2014 to 
12/31/2021 and underwent CSF testing. VZV reactivation in CSF was 
diagnosed by either positive VZV PCR or increased intrathecal anti-VZV 
IgG synthesis in CSF. Stroke etiology was classified by TOAST criteria. 
The large vessel atherosclerotic disease was further classified as intracra-
nial or extracranial atherosclerotic disease (ICAD or ECAD). Patients 
with neurologic conditions other than ischemic stroke or TIA were con-
sidered as controls.
Results: Among 204 patients included in the analysis, 178 patients had 
ischemic stroke (93.8%) or TIA (6.2%), and 26 patients were included in 
the control group. VZV reactivation in CSF was found to be present in 
23.6% and 3.8%, respectively, in ischemic stroke/TIA and control patients. 
Compared to 2.9% in ECAD, cardiac embolic or other determined etiolo-
gies of stroke, VZV reactivation in CSF was present in 28% in patients 
with ICAD or small vessel disease (SVD).
Conclusions: Among individuals who underwent VZV testing, VZV 
reactivation in CSF is present in a quarter of patients with ischemic stroke 
or TIA secondary to ICAD or SVD.
Disclosure of interest: No
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PREVALENCE AND CORRELATION OF 
INTRACRANIAL AND EXTRACRANIAL 
ATHEROSCLEROSIS IN ACUTE ISCHEMIC 
STROKE PATIENTS

Swapnil Jain*1, Pushpendra Renjen2
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Prevalence of cerebral microbleeds among 
Egyptian patients with acute ischemic 
cerebrovascular stroke

Ahmed Ali*1, Nageh Fouly1, Marwa Makboul2, Sabreen Salah1, 
Silke Walter3

1Assiut University, Department of Neurology, Assiut, Egypt, 2Assiut University, 
Department of Diagnostic Radiology, Assiut, Egypt, 3Saarland University 
Hospitals, Department of Neurology, Homburg/Saarland, Germany

Background and aims: Cerebral microbleeds (CMBs) are defined as 
small, round dark-signal lesions detected by special magnetic resonance 
imaging (MRI) sequences. They are associated with stroke and cognitive 
decline. The prevalence of CMBs among Egyptian patients with acute 
ischemic stroke (AIS) is not well studied. Our aim was to detect the 
prevalence and the associated risk factors of the CMBs among Egyptian 
patients with AIS.
Methods: A prospective, cross-sectional study included 404 AIS patients. 
The patients were recruited between January 2021 to January 2022 at the 
Assuit University hospital in the south of Egypt. Patients with known 
bleeding diathesis were excluded. All participants underwent full neuro-
logical assessment, urgent laboratory investigations and MRI with T2* 
sequence.
Results: The study included 404 patients, 213 (52.7%) of them were 
males and 191 (47.3%) were females. The mean age of the study popula-
tion was 61±1 years and the mean NIHSS was 12±5. The prevalence of 
CMB in AIS patients was 36%, 57% of them were males and 43% were 
females. 6.5% of them were young adults. CMBs were more prevalent 
among patients with large artery atherosclerosis (34.6%), cardioembolic 
stroke 28%, stroke of undetermined cause (25.2%) and small vessel dis-
ease (12.1%). On multivariable logistic regression analysis, age, AF, dyslipi-
demia, aspirin, dual antiplatelets and combined use of antiplatelets and 
anticoagulants were independent risk factors associated with the pres-
ence of CMBs.
Conclusions: The prevalence of cerebral microbleeds was 36 % in 
Egyptian patients with AIS. This prevalence is considered high in compari-
son to other races.
Disclosure of interest: No
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Apolipoprotein E genotype association with the 
risk of hemorrhagic stroke: A systematic review 
and meta-analysis

Pradeep Kumar*1, Manabesh Nath2, Shubham Misra3

1All India Institute of Medical Sciences, New Delhi, Clinical Research Unit, 
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Neurology, New Delhi, India, 3Yale University, Neurology, New Haven,  
United States

Background and aims: Apolipoprotein E (ApoE) genotypes have been 
associated with the risk of Hemorrhagic stroke (HS) with conflicting find-
ings. Therefore, we conducted a meta-analysis to determine the associa-
tion of ApoE alleles with HS risk.
Methods: A literature search was performed till 23rd December 2022 in 
various databases using the keywords: (‘Apolipoprotein E’ OR ‘ApoE’ OR 
‘ApoE genotype’) AND (‘Single Nucleotide polymorphisms’ OR ‘SNP’) 
AND (‘Hemorrhagic stroke or ‘HS’ or ‘Intracerebral Cerebral 
Hemorrhage’ or ‘ICH’). Pooled Odds Ratio (OR) were determined.
Results: Twenty-two studies with 7,209 HS and 23,625 control subjects 
were included. Pooled analyses revealed a significant association of ApoE 
ε3/ε3 with overall HS risk [OR = 1.10, 95% CI =1.02 to 1.19]. However, 
a significant protective association of ApoE ε2/ε2 [OR = 0.48, 95% CI = 
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Conclusions: Meteorological factors are not helpful in the forecasting of 
a day with the extreme number of ischaemic strokes.
Disclosure of interest: No
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Assessment of the risk of bleeding according 
to the HAS - BLED scale in the prevention of 
stroke in patients with atrial fibrillation who have 
undergone a COVID-19 infection

Oleg Sychov1, Oksana Stasyshena*1, Elena Romanova1,  
Olga Sribnaya1, Taisiia Getman1, Tetiana Mikhalieva1,  
Olena Ilchyshyna1
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of Sciences of Ukraine", Department of Clinical Arrhythmology and 
Electrophysiology, Kyiv, Ukraine

Background and aims: The disease COVID-19 can lead to coagulopathy. 
Bleeding is a major complication of anticoagulant therapy required for the 
prevention of ischemic stroke in patients (pts) with atrial fibrillation (AF).
Methods: The study included 187 pts aged 62.5±0.9 years (47% men, 
53% women). The first three groups formed 116 pts who had AF and 
underwent coronavirus infection (CI). The first group (G1) consisted of 
36 patients who did not have AF before CI. The second group (G2) was 
represented by 25 patients in whom the transition of the paroxysmal 
form of AF into persistent, or persistent AF into its permanent form 
occurred. The third group (G3) consisted of 55 patients in whom the 
form of AF did not change.
Results: The patients of the 1st, 2nd and 3rd groups compared to the 
patients of the first control group had a higher risk of bleeding according 
to the HAS – BLED scale (1,31 vs. 1,24, p < 0,001). When assessing the 
risk of bleeding according to the scale of HAS – BLED 0 -2 points and 
HAS – BLED ⩾ 3 points, it was found that among patients with AF who 
underwent CI there was a higher percentage of patients with a high risk 
of bleeding. In the 1st group (38,9% vs. 61,1%, p < 0,01), in the 2nd group 
(52% vs. 48%, p < 0,01).
Conclusions: Patients with AF who have had coronavirus infection have 
an increased risk of bleeding.
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ETHNIC DISPARITIES IN THE UTILISATION 
AND FUNCTIONAL OUTCOMES OF 
MECHANICAL THROMBECTOMY IN A 
TERTIARY STROKE CENTRE

Rita Ghatala*1, Paulo Cesar Soares Moreira1, Vahini Tharma1, 
Cai Hua Sim1, Zeena Ladva1, Kate Kennedy1, Lauren Binnie1, 
Liqun Zhang1

1St George's University Hospitals NHS Foundation Trust, Stroke, 
Neuroscience, London, United Kingdom

Background and aims: Mechanical thrombectomy (MT) is an effective 
treatment for acute ischaemic stroke (AIS) secondary to large vessel 
occlusion (LVO). Previous studies have described ethnic disparities in 
access to MT. The aim is to study ethnic and geographic disparities in the 
accessibility and functional outcomes (Modified Rankin Scale (mRS)) of 
MT in southwest London (urban) and Surrey (suburban) under National 
Health Service (NHS).
Methods: We conducted a retrospective study exploring baseline charac-
teristics and functional outcome of three ethnic groups (White, Black and 
Asian) who underwent MT between January 2018 and December 2021.

Background and aims: Large artery atherosclerosis includes patients 
with significant (>50%) Intracranial Atherosclerotic Disease (ICAD) and/
or Extracranial atherosclerotic Disease (ECAD). Assessment of ICAD is 
important because it’s acute management (mechanical thrombectomy), 
and secondary preventive management (intensive medical therapy) is sig-
nificantly different from management of other ischemic stroke subtypes. 
Aim-To determine the prevalence of significant ICAD and ECAD in acute 
ischemic stroke patients,their correlation with each other and to assess 
their risk factors.
Methods: 110 acute ischemic stroke patients were enrolled at a tertiary 
care hospital in New Delhi,during December 2019 to June 2021. 20 
patients were excluded due to incomplete evaluation. Patients were eval-
uated on the basis of history, physical examination, and investigations 
after obtaining informed consent.
Results: Large Artery Atherosclerosis (54.4%) was the commonest sub-
type of acute ischemic stroke in our study. ICAD was observed in 37.8%, 
ECAD in 8.9%, and 14.4% patients had coexisting ICAD & ECAD. Upon 
multivariate analysis using binary logistic regression model, patients with 
Diabetes Mellitus, Hypertension and BMI>25 were found to have higher 
Odd’s to develop ICAD as compared to ECAD.
Conclusions: Our study re-affirms the fact that Large artery atheroscle-
rosis is the most frequent stroke subtype in ischemic stroke patients in 
India with ICAD being more prevalent than ECAD. This has an important 
bearing on planning systems for acute stroke management which would 
necessitate the need for mechanical recanalization. Also, significantly 
more number of patients with ICAD were hypertensive, diabetic, current 
smokers, or had BMI>25, which has a bearing on planning preventive 
measures.
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Predicting unusual number of ischaemic strokes 
by weather time series

Lucia Babálová1, Ema Kantorova1, Marian Grendar2,  
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Background and aims: Results of published studies that analysed the 
association between stroke and weather are conflicting and modern pre-
dictive modelling in the assessment of this relationship is rarely used. We 
decided to assess the connection of extreme ischaemic stroke incidence 
with meteorological factors in the Slovak population together with the 
creation of predictive models of stroke extreme numbers.
Methods: Daily stroke occurrence and meteorological parameters from 
2015 to 2019 were studied. During the data preparation, we defined 
extremes (days with a large number of ischemic strokes - above the 90th 
percentile of past occurrences) and created binary time series of stroke 
occurrence. Cross-correlations were applied to evaluate the association 
between times series of stroke and meteorological factors. For the forma-
tion of consecutive one day-ahead prediction of extreme stroke numbers 
were used three methods: Logistic regression, Random Forest for time 
series, and Croston's method.
Results: Totally 52 036 cases of ischemic stroke were documented. 
Cross-correlations between extremely high stroke numbers and mete-
orological factors were negligible and insignificant. Logistic regression and 
Random Forest for time series (methods that use meteorological infor-
mation for the prediction) had no better results than Croston’s method 
forecasts. The accuracy of the predictions was poor.
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Background and aims: Cervical artery dissection (CeAD) is an impor-
tant cause of ischemic strokes in young adults. Risk factors and patho-
physiology of CeAD and recurrences are largely unknown. Recurrence is 
considered most common within the first few weeks. Long-term recur-
rence does occur and can be asymptomatic. The purpose of this study is 
to determine the long-term risk of recurrence and the rate of asympto-
matic recurrences in a patient cohort.
Methods: 128 CeAD patients were followed between 2014 and 2022, 84 
were included. Only patients with follow-up imaging were included. 
Median observation was 2.9 years, ranging from 0.7 to 7.8 years. 
Demographical data, symptoms upon admission and imaging reports were 
collected to determine recurrence rates and risk factors.
Results: 52.4% suffered ischemic stroke following the index CeAD. 4 
patients had dissection sequelae at index event. 5 patients had recurrence 
of CeAD in the observation period, none of which had dissections seque-
lae at index event. 3 recurrences happened after 6 months. 40% of recur-
rences after the index event were asymptomatic. 32 patients were 
readmitted at least once on suspicion of recurrence, where three recur-
rences were confirmed. By one year, 62.2% had persisting dissection 
sequelae. A family history of dissections and tortuous arteries on imaging 
were significantly associated with recurrence.
Conclusions: Recurrence of CeAD in our population were 10,7%, were 
often asymptomatic and mostly happened after 6 months. Recurrences 
were associated with a family history of dissections or tortuous arteries. 
Readmissions due to suspicion of recurrence were common, but rarely 
confirmed the diagnosis.
Disclosure of interest: No
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CTP-based estimated Ischemic Core:  
A Comparative Multicenter Study between  
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Shingo Kihira1, Puja Shahrouki1, Elham Tavakol1,  
Mark Mcarthur1, Joe Qiao1, Johanna Fifi2, Amish Doshi3,  
Achala Vagal4, Pooja Khatri5, Ashok Srinivasan6,  
Mersedeh Bahr-Hosseini7, Vivek Yedavalli8,  
Geoffrey Colby9, May Nour7, Reza Jahan1,  
Gary Duckwiler1, Corey Arnold1, Jeffrey Saver7,  
J Mocco2, David Liebeskind7, Kambiz Nael*1

1University of California, Los Angeles, Radiological Sciences, Los Angeles, 
United States, 2Icahn School of Medicine at Mount Sinai, Neurology and 
Neurosurgery, New York, United States, 3Icahn School of Medicine at Mount 
Sinai, Radiology, New York, United States, 4University of Cincinnati, 
Radiology, Cincinnati, United States, 5University of Cincinnati, Neurology, 
Cincinnati, United States, 6University of Michigan, Radiology, Ann Arbor, 
United States, 7University of California, Los Angeles, Neurology, Los Angeles, 
United States, 8Johns Hopkins University, Radiology, Baltimore, United 
States, 9University of California, Los Angeles, Neurosurgery, Los Angeles, 
United States

Background and aims: CTP is increasingly used to assess eligibility for 
endovascular therapy (EVT) in patients with large vessel occlusions (LVO). 
There remain variability and inconsistencies between software packages 
for estimation of ischemic core. We aimed to use heterogenous data 
from four stroke centers to perform a comparative analysis for CTP-
estimated ischemic core between RAPID (iSchemaView) and Olea (Olea 
Medical).
Methods: In this retrospective multicenter study, patients with anterior 
circulation LVO who underwent pretreatment CTP, successful EVT 
(defined TICI ⩾2b), and follow-up MRI included. Automated CTP analysis 
was performed using Olea platform [rCBF<25% and differential 

Results: 307 patients were included: urban White (157), Black (15) and 
Asian (22), and suburban White (105), Black (0) and Asian (4). Those of 
mixed or unknown ethnicity were excluded. Data was analysed against 
local 2021 Census data. There were higher percentages of Black and 
Asian populations in urban than suburban areas. More White patients 
received MT than Black and Asian in both urban (p=0.26) and suburban 
(p=0.13) areas after corrected to the population, although not signifi-
cantly. Demographics were comparable across ethnicities for age, recana-
lisation rates and stroke risk factors (except higher diabetes rate in Asian 
and Black). White patients had higher rates of good functional outcome 
(mRS 0-2, p=0.012) than Black and Asian, but no significant difference in 
mortality at 90-day.
Conclusions: Our study showed equality in accessing MT in urban and 
suburban areas across different ethnicities in our service. Higher stroke 
risk factors may be associated with poor functional outcome in Asian and 
Black patient.
Disclosure of interest: No
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Impact of diabetes and pre-diabetes on outcomes 
following first-ever stroke: A Bittersweet Risk?

Angelica Sharma*1, Aravinth Sivagnanaratnam1

1Northwick Park Hospital, London North West NHS Trust, Stroke Unit, 
London, United Kingdom

Background and aims: Type 2 diabetes (T2D) increases stroke risk by 
two-fold. Clinical profiles of patients presenting with and without T2D 
are less well-defined. We compared demographical and stroke-specific 
outcomes in individuals with first-ever stroke with (T2D)/pre-diabetes 
(pDM) only vs. without T2D/pDM.
Methods: Individuals presenting with first-ever stroke between January-
July 2022 were divided into T2D(n=50)/pDM(n=24) only (n=74) and 
those without T2D/pDM(n=308). Electronic medical records and Sentinel 
Stroke National Audit Programme data were retrospectively reviewed.
Results: Median(IQR) age(years) in DM/pDM vs. without DM/pDM was 
68.5(57-77) and 72.5(58–83) years, respectively (p=0.19). 64.9% were 
males in T2D/pDM vs. 53.6% in those without, p=0.08. Among those with 
DM/pDM, 69% were non-white ethnicity vs. 58.8% in those without 
(p=0.108). In those without T2D/pDM, 46.4% were hypertensive, 13.3% 
had atrial fibrillation and 2.6% had cardiac failure on admission. Median 
admission NIHSS was 5.5 in T2D/pDM vs. 5 in those without, p=0.08. 
Median pre-stroke modified Rankin score (mRS) was 1 in both groups, 
whereas discharge mRS was 3.5 in T2D/pDM vs. 3 in those 
without(p=0.08). Median(IQR) HbA1C(mmol/mol) was 58(50-78) and 
glucose was 7.7mmol/L in individuals with T2D on admission. Average 
length of admission was longer in T2D/pDM (16 days) vs. without T2D/
pDM (11 days), this did not reach significance (p=0.200). Mortality was 
significantly greater in individuals with T2D/pDM (16.2%) vs. those with-
out (6.2%) [p=0.004].
Conclusions: We demonstrate significantly higher mortality in first-ever 
stroke with T2D/pDM, despite adequate admission glycaemic control. 
Temporal trends may exist with discharge mRS and length of hospital stay 
which require further exploration.
Disclosure of interest: No
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Moving from CT-first to MRI-first paradigm 
in acute ischemic stroke: feasibility, effects on 
misdiagnosis, stroke etiology, and long-term 
outcome

Costanza Maria Rapillo*1,2, Vincent Dunet3, Silvia Pistocchi3, 
Alexander Salerno2, Vincent Darioli4, Bruno Bartolini5,  
Steven David Hajdu5, Patrik Michel2, Davide Strambo2

1Careggi, Stroke Unit, Firenze, Italy, 2Lausanne University Hospital, 
Department of Clinical Neuroscience, Lausanne, Switzerland, 3Lausanne 
University Hospital, Diagnostic Neuroradiological Unit, Lausanne, Switzerland, 
4Lausanne University Hospital, Emergency Department, Lausanne, 
Switzerland, 5Lausanne University Hospital, Interventional Neuroradiological 
Unit, Lausanne, Switzerland

Background and aims: The relative value of CT and MRI in acute 
ischemic stroke (AIS) is debated. In May 2018, we switched from MRI to 
CT as first line imaging for suspected AIS. Here, we aimed to retrospec-
tively assess the effects of this paradigm change on diagnosis and disability 
outcomes.
Methods: We compared all consecutive patients in the Acute STroke 
Registry and Analysis (ASTRAL) during the MRI-period (05/2018-08/2022) 
with an identical number of patients during the preceding CT-period, per-
forming univariate and multivariate analyses.
Results: The median age of the 2972 included consecutive AIS patients 
was 76 (IQR=65-84) years, and 1361 (46%) were female. In the MRI-
period, 80% underwent MRI as first acute imaging. The proportion of 
patients requiring a second acute imaging modality for diagnostic ± revas-
cularization reasons increased from 2.3% to 6.9% (puniv<0.01). The rates 
of initially missed AIS diagnosis was similar (3.8% vs 4.4%, padj=0.44). 
Thrombolysed stroke mimics decreased by half (8.6% vs 4.3%, padj<0.01). 
Rates of unidentified stroke mechanism at hospital discharge was higher 
in the MRI period: 22.8% vs 28.1% (padj<0.01). The length of hospitalisa-
tion decreased from 9 (IQR=6-14) to 7 (IQR=4-12) days (Padj< 0.01). 
Disability at 3 months was similar (common adjusted odds ratio for 
favourable Rankin shift 1.12 (95%CI=0.96-1.30); padj=0.138).
Conclusions: The paradigm shift from CT to MRI as first-line imaging for 
AIS in a comprehensive stroke centre seems feasible. MRI was associated 
with reduced thrombolysis of stroke mimics, but not with rates of missed 
AIS diagnosis, identification of stroke mechanism or long-term outcome.
Disclosure of interest: Yes

time-to-peak (dTTP)>5s] and RAPID (rCBF<30%). The CTP estimated 
core volumes were compared against the final infarct volume on post 
treatment MRI-DWI.
Results: A total of 153 patients included. The estimated ischemic core 
volume (mean ± SD) was 20 ± 19 mL on Olea and 10 ± 18 mL on 
RAPID, significantly different (p<0.01). Both software overestimated the 
ischemic core volume above 70 mL in 3 subjects (same patients) and each 
in one additional patient. The difference (mean ± SD) between CTP esti-
mated core and final infarct was 26 ± 99 mL for RAPID and 18 ± 98 mL 
for Olea (Figure). The correlation between final infarct volume and CTP 
estimated core was r=0.38, p<0.01 for RAPID and r=0.39, p<0.01 for 
Olea.
Conclusions: Substantial variation between Olea and RAPID CTP-
estimated core volumes exists, though rates of overcalling of large core 
were low, 2.4%, for both. Both showed comparable core volume correla-
tion to MRI infarct volume.
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Radiological features associated with bleeding 
post endovascular thrombectomy

Zi Yi Christopher Thong*1, Yee Peng Joshua Yeo1,  
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Background and aims: Endovascular thrombectomy is associated with 
high incidence of successful reperfusion and good functional outcomes in 
acute ischemic stroke, but haemorrhage remains a feared complication. 
We sought to determine pre-treatment radiological features which may 
pre-procedurally prognosticate the risk of haemorrhage and guide patient 
selection.
Methods: A retrospective study of consecutive acute stroke patients 
who underwent mechanical thrombectomy was performed studying vari-
ous radiological variables associated with bleeding in the literature. We 
included age, sex, IV tPA use, blood pressure and onset-to-puncture time 
in univariate and multivariate analysis.
Results: 261 patients were included in this study. We found higher 
NIHSS, aortic arch type, lower ASPECTS and increased clot length signifi-
cantly associated with higher bleeding risk on univariate analysis. On mul-
tivariate analysis, aortic arch type, lower ASPECTS and increased clot 
length were significantly associated with higher bleeding risk.
Conclusions: We found certain radiological features associated with 
haemorrhage post-procedure. The use of adjunctive IA thrombolytics 
post recanalization will need careful consideration.
Disclosure of interest: No

Univariate analysis Multivariate analysis

 No SICH SICH P-value Adjusted odds 
ratio(95% CI)

P-value

Age(mean,year) 65.87 65.66 0.932  
Female 139(90.3%) 15(9.7%) 1.00  
IV TPA given 192(88.9%) 24(11.1%) 0.118  
SBP 160 151 0.095  
Onset-to-puncture 
time(mean,mins)

287 274 0.727  

Top-to-bottom distance 
on CT(mean,cm)

0.693 0.694 0.979  

NIHSS(mean) 18.2 20.5 0.039 0.894-1.080 0.714
Aortic arch 
type(median)

2 2 0.010 0.168-0.920 0.031

Clot burden 
score(median)

7 6 0.590  

ASPECTS(median) 9 7 0.000 0.440-0.774 0.000
MCA hyperdense sign 169(87.6%) 24(12.4%) 0.053  
Clot length on non-
contrasted CT(mean)

1.37 1.77 0.014 1.139-4.310 0.019

TICI 2B/3 239(91.6%) 22(8.4%) 0.061  
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Background and aims: Non-contrast brain CT (NCCT) remains the 
routine imaging test for stroke patients to exclude intracranial hemor-
rhage, but the detection of early ischemia is low. We explored the clinical 
factors associated with the presence of acute ischemic signs (AI-signs) on 
NCCT among participants in the alteplase-dose arm of the ENCHANTED 
trial.
Methods: ENCHANTED assessed the effects of low- versus standard-
dose intravenous alteplase in acute ischemic stroke patients. All collected 
NCCT scans were assessed centrally by an imaging analysis team of 
trained individuals blind to clinical data using an electronic scoring system 
modified from the IST-3 trial. Logistic regression models were used to 
assess associations of clinical factors with AI-signs on baseline NCCT 
after covariables like time from stroke onset to NCCT scan adjustment.
Results: Among 2458 patients (mean±SD [range] age 67±13 [20-100] 
years, 38.3% female), there were 571 with AI-signs. Asians (adjusted odds 
ratio 1.41; 95% confidence interval 1.15, 1.72) and high NIHSS score 
(1.08; 1.07, 1.10) were independently associated with the presence of any 
AI-signs, hypoattenuation, or swelling. High NIHSS score (1.15; 1.11, 
1.19) and low baseline systolic blood pressure (0.99; 0.97, 1.00) were 
independently associated with large ischemic lesions. High NIHSS score 
(1.10; 1.08, 1.12), atrial fibrillation (1.62; 1.26, 2.07), no prior stroke (0.66; 
0.48, 0.99) and no diabetes mellitus (0.68; 0.47, 0.98) were independently 
associated with hyperattenuated arteries.
Conclusions: Specific clinical information related to the presence of 
AI-signs may help clinicians avoid overlooking early infarct change whilst 
reviewing the NCCT in their patients.
Disclosure of interest: No
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Variable penumbra but not core volume by 
occlusion site in large vessel occlusion
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Background and aims: Previous work reported consistent proportions 
of penumbra but variability in core volume in MCA occlusion. We sought 
to characterise core and penumbra volumes associated with different 
supratentorial occlusion sites within 24h of AIS onset.
Methods: We analysed imaging from patients <24h from onset in a pro-
spective observational study.
CTA were reviewed by two experienced assessors and occlusion sites 
were categorised as internal carotid artery (ICA)- L, ICA- T, proximal 
MCA M1, distal M1, M2 1 branch, M2>1 branch, M3, posterior cerebral 
artery (PCA), anterior cerebral artery (ACA), basilar, vertebral, superior 
cerebellar artery (SCA), or extracranial carotid. Supra-tentorial lesions 
were defined as ICA, ACA, MCA or PCA.
CTP was processed by RAPID (version 4.7 Ischemaview). Target mis-
match was defined as ischaemic core lesion<70ml, a ratio of volume of 
ischaemic lesion to ischaemic core (Tmax>6s over CBF<30%) of ⩾1.8 
and penumbra ⩾15ml.
Median and interquartile range of core and penumbra volumes were com-
pared across occlusion sites by Kruskal-Wallis test.
Results: We selected 89 patients with supra-tentorial LVO and evaluable 
imaging.
Table 2 details the occlusion sites with associated lesion volumes.
Penumbra, but not core volumes differed significantly by occlusion site 
(Kruskal-Wallis test, p=0.081 core, p<0.001 penumbra). 69 (76%) cases 
met target mismatch criteria.
Conclusions: The most frequent occlusion site was a single MCA M2 
branch. Penumbra volumes differed among different LVO sites, but not 
core volumes. Target mismatch was present in the majority of cases.
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ROLE OF COMPUTERIZED TOMOGRAPHY 
PERFUSION IN IDENTIFICATION OF 
CEREBRAL VENOUS THROMBOSIS IN 
HYPERACUTE PHASE
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Background and aims: Cerebral Venous Thrombosis (CVT) patients 
often present with stroke-like symptoms. Increasing number of patients 
undergo computerize tomography perfusion (CTP) acutely, including 
some CVT patients. We aim to describe the benefit of the addition of 
CTP to brain non-contrast CT (NCCT) and/or CT angiography (CTA). 
We estimated the sensitivity, specificity, predictive values and area under 
the curve (AUC) of the imaging modalities for CVT diagnosis.
Methods: Retrospective patients presenting at our centre from 2001 to 
2021 who underwent acute CTP and had a diagnosis of CVT. CVT 
patients were analyzed at a 1:3 ratio with patients presenting with stroke-
like symptoms who underwent CTP. Imaging was reviewed by a neurolo-
gist blinded to diagnosis but unblinded to clinical presentation. Receiver 
operating characteristic curve analysis was performed to estimate sensi-
tivity, specificity, and AUC for the detection of CVT.
Results: A total of 42 patients (7 CVT + 35 controls) were analyzed. 
The sensitivity of brain NCCT for CVT diagnosis was low (57.1%), with a 
high specificity (100%), positive and negative predictive values (100 and 
92.1% respectively). The discrimination for CVT assessing brain NCCT 
was moderate, AUC 0.79; 95% CI (0.59-0.98). After CTA review, the 
sensitivity increased to 85.7%, with a high specificity (100%) and positive 
and negative predictive values (100 % and 97.2% respectively). The AUC 
was good, 0.93; 95% CI (0.79-1). Review of CTP maps did not improve 
the sensitivity, specificity or AUC over brain NCCT+CTA.
Conclusions: CTP analysis in the hyperacute phase did not increase the 
detection of CVT.
Disclosure of interest: No
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(50.84), proximal M1 145.86 mL (49.51), terminal internal carotid artery 
199.79 mL (97.01 SD). The more proximal occlusion location was associ-
ated with a larger territory at risk (p = 0.001). Only in left-sided strokes, 
the NIHSS score was associated with the site of occlusion (p<0.001).
Conclusions: Our study describes the brain volume perfused by MCA 
segment, with greater values in more proximal occlusions. Knowing the 
reference values for each location can be clinically useful and interesting 
for future research.
Disclosure of interest: No
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Thresholds of ischaemia differ depending on 
recanalisation in patients presenting within 24 
hours of acute ischaemic stroke with large vessel 
occlusion
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Sam Neilson1, Mohamed Wazim Kaleel Izzath2, Keith Muir1

1University of Glasgow, School of Psychology and Neuroscience, Glasgow, 
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Background and aims: Perfusion thresholds for prediction of irrevers-
ible tissue damage have been based predominantly on data from throm-
bolysis populations and differ with more rapid and complete reperfusion. 
It is unclear whether thresholds vary by time from symptom onset.
Methods: We analysed patients imaged <24h after symptom onset in a 
prospective observational single-centre study.
Two experienced assessors categorised arterial occlusion sites. CTP was 
processed by RAPID (version 4.7 Ischemaview). Follow-up infarct volume 
(FIV) was calculated from manually outlined DWI lesions in MANGO 
(UTHSCSA version 4.0.1). Follow-up MRA was scored using the arterial 
occlusive lesion (AOL) score.
We compared the Spearman correlation coefficients for FIV with 1) initial 
hypoperfused volumes among those who did not recanalize (AOL=0-1), 
and 2) initial core volumes among those who recanalised (AOL⩾2).
Results: We selected 74 patients with LVO and evaluable imaging.
54 patients recanalised, 20 patients did not.
Table 2 compares the Spearman’s rank coefficients and figures 1 and 2 are 
scatter plots demonstrating correlation respectively, divided into time 
windows. In linear regression, core volume significantly predicted FIV 
(p=0.003) and time to CTP was non-significant (p=0.711) among patients 
who did not recanalize; among those who recanalized, FIV was associated 
with both core (p<0.001) and ischaemic lesion (p=0.018) volumes, and 
time to CTP was not significant (p=0.062).
Conclusions: Time from onset to imaging did not significantly modify 
the relationship between perfusion lesions and follow-up infarct volume. 
This is consistent with thresholds of tissue viability being similar across 
the time window.

Disclosure of interest: No
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BRAIN VOLUME DEPENDING ON MIDDLE 
CEREBRAL ARTERY SEGMENTS: A STUDY 
USING RAPID AUTOMATED SOFTWARE

Carmen Ramos*1, Miguel Ángel Olmos2, Juan Vega2,  
Santiago Trillo Senin1, Elisa de la Fuente Sanz1,  
Jose Luis Caniego3, Alvaro Ximénez-Carrillo1, Jose Vivancos1

1La Princesa University Hospital, Neurology, Madrid, Spain, 2La Princesa 
University Hospital, Neurointerventional Radiology, Madrid, Spain, 3La 
Princesa University Hospital, Neurointerventional Radiology, Madrid, Spain

Background and aims: A standardized benchmark value of the brain 
volume perfused by each middle cerebral artery (MCA) segment, and 
therefore at risk after an acute occlusion, is lacking. The aim of our study 
is to identify the brain volume corresponding to each MCA segment using 
RAPID automated CT perfusion software.
Methods: We performed a retrospective study of consecutive patients 
with anterior circulation acute ischemic stroke who underwent endovas-
cular treatment in our center from June 2020-February 2022. Patients 
were included if CT perfusion imaging processed by RAPID software 
were available. Brain volume vascularized from each occluded artery seg-
ment was identified as the volume of tissue with a Tmax value greater 
than 6 seconds.
Results: N = 129. Male sex 71 (55.04%). Median age 72.7 years [36 to 94]. 
Mean ischemic brain volume values according to the occlusion site were 
M3-4 65.33 mL (25.93SD), M2 83.96 mL (76.61SD), distal M1 129.48 mL 
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CAT volume for selection of patients eligible for 
thrombectomy in late-time window: validation on 
Italian population

Nicola Davide Loizzo*1, Angelo Cascio Rizzo2,  
Elio Clemente Agostoni2, Marco Petruzzellis3

1University of Bari Aldo Moro, Stroke Unit, Bari, Italy, 2ASST Grande Ospedale 
Metropolitano Niguarda, Neurology & Stroke Unit, Milan, Italy, 3Azienda 
Ospedaliero Universitaria Consorziale Policlinico, Stroke Unit, Bari, Italy

Background and aims: Desai et al. developed the Clinically 
Approximated hypoperfused Tissue (CAT) volume, to calculate the 
hypoperfused tissue volume using NIHSS score. The best specificity and 
sensibility to identify patients with anterior LVO eligible for late time win-
dow EVT, when compared with DEFUSE-2 criteria, was reached by the 
values of 15 for NIHSS score <10 and 6 for ⩾10. We tested CAT volume 
on Italian population using different automated CTP processing software, 
also trying to find out better fitting conversion factors.
Methods: We performed a retrospective analysis of 105 consecutive AIS 
patients presenting to 2 comprehensive stroke centers in Italy, that 
underwent to PCT post-processing using Syngo Volume Perfusion CT 
Neuro software. All the patients were included to test new conversion 
factors, meanwhile 28 to validate the original factors in our population.
Results: In Italian population, the original CAT volume factors were able 
to identify EVT-eligible patients with a sensitivity of 100% and specificity 
of 57% (PPV 88 %, and NPV 100%). The search of new factors confirmed 
the best statistic performances of these values, although the different 
software and population.
Conclusions: CAT volume could be a useful tool for late time window 
EVT patients selection also in Italian population, using different post-pro-
cessing software and particularly for spoke centers where advanced neu-
roimaging techniques are still not available.
Disclosure of interest: No
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Automated CT perfusion software in stroke 
mimics diagnosis
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Alvaro Ximénez-Carrillo1, Jose Vivancos1
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Background and aims: Stroke mimics (SM) can be diagnosed with per-
fusion CT(PCT). Its alterations have been studied using conventional 
software(C-Software), but not with automated ones.Our objective is to 
evaluate the usefulness of automated RAPID software(RAPID-PCT) for 
SM diagnosis,whichcould also quantify PCTmaps alterations.
Methods: Retrospective study of patients attended as stroke code at our 
center from August/2020 to December/2021 with SM diagnosis and PCT 
processed by both C-Software and RAPID-PCT.Clinical and diagnostic 
variables, C-Software alteration patterns, RAPID-PCT altered maps and 
magnitude of these alterations were collected.
Results: 133 SM (12.6%) were identified out of 1058 stroke codes.28 
cases did not have PCT processed by both softwares.N=105.Average age 
68.25 (SD 16.02).Women 64 (53.8 %).The most frequent diagnosis was 
epilepsy: 48 (45.7%).Thrombolytic treatment was applied in 3 cases (2.8%) 
and urgent antiepileptic treatment in 55 (51.9%).Altered PCT was diag-
nosed with C-software in 50 (47.2%) vs 77 (72.6%) with RAPID-PCT.
Alterations were diagnosed with both softwares in 48 (45.5%), only 
observed in C-software in 2 (1.9%) vs 29 (27.6%) in RAPID-PCT.RAPID-
PCT managed to define an alteration pattern in 41 (39%) vs 50 (47.6%) in 
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AUTOMATED HYPODENSITY DETECTION 
TOOL IMPROVES CLINICIAN SCORING
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Background and aims: Reliable detection of early ischaemic changes 
on non-contrast CT (NCCT) by even experienced clinicians is challeng-
ing. Automated NCCT lesion segmentation tools have been validated in 
ischaemic stroke. The aim is to determine whether the ability of the clini-
cian to detect acute hypodensity on a NCCT is improved with the use of 
automated hypodensity detection (AHD) on CT, compared with a refer-
ence standard (diffusion-weighted MRI/DWI).
Methods: Thirty-two clinicians participated in the study. Using the iTK 
snap program, clinicians traced the area of hypodensity visible on a single 
slice NCCT, before and after viewing the AHD output (segmented the 
hypodensity). Six scans were reviewed by each clinician, varying in size and 
hemisphere. The hypodensity volumes traced were analyzed in compari-
son with DWI using the DICE similarity coefficient. DICE scores were 
analyzed using Wilcoxon-signed rank test, and cluster quantile regression.
Results: Median DICE score for AHD tool was 0.628 (Q1 0.524, Q3 
0.649). Clinicians median DICE before AHD was 0.100 (Q1 0, Q3 0.611) 
increasing to 0.397 after viewing the AHD output (Q1 0, Q3 0.62) 
p<0.001. Trainees performed better (0.38 [CI: 0.27, 0.48]) in comparison 
to consultants (0.23 [CI: 0.15, 0.30]). The median DICE score increased 
more for small lesions, 0.331 (CI: 0.249-0.412, p=0.003) compared with 
large lesions, 0.029 (CI: -0.030-0.089, p=0.338).
Conclusions: The AHD tool substantially improved the DICE score of 
the clinicians. Notably, junior clinicians were more likely to take on board 
the AHD output and modify their assessment, and thus outperformed 
senior clinicians.
Disclosure of interest: No
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contributes to disruption of blood-brain barrier (BBB). Blood-brain barrier 
breakdown (BBBB) may exacerbates brain injury caused by ischemic 
stroke. Early imaging findings of BBBB represent the delayed enhancement 
of infarct area and leptomeninges. This study is aimed to determine the 
association of BBBB to hemorrhagic transformation of AIS.
Methods: 180 patients with hemorrhagic transformation of AIS were 
included, who all underwent MRI study for the evaulation of AIS. As early 
imaging findings of BBBB, the delayed enhancement was evaluated in the 
infarct area on black blood image using improved motion-sensitized driven-
equilibrium (BBI-iMSDE) sequence, and the leptomeninges on FLAIR image, 
10 minutes after gadolinium injection, which was not shown on gadolinium-
enhanced T1WI. The imaging findings of BBBB were analyzed with the hem-
orrhagic transformation of AIS. Sixty controls who had AIS without 
hemorrhagic transformation during the same period were included.
Results: The delayed enhancement of the infarct area on BBI-iMSDE 
sequence and/or the leptomeninges on FLAIR image, were significantly 
associated with the hemorrhagic transformation of AIS, comparing with 
AIS without hemorrhagic transformation. The delayed enhancement of 
both the infarct area and the leptomeninges, the infarct area, the lep-
tomeninges as order of higher rates were associated with hemorrhagic 
transformation of AIS.
Conclusions: BBBB including the delayed enhancement of leptomenin-
ges and infarct area in AIS patients is associated with the hemorrhagic 
transformation of AIS.
Disclosure of interest: No
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PREDICTION OF DEPENDENCY USING 
AUTOMATED-IMAGING SOFTWARE 
ANALYSIS OF BRAIN IMAGING IN STROKE: 
DATA FROM THE RAPID INTERVENTION 
WITH GLYCERYL TRINITRATE IN 
HYPERTENSIVE STROKE TRIAL-2 (RIGHT-2)

Lisa Woodhouse1, Joanna Wardlaw2, Lesley Cala3,  
Nikola Sprigg1, Philip Bath*1

1University of Nottingham, Stroke Trials Unit, Nottingham, United Kingdom, 
2University of Edinburgh, Centre for Clinical Brain Sciences, Edinburgh, United 
Kingdom, 3University of Western Australia, Faculty of Health and Medical 
Sciences, Perth, Australia

Background and aims: RIGHT-2 was an ambulance-based trial of glyc-
eryl trinitrate versus sham in patients with presumed stroke and systolic 
BP >120 mmHg. Routine neuroimaging was performed on admission to 
hospital to confirm diagnosis. We assessed if variables produced by the 
automated imaging software predicted 3-month dependency in patients 
with ultra-acute stroke (ischaemic – AIS or haemorrhage - ICH).
Methods: Scan variables produced by the software included ischaemic 
core size (eCore), hyperdense artery (eClot), frailty (eFrailty) and haema-
toma volume (eICH). Dependency at 90 days was assessed using the 
modified Rankin Scale (mRS). Ordinal logistic regression models were 
used to determine whether the scan variables predicted dependency and 
were adjusted for other covariates including age, sex, stroke severity 
(NIHSS), pre-morbid mRS and time from onset to scan. IS models also 
included covariates for thrombolysis and thrombectomy.
Results: 1,149 patients were enrolled between October 2015 and May 
2018. Of these, 848 (74%) patients had a baseline scan adjudicated by 
automated imaging software. At baseline: mean age 72 (SD 15); female 
49%; severity (NIHSS) 9.8 (7.5); final diagnosis IS 56% and ICH 14%. In AIS 
patients, day 90 dependency was significantly associated with eCore 
(p=0.0088) and eFrailty (p=0.035). For ICH patients, eICH alone was 
associated with day 90 dependency (p=0.0011).
Conclusions: Of the scan variables derived by the automated imaging 
software, two were associated with dependency in AIS patients and one 
in ICH patients.
Disclosure of interest: No

C-software.The most frequently altered maps and their quantification with 
RAPID-PCT were: Tmax>4s(average 81.3ml; SD 139), CBV<42%(average 
1.21ml; SD 5.6) and CBF<38%(average 0.91 ml; SD 5.98).
Conclusions: In our study, the use of RAPID-PCT allowed us to diag-
nose quantitative alterations in PCT maps in most SM,showing a superior 
diagnostic capacity than the C-software but with worse definition of 
alteration patterns.The significance of these quantitative alterations will 
be the target of future studies.
Disclosure of interest: No
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Quantifiable estimation of premorbid brain 
atrophy is associated with poorer functional 
outcome after endovascular thrombectomy for 
stroke: a multicentre study

Freda Werdiger*1,2, Andrew Bivard2,3, Anna Balabanski2,  
Mark Parsons4,5,6, Milanka Visser2,3

1Melbourne Brain Centre at The Royal Melbourne Hospital, Neurology, 
Parkville, Australia, 2University of Melbourne, Medicine, Dentistry and Health 
Sciences, Parkville, Australia, 3Melbourne Brain Centre at The Royal 
Melbourne Hospital, Department of Neurology, Parkville, Australia, 4UNSW 
Sydney, Southwestern Sydney Clinical School, Sydney, Australia, 5Ingham 
Institute for Applied Medical Research, -, Liverpool, Australia, 6Liverpool 
Hospital, Department of Neurology, Liverpool, Australia

Background and aims: Endovascular thrombectomy (EVT) provides 
ischemic stroke patients the greatest chance of excellent functional outcomes. 
However, there is considerable variability in post-thrombectomy outcomes. 
Premorbid ‘brain health’ measures can be quickly extracted by applying image 
analytics to routinely acquired neuroimaging. In this study, we use acute stroke 
imaging data to extract a quantitative estimation of brain atrophy and investi-
gate whether this is associated with outcomes following EVT.
Methods: Baseline non-contrast CT images from participants in the 
International Stroke Perfusion Registry. We defined atrophy as the ratio 
of cerebrospinal fluid (CSF) volume to brain volume; higher ratios indi-
cated more atrophy. CSF was calculated with 0-15 Hounsfield unit thresh-
olding. Excellent reperfusion immediately after EVT (Thrombolysis in 
Cerebral Infarction Score 2C/3) was required for inclusion. The primary 
outcome was 3-month modified Rankin scale (mRS). Functional inde-
pendence was defined as mRS=0-2. Correlation between atrophy and 0-6 
mRS (Spearman test) and comparison between dichotomised groups 
(Mann-Whitney test) was investigated.
Results: In total, 174 patients were included (female=52%, median 
age=70 years [IQR=60–80], mean baseline NIHSS=17 [IQR=12–21]) 15 
sites and 12 scanner types. Functional independence was achieved by 118 
patients. Greater atrophy was significantly associated with higher 
3-months mRS (r=0.16; p=0.035). Atrophy differed significantly (p=0.042) 
between patients with 3-month mRS=0–2 (mean=0.057; SD =0.047) and 
mRS=3–6 (mean=0.071; SD=0.057).
Conclusions: We demonstrated strong association between quantifiable 
atrophy and functional outcome across highly variable data. Measuring 
brain atrophy for predicting outcomes post-EVT warrants further investi-
gation, including predicting adverse events (infarct growth, haemorrhage).
Disclosure of interest: No
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Association of blood brain barrier breakdown on 
the hemorrhagic transformation of acute ischemic 
stroke

Dong Woo Park*1

1Hanyang University Guri Hospital, Radiology, Guri, South Korea

Background and aims: Hemorrhagic transformation of acute ischemic 
stroke (AIS) is potentially devastating complication. Ischemic stroke 
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Switzerland, 3University Hospital Zurich, Department of Neurology,  
Zurich, Switzerland

Background and aims: Acute large-vessel occlusion (LVO) stroke repre-
sents a subtype of ischemic stroke characterized by the proximal occlusion 
of a main cerebral vessel with a negative hemodynamic impact on distal 
brain tissue resulting in hypoperfusion, and (ir)reversible tissue ischemia. 
Blood oxygen level dependent cerebrovascular reactivity (BOLD-CVR) may 
aid in elucidating the hemodynamic effects after acute ischemic stroke.
Methods: From a prospective longitudinal observational cohort study, 
we included all the patients with acute ischemic LVO stroke of the  
anterior circulation that were successfully treated with mechanical 
thrombectomy (mTICI scale ⩾ 2b) and received BOLD-CVR examina-
tion. In our primary analysis, we described the occurrence of BOLD-
CVR associated steal phenomenon in the affected hemisphere. In a 
subgroup analysis, we studied the relationship between DWI infarct 
lesion size and steal phenomenon volume and we compared the mean 
values of perfusion parameters between tissue region exhibiting and not 
exhibiting steal phenomenon.
Results: Sixteen patients were included in our analysis and ten of them 
exhibited relevant steal phenomenon volume. A multivariable linear regres-
sion model showed a significant independent relationship between DWI 
infarct lesion size and ipsilateral BOLD-CVR associated steal phenomenon 
volume (adjusted R2 = 0.71, P value = 0.0054). No distinct perfusion pat-
terns were found in the brain tissue areas exhibiting steal phenomenon.
Conclusions: Patients with unilateral acute ischemic LVO stroke showed 
relevant BOLD-CVR associated steal phenomenon in the early phase 
after successful reperfusion. Steal phenomenon volume was associated 
with DWI infarct lesion size, however, no spatial correlation was found in 
this study cohort.

1958

CT perfusion to improve detection of intracranial 
vessel occlusion

Julie Lambert*1, Kristof Coursier1, Laura Michiels2, Philippe 
Demaerel1, Anke Wouters3, Robin Lemmens2, Jelle Demeestere2

1University Hospitals Leuven, Radiology, Leuven, Belgium, 2University 
Hospitals Leuven, Neurology, Leuven, Belgium, 3KU Leuven, Department of 
Neuroscience, Leuven, Belgium

Background and aims: Detection of intracranial vessel occlusions on 
CT angiography (CTA) images can be challenging. We studied the role of 
CT perfusion (CTP) summary maps in improving detection accuracy.
Methods: Three individual raters reviewed randomly distributed CTA 
scans with and without CTP summary maps of 335 consecutive acute 
ischemic stroke patients (with and without intracranial occlusions) to 
determine if there were large vessel occlusions (LVO; i.e. carotid, M1- or 
M2 segment middle cerebral artery [MCA]), MeVO and distal occlusions 
(i.e. M2 or distal MCA or anterior cerebral artery) or no occlusions. Gold 
standard was determined by a consensus between two experienced 
raters exposed to all baseline imaging. We calculated sensitivity, specificity 
and accuracy with and without CTP and compared the area under the 
curve (AUC) at a significance level of p<0.05.
Results: Of the 335 included patients, 227 had an LVO (68%), 102 had a 
MeVO or distal occlusion (30%) and there were 75 patients without 
occlusions (22%). LVO detection accuracy was numerically higher using 
CTP (AUC range = 0.93-0.97) compared to CTA only (AUC range = 
0.89-0.96; p-value for difference = 0.02 for rater 1, non-significant for the 
other raters). The improvement was greater for the detection of MeVO 
and distal occlusions (CTA only: AUC range = 0.75–0.88 vs. CTA with 
CTP: AUC range = 0.85–0.97; p< 0.01 for all raters).
Conclusions: Including CTP summary maps improves the accuracy for 
detection of MeVO and distal occlusions on CTA images in patients with 
acute ischemic stroke.

Disclosure of interest: No
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INVESTIGATING EARLY BLOOD OXYGEN 
LEVEL DEPENDENT CEREBROVASCULAR 
REACTIVITY (BOLD-CVR) ASSOCIATED STEAL 
PHENOMENON IN PATIENTS WITH ACUTE 
ISCHEMIC LARGE-VESSEL OCCLUSION (LVO) 
STROKE
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Neuroimaging Factors for Prediction of Malignant 
Brain Edema After Ischemic Stroke: A Systematic 
Review and Meta-Analysis

Xindi Song*1, Linrui Huang1, Xing Hua1, Yanan Wang1,  
Meng Liu1, Ming Liu1, Simiao Wu1

1Department of Neurology, West China Hospital, Sichuan University, 
Chengdu, China

Background and aims: Malignant brain edema (MBE) is a fatal compli-
cation after stroke with limited treatment and need timely prediction. We 
systematically updated neuroimaging predictors for MBE, focusing on 
imaging modality and assessing time.
Methods: We searched Medline and Embase from inception to 
December 2022 for studies assessing neuroimaging MBE predictors. 
Odds ratios (OR) and standardized mean differences (SMD) were pooled 
in random-effects modeling.
Results: We included 82 studies (7 domains of factors) with risk of bias 
mainly on comparability and potential publication bias. MBE was associ-
ated with larger infarct volume within 72h (n=2555; SMD4.72, 95% 
CI3.42-6.02), larger parenchymal hypoattenuation within 48h (n=770; 
OR11.46; 95%CI4.89-26.87), greater midline shift (median 19h, n=1658, 
SMD3.40, 95%CI1.42 to 5.38) and revascularization (median 8h, n=5702; 
OR0.42; 95%CI0.29–0.62). For novel neuroimaging factors, increased 
brain net water uptake(NWU) on multimodal CT within 24h (n=435, 
OR2.59, 95%CI1.64-3.54), reduced cerebrospinal fluid(CSF) volume 
within 6h on CT/MRI(n=168, SMD-1.37,95%CI-2.43 to -0.32), reduced 
CSF/intracranial volume(CSF/ICV) on CT within 12h(n=1642, SMD-0.98, 
95%CI-1.36 to -0.59), greater percentage of CSF reduction (ΔCSF%) from 
baseline within 24h on CT/MRI(n=997, SMD4.07, 95%CI1.51-6.64), 
higher optic nerve sheath diameter(ONSD) (n=204, SMD1.24, 
95%CI0.76-1.73) and ONSD/eyeball transverse diameter(ONSD/ETD) 
within 36h on CT/MRI(n=175,SMD 1.32, 95%CI0.63-2.01), and 24h-post-
intervention contrast enhancement(CA) on CT (n=559, OR 8.18, 95%CI 
3.69-18.12) were associated with increased risk of MBE.
Conclusions: MBE was associated with larger infarct volume, larger 
parenchymal hypoattenuation, greater midline shift and revascularization. 
Increased NWU, reduced CSF volume or CSF/ICV, greater ΔCSF%, 
higher ONSD or ONSD/ETD, and post-intervention CA were novel neu-
roimaging predictors.
Disclosure of interest: No
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POST-REPERFUSION INFARCT GROWTH  
AS A MARKER OF SECONDARY TISSUE 
INJURY – A LONGITUDINAL MRI STUDY 
IMMEDIATELY AFTER THROMBECTOMY

Felix Ng*1,1, Gagan Jyoti Sharma1, Prodipta Guha1,  
Vijay Venkatraman2, Chris Steward2, Nawaf Yassi1,3,  
Andrew Bivard1, Vincent Thijs4,5, Patricia Desmond2,  
Bruce Campbell1
1Melbourne Brain Centre at The Royal Melbourne Hospital, University of 
Melbourne, Parkville, Australia, 2University of Melbourne, Department of 
Radiology, Parkville, Australia, 3WEHI - Walter and Eliza Hall Institute of 
Medical Research, Watson/Yassi Lab, Parkville, Australia, 4Austin Hospital, 
Department of Neurology, Heidelberg, Australia, 5The Florey Institute of 
Neuroscience and Mental Health, Neuroscience, Heidelberg, Australia

Background and aims: The phenomenon of post-reperfusion infarct 
growth is not well understood. We aimed to characterise the radiological 
characteristics and significance of infarct growth within the first 72hours 
after successful thrombectomy.Disclosure of interest: No
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ratio of simulated bleed inserts were measured in the reconstructed 
volume.
Results: Contrast-to-variance ratio and uniformity were maximized with 
a source-arc radius of 450 mm and a 45° rotational indexing (figure 2). 
Simulated ICH with nominal density of 115 HU and 33.5 mm3 volume 
were detected in physical phantom scans (figure 3).
Conclusions: We demonstrate feasibility of a compact, lightweight mul-
tisource CT for mobile stroke assessment in rural areas. Further work in 
algorithm development, including scatter correction and validation, 
including human trials is planned. Once completed, the scanner could 
transform mobile stroke imaging in low-population-density areas, improv-
ing equity in stroke treatment.

Methods: In this prospective multicenter study (Post-Reperfusion 
pathophysiology in Acute Ischemic StrokE [PRAISE]), patients with suc-
cessful (eTICI2b-3) angiographic reperfusion for anterior circulation LVOs 
at two comprehensive stroke centres underwent two 3T MRIs immedi-
ately (Timepoint 1 [TP1]) and 24-72hours (Timepoint 2 [TP2]) post-
thrombectomy. After images co-registration, infarct growth was defined 
as new regions of restricted diffusion on DWI after TP1. Mean diffusion 
kurtosis (MK), a quantitative imaging marker of tissue microstructural 
disruption, of the infarct growth Region-Of-Interest was compared 
between TP1 and TP2.
Results: Among 67 patients (median age 72years-old [IQR 58-79], 
NIHSS 17 [IQR 11-20]), the median volume of infarct growth was 17.9ml 
(IQR 6.1-40.0), accounting for 52.1% of the final infarct volume at TP2 
(29.1ml [IQR 10.3-77.9]). Patients with lower eTICI grade had more 
Infarct growth (2bvs2c/3, 27.5 vs 11.3ml;p=0.024). Infarct growth was 
associated poor functional outcome (90-days mRS⩾3) after adjusting for 
final infarct volume at TP2, age, pre-morbid mRS and NIHSS (aOR 
1.12[95%CI 1.04-1.21,p=0.002]). MK of the infarct growth ROI was sig-
nificantly higher at TP2 compared to TP1 (1.03 vs 0.86,p<0.001), indicat-
ing progressive tissue injury despite reperfusion.
Conclusions: Post-reperfusion infarct growth correlates with progres-
sive tissue injury, accounts for half of the total infarct volume and is asso-
ciated with poor outcome. Further studies on the etiology and potential 
treatments for secondary ischemic injury is warranted.
Disclosure of interest: No
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MINIATURISED CARBON NANOTUBE CT 
SCANNING FOR PRE-HOSPITAL STROKE 
MANAGEMENT
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Anthony Skeats3, Francesca Langenberg4, Andrew Bivard4,  
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2Flinders University, Biomedical Engineering, Bedford Park, Australia, 3Micro-X, 
Engineering, Adelaide, Australia, 4The Australian Stroke Alliance, Research 
Team, Melbourne, Australia, 5The Australian Stroke Alliance, Board, 
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Melbourne, Australia, 1Johns Hopkins University, Biomedical Engineering, 
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Background and aims: Mobile Stroke Units (MSUs) improve acute 
stroke outcomes by bringing stroke teams equipped with neuroimaging, 
to patients, reducing time-to-treatment. Computed Tomography (CT) 
scanners used in most MSUs weigh ~500kg, necessitating dedicated cus-
tom vehicles, limiting feasibility in low-population-density areas where 
access to thrombolysis is often poor.
We are developing a miniaturized CT brain scanner to enable pre-hospital 
stroke assessment in standard ambulances and aircraft. The scanner, com-
prising 31 carbon-nanotube x-ray sources and a curved x-ray detector 
(figure 1), designed to detect intracerebral haemorrhage (ICH), will weigh 
under 100kg.
Methods: Scanner geometry, including source arc radius, sampling den-
sity, and rotational indexing, was optimised using Monte-Carlo simulations 
and validated on an x-ray test bench. Images were reconstructed using a 
Penalised-Weighted-Least-Squares (PWLS) algorithm with Huber penalty 
and modified weighting for compensation of lateral truncation. Non-
uniformity of the brain parenchyma attenuation and contrast-to-variance 

Figure 1. 

Figure 2. 
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THE BURDEN OF CEREBROVASCULAR 
LESIONS IN TRANSIENT ISCHEMIC ATTACK

Sundus Jama1, Larisa Morina1, Sherin A. El-Aina1, Birgitte Hede 
Ebbesen2,3, Boris Modrau*1,4
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2Aalborg University Hopsital, Department of Physiotherapy and Occupational 
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Background and aims: Transient ischemic attacks (TIA) define acute 
neurological deficits of vascular origin with complete remission of symp-
toms within 24 hours. In some definitions, this includes absence of acute 
infarction on imaging. Nevertheless, up to 1/3 of patients experience 
long-lasting impairments. It is hypothesized that these impairments might 
be related to the baseline burden of cerebrovascular lesions. Aim of this 
study was to characterize the extend of cerebrovascular lesions as this 
might be an indicator for non-favourable outcome with long lasting 
impairments.
Methods: Single-centre retrospective cohort study, Aalborg University 
Hospital: Three independent investigators reviewed the magnet reso-
nance imaging (MRI with diffusion weighted-, FLAIR-, T2- and T2*-
sequence) in patients with TIA from 2014-2020. The presence of acute 
infarction, periventricular and deep white matter lesions, microbleeds, 
superficial siderosis, and encephalomalacia was assessed.
Results: Out of 2424 MRI assessments, acute infarction was seen in 327 
(13,5%) patients. The prevalence and grade of periventricular and deep 
white matter lesions, the amount of microbleeds, and the presence of 
encephalomalacia was increasing with age. These changes were more fre-
quent in patients with acute infarction. Superficial siderosis was found in 
33 (1.4%) patients.
Conclusions: This retrospective analysis showed that the prevalence 
and grade of cerebrovascular lesions increased with age. These changes 
are present in the younger TIA age groups compared to a normal popula-
tion described in the literature. Also, changes are more frequent in 
patients with acute infarction. Further investigations are needed to assess 
whether these findings can be a predictor for non-favourable outcome 
after TIA.
Disclosure of interest: No
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The Optimal Timing of the CT-Angiogram 
Acquisition for Perfusion Imaging

Connor McDougall*1, Raneem Sheronick1, Britney Denroche1, 
Sanjana Sanzgiri1, Nils Forkert2, Philip Barber1
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Background and aims: Multi-phase CT angiograms (mCTA) can pro-
vide similar perfusion information to CT perfusion (CTP) for diagnosing 
and determining acute ischemic stroke (AIS) severity and perfusion char-
acteristics such as penumbra and core. This study evaluates the optimal 
mCTA phase timing for perfusion imaging by using the CTP to simulate 
three different time epochs of the mCTA.
Methods: Selected phases from the CTP are post-processed and 
Gaussian-filtered to produce perfusion base maps using the Simple 
Perfusion Reconstruction Algorithm (SPIRAL) method. The maps are 
inputs in a logistic regression model trained against gold standard segmen-
tations from GE-CTP T-MAX maps, thresholded at T-MAX = 9.9 s and 
T-MAX = 15.4 for penumbra and core, respectively.2 Using the SPIRAL 
method3, three types of logistic regression models were generated: 1) 
Simulating the current mCTA protocol timing from sampling 3 CTP 
phases, 2) systematically shifting the overall phase timing into the venous 
phase, and 3) including all 24-phases of the CTP to determine the upper 
limit of performance.
Results: The methodology was applied to 75 AIS patients with CTP 
acquired acutely. The current mCTA (AUCpenumbra = 0.848, AUCcore = 
0.706) performed similarly to optimal penumbra “Config A” (AUCpenumbra 
= 0.889, AUCcore = 0.685) and optimal core “Config B” (AUCpenumbra = 
0.854, AUCcore = 0.745), and were not significantly lower than the SPIRAL 
24-phase results (AUCpenumbra = 0.872, AUCcore = 0.759) (see Figure 1).
Conclusions: This work shows the current multi-phase CT angiogram 
acquisition already provides near-optimal timing for perfusion imaging, 
especially for identification of penumbra.

Figure 3. 
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Background and aims: We investigated clinical and multimodalityCT 
(MCT) on admission imaging and outcomes in patients with known onset 
stroke (KOS), wake-up stroke (WUS) and unknown onset stroke (UKS).
Methods: Patients were recruited prospectively between May 2021 and 
December 2022. All patients were evaluated within <24h of last seen 
well. Clinical characteristics, vascular risk factors (VRF), etiology and 
MCT evaluated by RAPID software were compared between groups. We 
excluded patients with transient ischemic attack, lacunar and posterior 
territory infarctions.
Results: We included 324 patients: 199 (61.4%) KOS, 68 (21.0%) WAS 
and 57 (17.6%) UKS. Mean age was 75.3 (12.6) years. 148 (45.8%) were 
female. Large vessel occlusion (LVO) was observed in 159 (49.1%) 
patients. 55 (17%) patients had mismatch pattern without LVO. Median 
CBF<30% and Tmax>6s were 0 (0-10) and 34.0 (0-101.5) mL respec-
tively. Median ASPECTS score was 10.0 (9.0-10.0). Cardioembolism (149 
patients [46.6]) was the most frequent etiology. There were no significant 
differences in the distribution of VRF, MCT, etiological subtypes and 
NIHSS. However, WUS patients were significantly older, had higher pro-
portion of previous cognitive impairment and higher premorbid mRS than 
other groups. UKS and WUS had significantly higher proportion of 
patients with ASPECTS<5 (10.6% and 10.9% versus 1.5% p-value 0.001). 
WAS had higher proportion of patients with CBF<30%>70cc than UKS 
(12.9% vs. 0% p=0.033).
Conclusions: There are only minor clinical differences between KOS and 
unknown onset groups. In addition, there were not significant differences 
in main MCT parameters.
Disclosure of interest: No
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DETECTION OF HYPOPERFUSION IN ACUTE 
STROKE ON NON-CONTRAST CT USING 
TEXTURE-BASED STATISTICAL MODELS
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Background and aims: Computed Tomography (CT) perfusion is 
important for selecting patients for Endovascular Therapy (EVT) but is 
not widely available. Non-Contrast CT (NCCT) provides faster imaging 
technique, lower cost, and broad accessibility. In the study, we aim to 
identify CTP-defined hypoperfusion on NCCT using texture analysis 
approach.
Methods: Acute stroke patients with large/medium vessel occlusions 
underwent NCCT and CTP imaging. Twenty-four texture-based spatial 
filters (Laplacian of Gaussian, Sobel, Rank, Gradient Magnitude, and fun-
damental statistical measurements) from the python library SciPy were 
applied to the NCCT. Linear discriminant analysis was used to rank the 
texture maps. The highest ranked 5 texture maps were used as inputs into 
a logistic regression model trained using Time-to-max (T-Max) < 6s as 
the gold standard for the stroke lesion.
Results: The Receiver Operating Characteristics (ROC) analysis of the 
training set of 78 patients (median age = 67, median NIHSS = 11, 27 
patients with large vessel occlusion and 29 patients with medium vessel 
occlusion) produced an Area Under the Curve (AUC) of 0.72. Maps gen-
erated from the model are shown in Figure 1.
Conclusions: Initial results indicate that regions of hypoperfusion fol-
lowing acute ischaemic stroke can be detected using texture analysis fil-
ters applied to NCCT. Further optimization will focus on adding advanced 
textural feature types and including additional performance metrics.
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LEPTOMENINGEAL COLLATERAL STATUS 
BY SIGNAL VARIANCE IN PERFUSION 
MRI - IMPACT ON ELIGIBILITY FOR 
ENDOVASCULAR THROMBECTOMY AND 
EARLY FUNCTIONAL OUTCOME
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Frankfurt, Neuroradiology, Frankfurt, Germany

Background and aims: Collaterals are the main determinants of the 
severity of cerebral ischemia and control the pace of the ischemic tissue 
damage in acute ischemic stroke. Assessment of collateral status remains 
a major challenge in stroke imaging. We evaluated a signal variance-based 
collateral vessel index in perfusion-weighted imaging (CVIPWI) in terms of 
its association with stroke severity and its impact on early functional out-
come after endovascular thrombectomy (EVT) in patients with large-
vessel occlusion (LVO).
Methods: T2*-weighted time series from dynamic susceptibility contrast 
(DSC) perfusion imaging were processed to calculate the CVIPWI. Ischemic 
cores were segmented automatically on apparent diffusion coefficient 
(ADC) maps. Relationship between collateral status and stroke severity 
as well as the association between the CVIPWI and functional outcome in 
patients undergoing EVT were analyzed.
Results: 156 patients with LVO were included in the final analysis. Higher 
CVIPWI and thus better collateral supply was associated with lower base-
line NIHSS and smaller baseline infarct volumes (p=0.022 and p=0.002). In 
EVT patients, (n=105), CVIPWI was an independent predictor of favorable 
outcome (modified Rankin Scale score 0-2) at discharge in multivariate 
analysis (p=0.031). In EVT patients with successful reperfusion (n=79), 
good collateral status was associated with a higher rate of early neuro-
logical improvement (p=0.026) and better functional outcome at dis-
charge (p=0.04) in shift analysis.
Conclusions: Signal variance-based CVIPWI represents a semi- 
quantitative and objective, thus observer-independent parameter for 
direct assessment of collateral status with clinical relevance. Its use may 
inform clinical decision-making and may be of interest for clinical stroke 
trials.
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Clinical and multimodality CT imaging 
characteristics among known and unknown stroke 
onset patients. Data from the OMIC IS BRAIN 
project
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•  60% undertake CT and CTA at same initial sitting.
•  50% routinely use AI for all patients having a CT or CTA
•   15% report day time Mon-Friday access to first line MRI for minor 

stroke or diagnostic uncertainty.

Conclusions: Since the publication of the NOSIP: most stroke units in 
England now have access to AI with all units planned to have access by 
Dec 2023. Significant improvement in access to CT, CTA and CTP and 
first line MRI is reported.
A nationally adopted care pathway for imaging is associated with improve-
ments in access to imaging and is likely to translate to improved patient 
outcomes and financial savings.

Disclosure of interest: No

IMAGING – NON ACUTE INCLUDING 
NEUROSONOLOGY
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Serial Hemodynamics of Cervical Carotid 
Artery Dissections using Quantitative Magnetic 
Resonance Angiography

Ahmad A. Ballout*1, Brendan Huang1, Seok Yoon Oh1,  
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Richard B. Libman1

1Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, 
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Delivery of a National Optimal Stroke Imaging 
Pathway (NOSIP), including the use of Artificial 
Intelligence (AI) as a CT decision support tool, in 
England

David Hargroves*1, Darrien Bold1, Deborah Lowe1

1NHS England, Clinical Policy Unit, London, United Kingdom

Background and aims: Mechanical thrombectomy (MT) rates in 
England were consistently below 2% (Dec 2021) with limited access to 
CTA, door in door out times of 2hrs 22 mins and inefficiency in access to 
first line MRI (2%). In 2019, 5% of units were using AI, 12% of patients 
received both CT and MRI within first 24 hrs of admission.
In 2021 the NOSIP was published including use of CT AI, aiming to 
improve volume and speed of access to recanalisation therapy, reducing 
inefficiencies and inpatient bed occupancy.
We undertook an assessment of adherence to the NOSIP in 2022.
Methods: Each of the 107 acutely admitting stroke centres in England 
completed a self-assessment of adherence to the various elements of the 
NOSIP.
Results: 

•   80% of stroke units now report use of AI, the remaining expect to 
<6/12.
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Visualising and quantitatively measuring  
brain fluid pathways, including meningeal 
lymphatics, in humans using widely available  
MRI techniques

Stefan Sennfält*1, Junfang Zhang2, Yajun Cheng3,  
Michael Stringer4, Michael Thrippleton4,  
Carmen Arteaga Reyes4, Joanna Wardlaw4

1Karolinska Institutet, Department of Clinical Neuroscience, Stockholm, 
Sweden, 2Shanghai Jiao Tong University School of Medicine, Department of 
Neurology, Shanghai, China, 3Sichuan University, Department of Neurology, 
Chengdu, China, 4University of Edinburgh, Centre for Clinical Brain Sciences, 
Edinburgh, United Kingdom

Background and aims: Brain fluid management remains poorly 
understood with central issues unresolved. In this pilot study, we first 
review the literature regarding points of controversy, then investigate 
methods to use conventional MRI techniques to assess brain fluid out-
flow pathways and explore potential associations with small vessel dis-
ease (SVD).
Methods: We used MRI data from 19 subjects participating in the Mild 
Stroke Study 3, specifically FLAIR imaging before and 20-30 minutes after 
the intravenous administration of Gadolinium (Gd)-based contrast. The 
signal intensity (SI) was assessed quantitatively by placing regions of inter-
est, and qualitatively by a visual scoring system, along dorsal and basal fluid 
outflow routes.
Results: The SI increased substantially along the anterior, middle, and 
posterior SSS (82%, 104%, and 119%, respectively), at basal areas (cribri-
form plate, 67%; jugular foramina, 72%), and in narrow spaces surrounding 
the superficial cortical superficial veins (96%) separate from the sur-
rounding cerebrospinal fluid spaces (all p<0.001). The SI increase was 
associated with more intraparenchymal perivascular spaces (std. Beta 
0.71, p=0.014).
Conclusions: Our findings suggests that interstitial fluid drains from 
brain parenchyma to meningeal lymphatic vessels along the SSS, possibly 
via superficial cortical perivenous spaces, kept separate from the CSF 
spaces. Also, these seem to be associated with parenchymal PVS.
Disclosure of interest: No
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DUPLEX ULTRASOUND DIAGNOSIS OF 
CAROTID NEAR OCCLUSION

Corinne Inauen*1, Isabelle Barnaure2, Winston Schegg1, 
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Susanne Wegener1
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Background and aims: Carotid near-occlusion (CNO) diagnosis relies 
on MR/CT or digital subtraction angiography (DSA – gold standard). 
Duplex ultrasound (DU) based diagnosis remains challenging due to lack 
of diagnostic criteria. We assess the utility of DU for distinguishing high-
grade stenosis (HGS), CNO without (CNOwoFC), and with full collapse 
(CNOwFC).
Methods: Patients diagnosed with >80% NASCET stenosis between 
01.2012-02.2021 who received a MR/CT/DSA within 3 months were 
included. An experienced neuroradiologist blinded to outcome and DU 

Background and aims: Cervical carotid dissections often resolve with 
time. We used quantitative magnetic resonance angiography (QMRA) to 
quantify the hemodynamic changes associated with cervical carotid 
dissections.
Methods: We retrospectively reviewed patients that underwent initial 
and follow-up QMRA for acute cervical carotid dissection between 2009 
and 2021. QMRA single-vessel flow was assessed in the ipsilateral inter-
nal, middle, anterior, and posterior cerebral arteries, and the basilar 
artery. Patients without QMRA within two months or who underwent 
angioplasty and stenting were excluded.
Results: Of the 32 screened patients, seven met study inclusion. The 
mean +/- SD age of the cohort was 64.8 +/- 28.0 years, all men. The 
median (IQR) time between dissection discovery and initial QMRA 
was 23.5 (1 – 41) days and between initial QMRA and serial QMRA 
was 163 (81 - 200) days. Ipsilateral ICA and ACA A1 flow improved in 
all seven patients with a median improvement of 71 and 17 (mL/min), 
respectively, and two of three patients that initially had retrograde 
cross collateral flow reverted to anterograde flow. Ipsilateral PCA and 
basilar flow decreased in all but one patient reflecting reduced com-
pensatory stress on the posterior circulation. All patients remained 
stroke-free.
Conclusions: Increased ipsilateral ICA flow, reversal of retrograde A1 
cross collateral flow, and a decrease in vertebrobasilar flow are reflective 
of hemodynamic recovery and occurred in nearly all patients in this small 
cohort. Hemodynamic improvement supports the high rates of spontane-
ous resolution of cervical carotid dissections and supports the use of 
QMRA in hemodynamic assessment.
Disclosure of interest: No
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“Brush Sign” is associated with Myelin Damage  
in Watershed Regions in Patients with  
Moyamoya Angiopathy

Elena Filimonova*1,2, Konstantin Ovsiannikov1,3, Jamil Rzaev1,2,3

1Novosibirsk Neurosurgery Center, Radiology, Novosibirsk, Russian 
Federation, 2Novosibirsk State Medical University, Neurosurgery, 
Novosibirsk, Russian Federation, 3Novosibirsk State University, 
Neuroscience, Novosibirsk, Russian Federation

Background and aims: It has been shown recently using T1w/T2w 
mapping technique that myelin damage exists in watershed regions 
patients with moyamoya angiopathy (MMA). We hypothesized that myelin 
disintegration could be associated with the prominence of another neu-
roimaging markers of chronic brain ischemia (such as “ivy sign” and “brush 
sign”).
Methods: Fourteen adult patients with MMA (21 affected hemispheres) 
were evaluated using the T1w/T2w mapping. The T1w/T2w signal inten-
sity ratio, which reflects the white matter integrity, was calculated in 
watershed regions (centrum semiovale and middle frontal gyrus). The 
correlation between this parameter, “ivy sign” and “brush sign” promi-
nence was evaluated.
Results: Strong negative correlations between the prominence of “brush 
sign” and the T1w/T2w ratio values from the centrum semiovale and mid-
dle frontal white matter were found (R = -0.63-0.71, p < 0.01). There 
were no correlations between the prominence of “ivy sign” and the T1w/
T2w ratio values in watershed regions (p > 0.1).
Conclusions: We revealed that “brush sign” is strongly associated with 
myelin damage in watershed regions in patients with MMA. It could be 
explained by chronic ischemia due to venous congestion in deep medul-
lary veins territory. Further studies with more sample sizes are needed to 
prove our results.
Disclosure of interest: No
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Association between CTA features and prognosis 
of patients with dizziness

Xing Hua*1, XI Cheng2, Yanan Wang1, Meng Liu1, Linrui Huang1, 
Simiao Wu1

1West China Hospital, Sichuan University, Department of Neurology, 
Chengdu, China, 2Sichuan University, West China School of Medicine, 
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Background and aims: To assess the association between head and 
neck computed tomography angiography (CTA) features and prognosis of 
patients with dizziness.
Methods: We prospectively included patients chiefly complaining dizzi-
ness and underwent head and neck CTA in the emergency department of 
West China Hospital, Sichuan University, from January 1st 2022 to May 
31st 2022. Head and neck CTA features included atherosclerosis, sten-
oses, plaque, intramural calcification, arterial aneurysm, thin arteries, and 
CT features included parenchymal hypodensity, hyperdensity, brain atro-
phy, and white matter demyelination. Chronic dizziness was defined as 
persistent dizziness constantly or periodically over 3 months by this 
onset. The primary outcome was recurrent dizziness within 3 months 
after this onset. Secondary outcome was acute stroke (ischemic or haem-
orrhagic) within 3 months after this onset.
Results: Of 206 patients included (mean age: 59 years; 60.2% females), 
76 (36.9%) had recurrent dizziness and 7 (3.4%) reported acute stroke (6 
ischaemic, 1 haemorrhagic) within 3 months. In multivariate logistic 
regression analysis, chronic dizziness (OR 4.04, 95% CI 1.68-9.68, P = 
0.002) and hypodensity (OR 2.18, 95% CI 1.03-4.63, P = 0.042) were 
associated with an increased risk of recurrent dizziness; hypodensity was 
significantly associated with an increased risk of acute stroke (OR 35.17, 
95% CI 4.08-302.95, P = 0.001). No significant association was found 
between atherosclerosis, stenoses, plaque, intramural calcification, arte-
rial aneurysm, or thin arteries and outcomes.
Conclusions: Hypodensity was associated with an increased risk of 
recurrent dizziness and acute stroke. Patients with chronic dizziness were 
more likely to get recurrent dizziness.

data confirmed the diagnosis (HGS vs. CNOwoFC vs. CNOwFC) on MR/
CT or DSA. DU values and suspected diagnosis (HGS vs. CNO) were 
extracted from clinical charts. Different US parameters were correlated 
to the imaging-based diagnosis.
Results: Out of 91 screened patients, we included 21 HGS, 34 
CNOwoFC and 23 CNOwFC. DU based diagnosis of CNO vs. HGS was 
only concordant with neuroradiology in 54%. CNOwoFC was commonly 
misdiagnosed as HGS (85.3%) based on DU alone. Analogous, DU veloci-
ties did not aid CNOwoFC/HGS distinction. Thus, we evaluated possibil-
ity of differentiation between HGS/CNOwoFC and CNOwFC by ROC. 
Stenotic as well as post-stenotic peak-systolic velocities (PSV), end-dias-
tolic velocities (EDV), and different indices distinguished either group 
with (AUC 0.64-0.74). Optimal cutoffs for differentiation included 190.5 
cm/s (stenotic PSV), 14.5 cm/s (stenotic EDV), 33.5 cm/s (post-stenotic 
PSV).
Conclusions: CNOwFC is associated with a worse prognosis compared 
to HGS/CNOwoFC. DU provides essential information for this distinc-
tion and thus can be used for non-invasive/widely available screening. 
Future research should aim at including further qualitative criteria to 
improve diagnostic accuracy of DU.
Disclosure of interest: No
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POINT OF CARE ULTRASOUND IN A 
SPECIALIZED OUTPATIENT CLINIC FOR 
TRANSIENT ISCHEMIC ATTACK

Laura Amaya Pascasio*1, Antonio Arjona1,  
María Victoria Mejías Olmedo1, Javier Fernández Sánchez1, 
Manuel Payán Ortiz1, Patricia Martínez Sánchez1

1Almería, Neurology Department, Almería, Spain

Background and aims: To address the need of a multimodal approach 
to transient ischemic attack (TIA) in specialized outpatient clinics, a spe-
cific Point of care ultrasound (POCUS), able to provide real-time informa-
tion to aid clinical decision making, was implemented in a TIA-clinic of a 
comprehensive stroke center. The objective is to present the ultrasonog-
raphy protocol and the main findings during the first six months after its 
implementation.
Methods: Patients evaluated in a TIA-clinic during 6 months after the 
POCUS implementation (October 2021-March 2022). The TIA-POCUS 
includes evaluation of supra-aortic trunks, intracranial arteries, focused 
cardiac ultrasound (FoCUS) and, in some cases, evaluation of temporal 
arteries. FoCUS has been implemented as a screening tool for the identi-
fication of left ventricular dysfunction, significant valvulopathies, intracar-
diac masses and left atrial enlargement (LAE), a risk factor for atrial 
fibrillation.
Results: Overall, 91 patients were evaluated, median (IQR) age 67 (55-
77) and ABCD2 score 3 (2-5), with a 59.3% of male patients. TIA-POCUS 
identified two carotid occlusion and 9 cases of carotid stenosis >50%. In 
5 cases, vertebral stenosis/occlusion was found and in 8, intracranial sig-
nificant stenosis was diagnosed. FoCUS showed 2 patients with suspected 
significant left ventricular dysfunction and 2 possible severe aortic steno-
sis. 20 patients met criteria of LAE and benefited from prolonged cardiac 
monitoring.
Conclusions: Specific and standardized TIA-POCUS, including evalua-
tion of supra-aortic, intracranial arteries and FoCUS, can provide patho-
physiological and hemodynamic information helping clinical decisions in 
specialized outpatient TIA-clinics. It should be applied for the specific 
indications and performed by trained clinicians.
Disclosure of interest: No Disclosure of interest: No
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Antinuclear and anticytoplasmic antibody profile was assessed in all the 
cases. Biopsy results were included wherever feasible. Clinical data and 
demographic profile was tabulated. MRI findings with CT Angiography and 
DSA were analyzed wherever available.
Results: In our study group, the CNS vasculitis was grouped in primary 
CNS vasculitis, vasculitis secondary to inflammatory conditions and infec-
tious vasculitis. Among primary CNS vasculitis, the imaging pattern we 
found was vessel wall enhancement, beaded pattern of vessels with nar-
rowing, secondary Moya Moya pattern, in the background of vasculitic 
infarcts in watershed territories and microbleeds. Among the vasculitis 
associated with systemic inflammatory disorders, various patterns were 
noted including granulomatous nodules, pachymeningitis, optic neuritis, 
secondary demyelination in the background of microbleeds and basal gan-
glia infarcts. Tubercular vasculitis involved vessel wall enhancement with 
vasculitis, streptococcal infection caused internal watershed territory 
infarcts with microbleeds.
Conclusions: Pattern recognition and correlation of imaging findings 
with clinical presentation and laboratory results helps in establishing the 
diagnosis of CNS vasculitis.
Disclosure of interest: No
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MRI CHARACTERISTICS AND PREDICTORS 
OF ISCHAEMIC CAVITY DEVELOPMENT IN 
ISCHAEMIC STROKE PATIENTS
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Medicine, Charles University, Department of Pathophysiology, Prague, Czech 
Republic, 3Czech Technical University in Prague, Faculty of Electrical 
Engineering, Prague, Czech Republic, 4Czech Academy of Sciences, Institute of 
Physiology, Prague, Czech Republic

Background and aims: In patients after stroke, part of the infarcted 
tissue can develop into an ischaemic cavity in course of time. The aim of 
the study is to identify the MRI characteristics of subacute ischaemic 
lesion that predict the ischemic cavity development.
Methods: Prospective monocentric study on patients with supratento-
rial acute ischaemic lesion with a negative history of previous stroke. MRI 
imaging with gadolinium contrast agent was performed 7-12 days and one 
year after stroke. Ischeamic lesion (region with signal alteration either on 
FLAIR or on DWI) and ischemic cavity (region with hypo-intense FLAIR 
and T1w signal) were manually delinated by skilled radiologist and subse-
quently analyzed by an automatic algorithm.
Results: The data of 103 patients were analyzed (63% men, median age 
68 years, median NIHSS 5, 34% received intravenous thrombolysis, in 15% 
mechanical thrombectomy was done). Median volume of ischaemic lesion 
in subacute phase was 9.8ml (IQR 25.4ml). In 79 patients (77%), ischaemic 
cavity was detected on follow-up MRI, with median volume 0.6ml (IQR 
3.1ml). Volume of subacute ischaemic lesion correlated with volume of 
ischeamic cavity (Pearson coefficient 0.56, p<0.001) on follow-up MRI. 
Median signal intensities on T1w, T2w, FLAIR, ADC, DWI, and SWI on 
subacute MRI were significantly higher in the region of the ischaemic 
lesion that develops into an ischaemic cavity on follow-up MRI in compari-
son with the rest of the subacute lesion.
Conclusions: The volume and intensity of subacute ischeamic lesion on 
MRI can be used as predictors of ischaemic cavity development.
Disclosure of interest: No
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Cerebral haemodynamic effects of early 
blood pressure lowering after TIA and non-
disabling stroke in groups potentially at risk of 
hypoperfusion
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Background and aims: Effects of early blood pressure (BP) lowering on 
cerebral haemodynamics after transient ischaemic attack (TIA) and non-
disabling stroke are uncertain, particularly in groups potentially at risk of 
hypoperfusion, such as patients aged⩾80 years or with carotid stenosis. 
We measured changes in transcranial Doppler (TCD) indices in these 
subgroups undergoing BP-lowering early after TIA/non-disabling stroke.
Methods: Among patients attending a rapid-access clinic with TIA/non-
disabling stroke, those with BP⩾140/90 underwent early BP-lowering if 
without bilateral severe carotid/middle cerebral artery (MCA) stenosis/
occlusion. BP, End-tidal CO2 and MCA TCD velocities were measured at 
baseline and at one-month and compared between patients with ⩾50% 
extra-cranial carotid stenosis vs without, and in patients aged ⩾80 years 
vs younger in those without stenosis.
Results: Of 739 patients, 42 with ⩾50% carotid stenosis did not undergo 
endarterectomy/stenting. In this group, mean/SD systolic blood pressure 
(SBP) was reduced from baseline to one-month by 6.90/18.10 mmHg 
(p=0.01) without reduction in end-diastolic velocity (EDV; mean/sd 
change=+0.44/6.13 vs +0.77/7.26 cm/s in patients without stenosis, 
pdiff=0.34). Among 117 patients without carotid stenosis aged ⩾80 years, 
reduction in mean/sd SBP of 13.7/25.0 mmHg coincided with an increase 
in EDV of 1.09/5.20 cm/s. Changes in SBP and EDV were similar to those 
in 580 younger patients (both pdiff>0.35).
Conclusions: Early BP-lowering after TIA/non-disabling stroke did not 
reduce TCD velocities, irrespective of age or presence of moderate/
severe carotid stenosis, suggesting that starting antihypertensive treat-
ment at first assessment will not usually lead to hypoperfusion.
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IMAGING SPECTRUM IN CNS VASCULITIS: 
PATTERN RECOGNITION AND CLINICAL 
CORRELATION
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Background and aims: CNS vasculitis presents with varied clinical and 
radiological manifestations. Pattern based approach with exclusion of 
other causes helps in arriving at a diagnosis. In our institute, which is 
tertiary care center, we assessed 250 cases of CNS vasculitis with review 
of imaging finings and clinical data, with emphasis on assessment of spe-
cific patterns.
Methods: In this study, we retrospectively reviewed the vasculitis cases 
for a period of 3 years between Jan 1st 2019 to Dec 31st 2022. All the 
patients underwent MRI imaging with contrast study and MRA. 
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infarcts can predict the presence of middle cerebral artery (MCA) plaques 
and distinguish the different etiological mechanisms of SSI patients.
Methods: We prospectively included patients with SSI in the LSA terri-
tory. The MCA plaques, infarct features, including the number of infarct 
slices, lowest infarct layer index (LILI), volume, maximum area and diam-
eter, and LSA morphological characteristics, including the number of 
stems and branches, length, distance, and tortuosity were evaluated.
Results: A total of 105 patients were enrolled. Both the average length 
and average distance of LSAs were negatively correlated with the maxi-
mum infarct area (P=0.048, P=0.028, respectively) and maximum infarct 
diameter (P=0.016, P=0.010, respectively) on axial examination and were 
positively correlated with LILI (P=0.020, P=0.003, respectively). The num-
ber of LSA branches was associated with the number of infarct slices 
(P=0.04) and LILI (P=0.043). Moreover, we found that when the LILI =1 
or 2 and the number of infarct slices ⩾3, the SSI patients were more likely 
to have MCA plaques (P=0.045).
Conclusions: SSI patients with a LILI =1 or 2 and infarct slices of ⩾3 
were more likely to have MCA plaques. Our findings provided a simple 
method to distinguish the different underlying mechanisms of SSIs for 
clinicians.
Disclosure of interest: No
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NON-STENOSING INTRACRANIAL 
ATHEROSCLEROTIC LESIONS IN EMBOLIC 
STROKE OF UNDETERMINED SOURCE: A 
VESSEL WALL MRI STUDY
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Background and aims: Despite standard diagnostic approach, 30% of 
ischemic strokes remain cryptogenic, and 50% of them can be classified as 
embolic stroke of undetermined source (ESUS). Artery-to-artery embo-
lization from non-stenosing complicated atherosclerotic intracranial 
plaques has been suggest as a potential aetiology of ESUS, often unde-
tected by conventional imaging. Vessel wall MRI (VWMRI) can identify 
high-risk atherosclerotic plaques and other culprit arterial lesions. 
However, prospective studies of VWMRI in ESUS patients are lacking. The 
aim of our study was to define the proportion of ESUS caused by intrac-
ranial arteries lesions undetected by luminal-based imaging, clarifying the 
role of VWMRI in ESUS.
Methods: We prospectively evaluated all consecutive patients with acute 
ischemic stroke admitted to IRCCS Mondino Stroke Unit from July 2022. 
All patients underwent standard diagnostic workup including CT angiog-
raphy of intracranial and epiaortic vessels, transthoracic echocardiogram, 
and 72h ECG monitoring. Patients with multi-territory strokes were 
excluded. All patients respecting ESUS criteria without contraindication 
to MRI were included in the study and underwent VWMRI with gadolin-
ium contrast agent administration within 1 month.
Results: The first 20 patients have been enrolled in the study. VWMRI 
revealed culprit intracranial vessels lesions in the involved vascular terri-
tory in 40% (n=8) of patients. Particularly, 7 patients had non-stenotic 
complicated atherosclerotic plaques with contrast enhancement; 1 
patient had an intracranial vertebral artery dissection.
Conclusions: VWMRI revealed culprit lesion in a significant proportion of 
ESUS patients with a single vascular territory involvement. Our preliminary 
data suggest the importance of VWMRI in the diagnostic workup of ESUS.
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GREY SCALE MEDIAN TO EVALUATE 
CAROTID PLAQUE ECHOGENICITY FOR 
PATIENTS ON PCSK9 INHIBITORS
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Background and aims: Carotid plaque composition evaluation and not 
only grade of stenosis seems to increase accurate stratification of vascular 
risk for our patients.
Ultrasound provides useful information on plaque composition, and 
Greyscale Median (GSM) is an objective quantitative measure to evaluate 
plaque echogenicity.
Some studies have reported GSM changes on carotid plaques under statin 
treatment but there is lack of data on proprotein convertase subtilisin/
kexin type 9 inhibitors (PCSK9i), despite a modifying effect on plaque 
volume reported on MRA and coronary IVUS studies.
Greater LDL-c reduction with PCSK9i may lead to less lipidic plaques 
with higher GSM. We aim to evaluate plaque echogenicity among patients 
on PCSK9i treatment compared to those on statins.
Methods: Case-control study. Patients on secondary prevention for vas-
cular events on statins and/or PSCK9i for at least 6 months. Demographic, 
clinic and LDL-c values were compared between groups. US evaluation 
included image postprocesing for GSM.
Results: 242 carotid plaques were evaluated on 122 patients, 70 on 
PCSK9i (52.9% also on statins). Statin group patients were older and 
diabetes was more frequent (p<0.05). PCSK9i group had significantly 
lower LDL-c levels (52.8 vs 68.21mg/ml, p<0.000). On US evaluation, 
number, location and qualitative measures of carotid plaques were similar 
between groups. GSM media was 72.56 (36.4) for PCSK9i vs 69.17 (29.7), 
p 0.496.
Conclusions: PCSK9i lead to greater LDL-c control, and although echo-
genicity of carotid plaques was higher on these patients, GSM does not 
significantly differ from those patients on statins alone.
Disclosure of interest: Yes
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A method to distinguish the different etiological 
mechanisms of single subcortical infarction

Tang Yang*1, Shuai Jiang1, Yuying Yan1, Bo Wu1

1West China Hospital, Sichuan University, Department of Neurology, 
Chengdu, China

Background and aims: Although lenticulostriate artery (LSA) territo-
rial infarcts usually appear as single subcortical infarctions (SSIs) on imag-
ing, they are caused by various etiological mechanisms. We aimed to 
investigate the correlation between LSA morphology and the location or 
size of infarcts. Besides, we explored whether the location or size of 
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Background and aims: Occult active cancer is an aetiological risk fac-
tor for ischemic stroke (IS). The optimal cancer screening strategy in IS 
remains unknown, partly because of the lack of reliable predictors to help 
adapt investigations. We aimed to identify clinical features associated with 
recent premorbid cancer in people with IS to help predict occult cancer.
Methods: We reviewed admissions for IS at our institution between 
August 2018 and December 2020. Recent cancer was defined as any new 
cancer <5 years or any known cancer undergoing treatment <6 months 
preceding IS. We compared clinical features with Fisher and chi-squared 
tests for categorical data, as well as t-tests and Mann-Whitney U tests for 
continuous data. We defined statistical significance as p<0.05.
Results: We included 370 individuals without recent cancer and 44 with 
recent cancer (adenocarcinoma: 36%). The median time from cancer diag-
nosis to IS was 14.5 months (IQR: 8.7, 25.7). People with recent cancer, 
as compared to people without recent cancer, had a significantly lower 
haemoglobin (median: 126 vs 135 g/L; p<0.001), lower albumin (median: 
35.5 vs 37.0 g/L; p=0.003), higher fibrinogen (median: 4.6 vs 3.9 g/L; 
p=0.038), and a greater prevalence of prior venous thrombosis (13.6% vs 
1.1%; p<0.001) and atrial fibrillation (34.1% vs 17.6%; p=0.009).
Conclusions: We identified three laboratory features (haemoglobin, 
albumin, fibrinogen) and two prevalent conditions (venous thrombosis, 
atrial fibrillation) that are associated with recent premorbid cancer in 
people with IS. Additional studies to assess their predictive performance 
for occult cancer in IS are needed.
Disclosure of interest: No
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HOW NEUROLOGISTS SCREEN FOR OCCULT 
CANCER IN ACUTE ISCHEMIC STROKE: A 
RETROSPECTIVE SINGLE-CENTRE STUDY
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Mark Keezer4, Laura Gioia5
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Kingdom, 2Faculty of Medicine, University of Montreal, Montreal, Canada, 
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Background and aims: Active cancer is diagnosed in the months fol-
lowing stroke in ~1-2% of people with ischemic stroke (IS). The optimal 
cancer screening strategy in IS, however, remains unknown. We aimed to 
assess the current cancer screening approach in IS patients.
Methods: We reviewed admissions for IS at our institution between 
August 2018 and December 2020. We defined limited screening as a 
review of risk factors and symptoms of malignancies, a general physical 
examination, and a review of prior recommended cancer screening. 
Extensive tests were defined as i) a cancer screening test falling outside 
guidelines, or ii) any chest, abdomen or pelvis computed tomography or 
positron emission tomography (regardless of indication). We compared 
19 known clinical predictors of occult cancer in IS among people who 
underwent limited screening with versus without subsequent extensive 
tests, using Fisher and Mann-Whitney U tests. We defined statistical sig-
nificance as p<0.05.
Results: We included 375 individuals with IS (mean age: 68.7 years; SD: 
15.4). Limited cancer screening was performed in 230 individuals (61.3%), 
of which 78 (33.9% among limited screening) had subsequent extensive 
tests. Only prevalent chronic obstructive pulmonary disease (COPD) was 
associated with extensive tests following limited screening (17.9% vs 
7.2%; p=0.023).
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Accuracy of visual MRI analysis in determining 
stroke etiology
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Joseph Wong1, Kit Kwan MA1, Presaad Pillai1, Gagan Jyoti Sharma1, 
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Background and aims: Stroke infarct patterns on MRI may provide 
clues to the underlying etiology. Previous studies analyzing MRI patterns 
however have analyzed patients with a confirmed etiology or a crypto-
genic source.
The accuracy of visual MRI analysis to determine infarct etiology, without 
reference to clinical information or investigation results, is unknown. In 
this study, we aim to determine the accuracy of unaided visual MRI analy-
sis in classifying ischemic strokes as due to a CE or other source.
Methods: A random sample of 200 patients was obtained from a stroke 
registry at a comprehensive stroke centre in Australia. Of these, 100 
patients had a confirmed CE source and 100 had another stroke etiology. 
Patients with a cryptogenic stroke were excluded. Five blinded neuroradi-
ology experts were each given 40 MRI images to analyze and label as 
having a CE or other source.
Results: There were no significant differences in baseline variables 
between patients with and without a CE source. Of the 200 patients, 111 
(56%) were correctly classified by the assessors. The median accuracy was 
55%. Accuracy ranged from 47.5% to 65%. The most common reason for 
misclassification was correlating lacunar infarcts with a non-CE etiology.
Conclusions: Unaided visual analysis of MRI performs poorly in classifying 
ischemic stroke as due to a CE or other source. This may be due to 
assumptions made about infarct patterns and the underlying etiology. 
Future studies may seek to compare the performance of humans with 
artificial intelligence algorithms in classifying stroke etiology based on MRI.
Disclosure of interest: No
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CLINICAL CORRELATES OF RECENT 
PREMORBID CANCER IN A CONSECUTIVE 
SAMPLE OF INDIVIDUALS WITH ACUTE 
ISCHEMIC STROKE

Bastien Rioux*1,2, Juliette Tremblay3, Ariane Laferrière2,  
Mark Keezer4, Laura Gioia5
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The conventional mechanism was for patients with large artery disease, 
small artery disease, and cardioembolism according to the TOAST clas-
sification. Cancer-related stroke was determined according to image find-
ings and laboratory findings. Laboratory findings including HDL and 
clinical factors were compared between groups.
Results: The mean levels of HDL-C were significantly lower in a patient 
with cancer-related stroke than those with a conventional mechanism 
with cancer or conventional mechanism without cancer (36.5±14.0 vs. 
40.8±11.8 vs. 43.2±12.5, p=0.003). There was no difference between 
groups in lipid parameters other than HDL.The HDL-C level (OR 1.033 
per 1 mg/dL decrease; 95% CI 1.001-1.065; P=0.046) was independently 
associated with cancer-related stroke mechanism.
Conclusions: Patients with low levels of HDL-C have an increased risk 
of cancer-related stroke. In the future, a prospective study is needed to 
find out if HDL-C reduction increases the risk of stroke in cancer patients.
Disclosure of interest: No
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Stroke mimics: prevalence and main 
characteristics

Maria Jose Hernandez Garcia*1, David Alejandro Padilla Leon1, 
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Background and aims: Stroke mimics (SM) are non-vascular medical 
conditions that simulate stroke symptoms. Our aim is to describe preva-
lece of SM in our patients and analyze their main features.
Methods: We retrospectively reviewed patients admitted with sus-
pected acute vascular event between may 2017 and april 2020 and we 
analyzed their main demographics, NIHSS score at admission, code stroke 
activation and diagnosis at discharge.
Results: 1122 pacients were included: 805 acute ischaemic stroke (AIS), 
145 transient ischemic attack (TIA) and 172 received a non neurovascular 
diagnose at discharge.
54% were women, mean age was significatively lower (59 years) than TIA 
(69 years) and AIS (68 years) patients (p<.001). Mean NIHSS at admit-
tance was 2 (0-26), significatively lower than AIS patients (6 [0-32]) 
(p<.001). Code stroke was activated for 53 pacients: 9 received intrave-
nous thrombolysis, without any haemorrhagic complication.
Most frequent diagnosis were: migraine (11,6%), seizures (10%), hyper-
tensive encephalopathy (8%), myelopathy (6%) and space-occupying 
lesions (6%).
In 26.7% an organic etiology was not found.
Conclusions: SM can be a diagnostic challenge. Mean age and mean 
NIHSS score were significatively lower in SM patients. 15% of our sus-
pected stroke patients were stroke mimics. Code stroke was activated in 
30.8%, 16.9% of them received thrombolysis. While migraine and seizures 
were the most frequent diagnoses at discharge, in 26,7% of patients an 
organic cause was not found.
Disclosure of interest: No
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DISSECTION OF CEREBRAL ARTERIES. 
FINDINGS IN 570 CONSECUTIVE SUBJECTS 
FROM A SINGLE CENTER

Daiana Dossi*1, Virginia Pujol Lereis1, Guillermo Povedano1, 
Sebastian Ameriso1

1FLENI, Vascular Neurology Service, Buenos Aires, Argentina

Background and aims: Cerebral artery dissection (CAD) is a leading 
cause of stroke in young populations. Demographic and clinical features 

Conclusions: Known predictors of occult cancer in IS were not associ-
ated with more extensive cancer screening tests, except for COPD. We 
did not account for the indication of extensive tests, which may have 
biased our results towards the null. Validated clinical prediction models 
may help clinicians guide cancer investigations in IS.
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Diagnostic accuracy of plasma biomarkers in 
predicting cardioembolic stroke
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Background and aims: Plasma biomarkers have shown some potential 
in identifying cardioembolic stroke, which is essential to ascertain the 
right course of treatment. In this study, we aim to evaluate the accuracy 
of brain natriuretic peptide (BNP), N-terminal-proBNP (NT-proBNP) and 
troponin I in predicting atrial fibrillation (AF).
Methods: We included 717 consecutive patients admitted to our Stroke 
Unit with a diagnosis of ischemic stroke between January 2020 and 
January 2022. We evaluated retrospectively ECG monitoring⩾48h and 
troponin I, BNP and NT-proBNP levels available in the acute phase.
Results: From our sample of 717 patients, 583 had no previous diagnosis 
of AF. From these, 23.7% had a high troponin on admission (120/507), 
38.0% had high BNP (164/432) and 35.8% had high NT-proBNP (24/68). 
From those with high troponin at admission, 35.8% were found to have 
AF (RR=2.2; 95% CI=[1.6;3.0]), with a specificity of 81.0% and a sensitivity 
of 40.1%, with area under the ROC curve (AUC) of 0.69. From those 
with high BNP, 41.5% were found to have AF (RR=4.8; 95% CI=[3.1;7.4], 
with a specificity for AF detection of 71.8%, and a sensitivity of 74.7%, 
with AUC of 0.73. From those with high NT-proBNP, 47.5% were found 
to have AF (RR=4.5; 95% CI=[1.6;12.8], with a specificity for AF detection 
of 73.6%, and a sensitivity of 71.8%, with AUC of 0.72.
Conclusions: These biomarkers can be useful for early identification of 
cardioembolic stroke, with BNP and NT-proBNP having a higher sensitiv-
ity but lower specificity than troponin I.
Disclosure of interest: No
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The association of high-density lipoprotein 
cholesterol with cancer related stroke

Jaechun Hwang*1, MI-Yeon Eun1
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Background and aims: Cancer-related stroke is thought to share 
pathogenesis with cancer-related venous thromboembolism (VTE). Low 
levels of high-density lipoprotein cholesterol (HDL-C) have been found to 
be associated with VTE. This study aimed to investigate whether HDL-C 
is associated with cancer-related stroke.
Methods: Among the consecutively registered patients in the acute 
stroke registry between January 2019 and October 2021, 540 patients 
with confirmed mechanisms were included. They were divided into 3 
groups according to stroke mechanism and presence of active cancer: 
cancer-related stroke group (n=48), conventional mechanism with active 
cancer (n=54), and conventional mechanism without active cancer 
(n=438).
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thorough etiological research in cryptogenic stroke as it may have thera-
peutic and prognostic implications.
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Can gaze preference predict outcome in 
supratentorial intracerebral hemorrhage?
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Background and aims: Gaze deviation is a well-known finding in intrac-
erebral hemorrhage (ICH) but its implications continue to be vague. This 
study aimed to determine whether gaze deviation on initial brain CT scan 
adds further prognostic value for outcome prediction in patients with 
supratentorial ICH.
Methods: This was a multi-center retrospective cohort study which uti-
lised a non-probability consecutive sampling technique to include all 
patients diagnosed with ICH from May, 2016 to June, 2020 in King 
Abdulaziz Medical City, Jeddah, Saudi Arabia and King Abdulaziz Medical 
City, Riyadh, Saudi Arabia. Initial brain CT scans were reviewed to assess 
the degree of gaze deviation. Patients were divided into two groups with 
one having gaze deviation of ⩾ 5° and the other having deviation of <5°.
Results: Our cohort included 224 patients diagnosed with ICH; out of 
whom 20% had gaze deviation <5°. Patients with gaze preference of 0-4° 
had significantly higher mean age. As opposed to patients with <5° gaze 
preference, median ICH size, ICU admissions, surgical interventions, 
hydrocephalus, intraventricular extension, and mortality were significantly 
more common in patients with 5-15° gaze preference. However, as it 
pertains to the ICH location, no significant difference was seen between 
the two groups. Gaze preference ⩾ 5° was a strong predictor of mortal-
ity based on multivariate logistic regression after adjusting for other 
variables.
Conclusions: Gaze preference ⩾ 5° on initial brain CT scan is a sign that 
is associated with poor outcomes.
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HIGHLY PREDICTIVE PARAMETRIC MODEL 
TO DETECT HIDDEN ATRIAL FIBRILLATION 
IN PATIENTS WITH STROKE OF EMBOLIC 
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are often based on case reports from multiple centers. We assessed a 
large prospective cohort of CAD from a single institution in Argentina.
Methods: Prospective analysis of CAD admitted between 1994 and 
2020. Demographic characteristics, triggers, clinical presentation, ancil-
lary tests, localization, treatment, and outcome at six months were 
assessed.
Results: We evaluated 570 patients (5% of all strokes), 58% male, aged 
45±12 years. Forty-one percent were extracranial dissections (EAD), 
33% cervical dissections with intracranial extension (CDIE), and 26% 
intracranial dissections (IAD). Sixty percent were spontaneous, 33% had 
history of trivial trauma, and 7% had substantial trauma. Sixty-four per-
cent had ischemic stroke, 13% TIA and 20% local symptoms. Hemorrhagic 
events were uncommon (1%). Stroke rate was similar in all territories. 
Occlusion of the vessel was more frequent in CDIE. Anticoagulation was 
more frequently used for EAD and CDIE while antiplatelet therapy was 
preferred in IAD. Only 2% of all strokes received r-tPA and 3.6% of CAD 
progressed despite antithrombotic treatment and required endovascular 
treatment. Outcome was good in most cases and CDIE were associated 
with poorer outcome.
Conclusions: This large series from a single center allows for an unbi-
ased review of characteristics of this non-atherosclerotic cerebrovascular 
disease of the young. It is frequently spontaneous and associated with 
good outcomes.
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Background and aims: Cryptogenic stroke, accounting for 10-40% of 
ischemic stroke, is defined as a cerebral infarction for which no definite 
cause is identified after a complete diagnostic work-up. Among the multi-
ple potential causes, atrial fibrillation (AF) stands as an important etiologi-
cal factor which has to be actively searched for, with rates reaching up to 
20-30%
Methods: Ongoing study comparing AF detection rates between 
implantable loop recorder (ILR) vs external recorder (ER) devices for 
long-term cardiac rhythm monitoring in cryptogenic ischemic stroke in 
our hospital.
Results: 172 patients were included: 97 ILR, 75 ER. Mean age 67.2±11.6 
(ILR) vs 63.9±13.9 years (ER). Mean CHA2DS2-VASc 4.45±1.7 vs 
3.96±1.6. AF was detected in 34% (n=33) in ILR vs 2.7% (n=2) in ER 
group. Interval between stroke and device implantation: 41.7±57.14 (ILR) 
vs 134.98±79.9 days (ER). Interval between stroke and AF detection: 
120±72 (ILR) vs170±48 days (ER). AF detection supposed a change of 
treatment in 85.71% (30/35 cases). We identified an association with 4 
factors: medium/high supraventricular extrasystole rate (80%, p>0.000), 
age⩾75 years (50%, p=0.044), left atrial enlargement (50%, p=0.039) and 
CHA2DS2-VASc >4 (43.5%, p=0.062). We defined a risk scale (0-4 points) 
with AF detection rates ranging from 13.9-100% depending on the scores 
obtained.
Conclusions: AF was detected in a relatively high percentage of long-
term cardiac rhythm monitoring in cryptogenic stroke patients. In our 
series, ILR was clearly superior to ER. It is important to perform a 
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Background and aims: Stroke and cancer have a close relationship in 
terms of burden disease and pathophysiology. The aim of this study is to 
characterize the factors associated with the severity of stroke in 
patients with and without cancer, in order to clarify the "red flags" that 
redirect the etiological suspicion of stroke to the presence of occult 
cancer.
Methods: A case-control study was conducted in 390 patients who were 
hospitalized at Fundación Santa Fe de Bogotá from 2015 to 2020. The 
primary outcome was the presence of a severe stroke and the main expo-
sure was a history of active cancer. Two secondary outcomes were 
included: mortality and mRankin at 90 days post stroke. A multivariate 
model and a survival analysis was performed.
Results: Patients with severe stroke had a greater multiple territory 
involvement (23.26%) with a p value < 0.005 compared to those with less 
severe stroke (8.88%). Furthermore, the group with severe stroke had a 
higher level of D-Dimer value (3321 µg/dl). Multivariate analysis found 
that patients with active cancer were 2.92 times more likely to die at 
3-month follow-up. Finally, it was observed that from day 45 post stroke, 
survival was reduced compared to the control group.
Conclusions: No difference was found between patients with and with-
out cancer in NIHSS or Glasgow score; however, cancer patients had a 
higher risk of mortality or severe disability at 90 days of follow-up. High 
levels of D-dimer could be considered a red flag for a worse mid-term 
outcome.
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PROGNOSIS AND OUTCOME AFTER 
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Pre-Stroke Statin Use Is Associated with Mild 
Neurological Deficits at the Onset of Acute 
Ischemic Stroke

Takahisa Mori*1,1, Kazuhiro Yohsioka1, Yuichi Miyazaki1
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Background and aims: Pre-stroke statin use reduces infarct size. 
Therefore, this retrospective study aimed to investigate whether pre-
stroke statin use is associated with mild neurological deficits (mND) at 
the onset of acute ischemic stroke (AIS).
Methods: We included patients with AIS admitted to our institution 
within 24 h of stroke onset between 2011 and 2019. We collected data 
on age, sex, pre-stroke use of statins, the National Institutes of Health 
Stroke Scale (NIHSS) score, serum biomarker levels, and stroke subtypes 
at admission. In addition, we defined mND as an NIHSS score ⩽ 3 points. 
We conducted a logistic regression analysis using variables for pre-stroke 
statin initiation, calculated the propensity scores for pre-stroke statin use 
and implemented propensity score matching (PSM). Finally, we used the 
McNemar test to evaluate whether pre-stroke statin administration sig-
nificantly affected mND.
Results: Of 4370 patients, 2615 met our inclusion criteria. Among the 
594 patients with pre-stroke statin use, 308 presented with mND. After 
PSM, 555 patients received pre-stroke statin treatment, while 286 
patients with pre-stroke statin use presented with mND at admission (p 
= 0.0411). The binary-matched pairs contingency table of mND was not 
symmetrical (p = 0.0385).
Conclusions: Pre-stroke statin use is associated with mND at the onset 
of AIS.
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Background and aims: Early prolonged cardiac monitoring in ESUS 
patients is recommended to detect hidden atrial fibrillation (AF), unfortu-
nately, it is not always possible to perform it quickly. We developed a 
patient profile at high risk of hidden AF using the data obtained in the 
FANTASTIC Study (Untreated atrial fibrillation screening following stroke 
in Andalusia).
Methods: Multicentre, prospective study of 30-day prolonged cardiac 
monitoring in ESUS patients in Andalusia (Spain). Monitoring in the first 7 
days after stroke with Holter Bittium Faros 360 (Apoplex) and analysis 
with SRA program, which detects AF and/or the risk of developing AF. A 
parametric model is used to predict the risk of detecting hidden AF using 
clinical, biochemical, and electrocardiographic findings.
Results: 106 patients were included, with an AF detection rate of 13.2% 
(14). Comparing patients with and without AF, significant differences were 
obtained in ages older than 70 years (93.2% vs. 40%, p<0.001), female 
(64.3% vs. 26.1%, p=0.010), AF risk profile in the first two hours of moni-
toring (92.3% of patients with "high AF risk" were eventually detected AF; 
p<0.01%) and NT-proBNP> 125pg/mL (71.4% vs. 33.7%, p=0.016). The 
multiparametric model including age, sex, and risk profile in the first 2h of 
monitoring obtained an AUC of 0.917 (CI 0.846-0.988) with 83.3% sensi-
tivity and 83.5% specificity.
Conclusions: Women older than 70 years with a two-hour tracing com-
patible with a high risk of hidden AF have a high probability of developing 
AF after an ESUS and would benefit from early initiation of prolonged 
cardiac monitoring.
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FACTORS ASSOCIATED WITH STROKE 
SEVERITY IN PATIENTS WITH CANCER:  
A CASE AND CONTROL STUDY
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inception and 21/01/2022. Cohort and case-control studies, and ran-
domised-controlled trials which reported a functional outcome measure 
at a mean/median follow-up of ⩾12 months were included.
Results: 9259 records identified, 107 texts screened for eligibility and 30 
included. Mean/median follow-up ranged from 12 months to 135 months. 
All studies used modified Rankin Scale (mRS) in reporting outcomes. 15 
studies reported other outcome measures in addition to mRS including 7 
describing vocational status. 25 studies reported over 80% of patients 
achieving mRS 0-2, 8 reporting additional outcome measures of which 4 
studies reported between 18% and 75% frequency of residual impact 
based on scoring tools including Beck Depression Inventory, Fatigue 
Severity Scale, Center for Epidemiologic Studies Depression Scale, Stroke 
Specific Quality of Life Scale, and EuroQol-5 Dimension.
Conclusions: Despite studies of long-term outcomes after CVT fre-
quently reporting mRS, few studies report on cognitive, mood, and other 
neuropsychiatric sequelae, nor measures of quality of life or vocational 
status. Existing studies may not adequately reflect patient-centred out-
comes. There is a need for including such measures in future studies of 
outcomes after CVT.
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PARADOX EFFECT OF FOLLOW-UP 
DIASTOLIC BLOOD PRESSURE ON STROKE 
RECURRENCE ACCORDING TO THE 
LEPTOMENINGEAL COLLATERAL STATUS 
IN PATIENTS WITH SYMPTOMATIC 
INTRACRANIAL ATHEROSCLEROTIC 
STENOSIS

Shuang Li*1, Xueyan Feng2, Yuying Liu1, Bonaventure Ym Ip1, 
Hing Lung Ip1, Jill Abrigo3, Xuan Tian1, Yu Liu1, Linfang Lan4, 
Haipeng Liu5, Lina Zheng1, Ka Yan Karen MA1, Sin Ying Fan1, 
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Background and aims: Limited data were available regarding the opti-
mal diastolic blood pressure (DBP) level for secondary stroke prevention 
in patients with symptomatic intracranial atherosclerotic stenosis (sICAS). 
We aimed to investigate the association between DBP levels and stroke 
recurrence in sICAS patients, and the possible interaction with the base-
line leptomeningeal collateral (LMC) status.
Methods: In this cohort study, patients with anterior-circulation sICAS 
(50-99%) confirmed by CTA were included. Good or poor LMC status 
was defined by the laterality of the distal vessels in bilateral anterior and 
posterior cerebral artery territories. Mean DBP at regular follow-ups dur-
ing 1 year (DBPFU) was obtained. Cox regression analyses were conducted 
to investigate the association between DBPFU and the primary outcome 
(same-territory ischemic stroke recurrence within 1 year), and the LMC-
DBPFU interaction on the outcome.
Results: Among 141 sICAS patients (median age 62 years; 94 (66.7%) 
males), 65 (64.1%) had good baseline LMCs, the median DBPFU was 
85mmHg. DBPFU was not significantly associated with the primary out-
come (p=0.793). Lower DBPFU was associated with a lower risk of the 
primary outcome in patients with poor LMCs (HR for every 10mmHg 
decrement 0.47; 95%CI, 0.22-1.00; p=0.051), but a higher risk among 
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THE UTILITY OF NIHSS/POST-ICTUS INDEX 
AS PREDICTOR OF OUTCOMES IN STROKE 
PATIENTS WITH SURGICAL DECOMPRESSION 
IN A TERTIARY HOSPITAL FROM 2010 TO 
MARCH 2022: A RETROSPECTIVE SINGLE 
CENTER STUDY

Ross Elizabeth Cortes*1

1Perpetual Succour Hospital, Internal Medicine, Cebu City, Philippines

Background and aims: Decompressive craniectomy comes second 
with the management in massive acute strokes. This study aimed to 
develop a bedside tool: the ratio of NIHSS to the timing of admission and 
surgery as index in patients who would likely benefit the surgical 
intervention.
Methods: All stroke charts with surgical decompression at a tertiary 
hospital were reviewed retrospectively from 2010-2022. NIHSS/Post-
Ictus (NPI) indices defined as the ratio of the NIHSS Score to time to 
admission and operation we computed and were compared to hospital 
outcomes – in-hospital mortality, ICU stay, hospitalization and MRS 30 
days after surgery.
Results: NPI indices on admission and operation demonstrated the best 
prediction accuracy with regards to infarct mortality with AUC 0.5423 
[95% CI 0.003-1.030]; and AUC 0.5634 [95% CI 0.001-1.012], respec-
tively. As with the indices in bleed mortality with AUC 0.6542 [95% CI 
0.002-1.031] on admission; and AUC 0.7321 [95% CI 0.005-1.164] on 
operation. Identified cut off value as predictors for mortality are as fol-
lows: NPI infarct group (admission/operation) <2/<0.29; In bleed group, 
NPI (admission/operation) <2.2 /< 0.94.
The infarct NPI index of admission demonstrated the best prediction 
accuracy with regards to MRS with AUC 0.5745 [95% CI 1.0493 -1.7868]. 
An NPI index of <2.11 predicted poor MRS 30 days post-surgery.
Conclusions: We presented a feasible, bedside index that could deter-
mine in-hospital outcomes in massive stroke with surgical indication. The 
NPI indices (admission and operation) demonstrated to be a good predic-
tor of mortality in stroke patients (infarct and bleed) and functional 
capacity in infarct group.
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Long-term functional outcomes after cerebral 
venous thrombosis: a systematic review

Avanti Singhal1, Amit Kishore2,3, Josh Faulkner4,  
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1University of Otago, Wellington, Department of Medicine, Wellington, New 
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Wellington, School of Psychology, Faculty of Science, Wellington, New Zealand, 
5Te Whatu Ora Health New Zealand Capital, Coast and Hutt Valley, 
Department of Neurology, Wellington, New Zealand

Background and aims: Cerebral venous thrombosis (CVT) is a rare 
disease predominantly affecting a young, often working age population. 
Although considered to carry a good prognosis, the long-term functional 
outcomes of CVT have not been well defined. We aim to systematically 
review current knowledge regarding the long-term functional outcomes 
in adult patients following CVT.
Methods: We searched MEDLINE, CINAHL, SCOPUS, and PsycINFO, 
and backward citations for selected studies published between database 



546 European Stroke Journal 8(2S)

weight for explaining level of global disability after stroke. We therefore 
aimed to study how the individual items of NIHSS at admission relate with 
modifed Rankin Scale (mRS) levels three months after stroke.
Methods: This cross sectional and retrospective register-based study 
included patients with acute stroke in three Swedish stroke units from 
November 2014 to August 2018, with available NIHSS at admission and 
mRS at three months follow-up. The explanatory variables where NHISS 
items, outcome variable mRS, and excellent outcome defined as mRS ⩽1p.
Results: We included 1471 patients, mean age was 72 years, 48 % were 
female and 66 % had mild strokes (NIHSS ⩽ 3). In adjusted binary logistic 
regression analysis, the NHISS items impaired right motor arm and leg, 
and impairment in visual field, reduced the odds of excellent outcome at 
three months (OR 0.60 (95% CI: 0.37-0.98), OR 0.60 ( 95% CI: 0.37-
0.97), and OR 0.65 (95% CI: 0.45-0.94) respectively). When exploring the 
strength of the relationship between NIHSS items and mRS ⩽1p, orienta-
tion, language, and right leg motor had the strongest correlation, explain-
ing 41 %, 36 % and 33 % of the variance in an unadjusted model.
Conclusions: The NIHSS items right motor symptoms and visual field at 
admission reduced the odds of functional independence post-stroke. 
However, the individual NHISS items explained only a small portion of the 
variance in outcome post-stroke.
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OUTCOMES OF THROMBOLYSIS TREATMENT 
AMONG MINOR ACUTE ISCHEMIC STROKE 
PATIENTS: DATA FROM A STROKE CENTER 
IN VIETNAM

Tho Pham-Quang*1, Phuong Dao1, Ton Mai Duy1,  
Thuan Le-Duc2, Dung Nguyentien1, Quan Phan-Ha1,  
Trung Vuong-Xuan1, Minh Anh Nguyen1, Bui Quoc Viet1,  
Hieu Dinh Trung1, Tho Phung-Dinh1

1Bachmai Hospital, Stroke Center, Ha Noi, Viet Nam, 2Yen Bai General 
Hospital, Intensive Care Unit, Yen Bai Province, Viet Nam

Background and aims: The role of thrombolysis therapy among minor 
acute ischemic stroke patients (defined as NIHSS score <5) is controver-
sial. This study aimed to assess the outcomes of minor AIS patients 
receiving thrombolysis at Bachmai stroke center.
Methods: A cross-sectional study was conducted at Bachmai stroke 
center from June 2021 to September 2022. The enrolled patients had 
NIHSS scores ⩽4 at admission and were treated with alteplase within 4.5 
hours from the onset due to disabling or progressive symptoms. The 
outcomes were the rate of excellent function (mRS 0-1) and disability 
(mRS ⩾2). Multivariate regression analysis was performed to find out the 
predictors of disability after 90 days.
Results: During the study period, 35 minor AIS patients received throm-
bolysis treatment (mean age: 64.7 ± 10.8, male: 80%). The median NIHSS 
score at admission was 4 (2-4). Intracranial artery stenosis (ICAS) was 
presented in 11 (31.4%) patients. 3 patients (8.6%) had transformation 
hemorrhages. However, all of them were classified as HI 2 level. After 3 
months, 22 (62.9%) patients got excellent outcomes (mRS 0-1). The 
other 13 patients were left with some degree of disabling symptoms (mRS 
⩾2) (Figure 1). The multivariate regression model revealed that ICAS 
independently related to 90th-day disability (OR 29.1, p=0.03).

those with good LMCs (2.01; 1.06-3.80; 0.032). There was significant 
LMC-DBPFU interaction on the primary outcome (p=0.025).
Conclusions: Lower long-term DBP may be associated with an increased 
risk of same-territory stroke recurrence in sICAS patients with good 
LMCs. Studies are needed to reveal the mechanisms, for instance, the role 
of cerebral autoregulation, underlying such associations.
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Admission hyperglycemia, stroke subtypes, 
outcomes in acute ischemic stroke
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Background and aims: Whether admission hyperglycemia is differen-
tially associated with early vascular outcomes in acute ischemic stroke 
(AIS) depending on stroke subtype has incompletely delineated.
Methods: In a multicenter, prospective stroke registry, patients with AIS 
were categorized based on admission glucose levels into normoglycemia, 
moderate hyperglycemia, and severe hyperglycemia (<140mg/dl, 140-
179mg/dl, and ⩾180mg/dl, respectively) groups. Multivariate analysis 
assessed the interaction between the hyperglycemia and ischemic stroke 
subtypes of large artery atherothrombosis (LAA), cardioembolism (CE), 
and small vessel occlusion (SVO) and early vascular outcomes (3-month 
stroke, all-cause mortality, and composite of stroke, MI, and all-cause 
mortality). We also investigated the effect modification between stroke 
subtypes and admission glucose groups and additionally the presence of 
DM (3-way interaction).
Results: Among the 32,772 patients (age;69.0±12.6yrs, male;58.4%) 
meeting eligibility criteria, 61.9% were in the normoglycemia, 19.5% in the 
moderate hyperglycemia group, and 18.7% in the severe hyperglycemia 
groups. Substantial interactions between hyperglycemia groups and stroke 
subtypes were observed for 3-months all-stroke (Pinteraction=0.003) and 
composite of stroke, MI, and all-cause mortality (Pinteraction=0.001), with 
differential recurrence strongest among CE, intermediate among LAA, 
and least among SVO. These interactions were consistent regardless of 
the presence or absence of DM.
Conclusions: Hyperglycemia was differently associated with the risk of 
3-months all-stroke by ischemic stroke subtypes. The associations of 
hyperglycemia with 3-month all-stroke were greatest in CE subtype, but 
not in SVO subtype. These results suggest that the effect of glucose-
lowering treatment after AIS may differ according to stroke subtypes.
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National Institutes of Health Stroke Scale Items 
as predictor of modified Rankin Scale at 3 months
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Background and aims: There is no consensus whether individual items 
of the National Institutes of Health Stroke Scale (NIHSS) have same 
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Background and aims: Depression and functional disability are among 
the most common sequelae of stroke. This study investigates the longitu-
dinal associations between functional limitations and depressive symp-
toms, and vice versa, during the first year after stroke.
Methods: We used longitudinal data from the Brain Attack Surveillance 
in Corpus Christi project, a population-based stroke study in south Texas, 
USA. We included validated stroke cases who participated in outcome 
interviews at 3 months (T1; N = 1,076), 6 months (T2; N = 898), and 12 
months (T3; N = 841) post-stroke. At each time point, depressive symp-
toms were assessed using the 8-item Patient Health Questionnaire. 
Functional limitations were assessed as the average of 7 activities of daily 
living (ADL) and 15 instrumental ADL. We estimated associations 
between functional limitations and depressive symptoms at the subse-
quent assessment (and vice versa) using linear regression controlling for 
age, sex, race-ethnicity, and the dependent variable at the preceding time 
point.
Results: Cases were on average 66.39 years old, 47% women, and 58% 
Mexican American. Greater functional limitations were associated with 
increased subsequent depressive symptoms (T1 → T2: βstandardised = 0.144, 
p < .001; T2 → T3: βstandardised = 0.204, p < .001). The association 
between depressive symptoms and subsequent functional limitations was 
smaller and weakened over time (T1 → T2: βstandardised = 0.058, p = .013; 
T2 → T3: βstandardised = 0.043, p < .087).
Conclusions: These findings suggest potential bidirectional associations 
between depressive symptoms and functional limitations during the first 
year after stroke.
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The prognostic of deep Earlobe crease in patients 
with acute ischemic stroke
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Background and aims: Data on earlobe crease (ELC) among patients 
with acute ischemic stroke (AIS) are limited. We determined the fre-
quency and characteristics of ELC and the prognostic effect of ELC among 
AIS patients.
Methods: A total of 936 patients with acute AIS were enrolled from 
December 2018 to December 2019. Patients were divided into without 
and with ELC, unilateral and bilateral ELC, shallow and deep ELC accord-
ing to the picture of bilateral ear. Logistic regression models were used to 
estimate the effect of ELC, bilateral ELC and deep ELC on poor functional 
outcome at 90 days (modified Rankin Scale score ⩾2) in AIS patients.
Results: Among 936 AIS patients, 746 (79.7%) patients with ELC. In 
patients with ELC, there are 156 (20.9%) patients with unilateral ELC and 
590 (79.1%) patients with bilateral ELC, 476 (63.8%) patients with shallow 
ELC and 270 (36.2%) patients with deep ELC. After adjusting for age, sex, 
baseline NIHSS score, and other potential covariates, patients with deep 
ELC were associated with a 1.81-fold (odds ratio [OR] 1.81; 95% confi-
dence interval [CI], 1.10-2.96) and 1.62-fold (OR 1.62; 95%CI, 1.13-2.31) 
increase in the risk of poor functional outcome at 90 days in comparison 
to those without ELC or shallow ELC.
Conclusions: The ELC was common, and eight of ten AIS patients have 
ELC. Most of the patients with bilateral ELC, more than one third patients 
with deep ELC. Patients with deep ELC was independent increased the 
risk of poor functional outcome at 90 days.
Disclosure of interest: No

Conclusions: Among 35 mild ischemic stroke patients receiving throm-
bolysis, excellent outcomes were seen in 62.9%. Patients with some 
degree of disability accounted for 37.1%. ICAS was the independent pre-
dictor of disability after 90 days.
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Cardiac Troponin and Short-term Cardiovascular 
Outcomes following Acute Ischemic Stroke
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Background and aims: An elevated high-sensitivity troponin T (TnT) 
signifies cardiac damage and is correlated with an increased risk of cardio-
vascular disease. However, there is a lack of information regarding 
whether TnT predicts major adverse cardiovascular events (MACE) fol-
lowing acute ischemic stroke. This study aims to elucidate the relationship 
between TnT and MACE in patients with acute ischemic stroke.
Methods: The patients who presented within seven days of stroke onset 
underwent neurological examination, imaging tests, and blood tests 
including plasma brain natriuretic peptide and TnT upon admission. We 
investigated predicting factors of MACE (heart failure, ischemic stroke, 
acute coronary syndrome, and vascular death) and heart failure between 
seven days after index stroke and three months using logistic regression 
analysis.
Results: Among the 1246 patients, MACE and heart failure occurred 
in 70 and 23 patients, respectively. The highest quartile of TnT (>0.030 
ng/mL) was an independent predictor of MACE (odds ratio [OR], 2.04; 
95% confidence interval [CI], 1.09-3.50; p=0.010) and heart failure 
(OR, 3.95; 95%CI, 1.50-10.36; p=0.005). In the prediction of MACE, 
the addition of the highest quartile of TnT to the National Institutes 
Health of Stroke Scale score at admission and CHA2DS2-VASc score 
improved the c-statistics from 0.692 to 0.711. The c-statistics for pre-
dicting heart failure were improved from 0.660 to 0.833 after adding 
the highest quartile of TnT to the history of heart failure and the sub-
type of cardioembolism.
Conclusions: Elevated TnT level on admission may be associated with an 
increased incidence of cardiovascular events after acute ischemic stroke.
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SYMPTOMS AND FUNCTIONAL LIMITATIONS 
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Methods: Stroke patients with AF under post-stroke DOAC were 
enrolled. CrCl was measured by 24-hour-urine-collection and adjusted 
for body surface area. Multivariate binary logistic analysis assessed the 
association between one-year mortality, stroke recurrence rate and dif-
ferent CrCl strata (<30, 30-59, 60-89, 90-129, ⩾130 mL/min/1.73m2).
Results: 469 patients were enrolled. Patients with CrCl 60-89 mL/
min/1.73m2 showed numerically the lowest one-year mortality while 
patients with CrCl 30-59 ml/min/1.73m2 had the lowest one-year stroke 
recurrence rate. After multivariate adjustment, both CrCl <30 ml/
min/1.73m2 and CrCl ⩾130 ml/min/1.73m2 were associated with 
increased mortality (odds ratio [OR] 1.92, 95% confidence interval [CI] 
1.13-3.27 and OR 3.30, 95% CI 1.48-7.34, respectively), but only CrCl 
<30 ml/min/1.73m2 was associated with a higher stroke recurrence rate 
(OR 7.14, 95% CI 1.35-37.04).
Conclusions: In cardioembolic stroke patients due to AF under post-
stroke DOAC, both very low CrCl (<30 ml/min/1.73m2) and very high 
CrCl (⩾130 ml/min/1.73m2) were associated with increased risk of mor-
tality. Only very low CrCl (<30 ml/min/1.73m2) was associated with 
higher risk of recurrent stroke, indicating unaffected beneficial effects of 
DOAC for secondary stroke preventions in patients with very high CrCl.
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Background and aims: The outcomes of reperfusion therapies in 
elderly acute ischemic stroke (AIS) patients are insufficiently studied in 
Vietnam. This study aimed to find out the outcomes and predictors of 
functional independence after 3 months among elderly AIS patients 
receiving reperfusion treatments at Bach Mai Stroke Center (BMSC).
Methods: A cross-sectional retrospective study was conducted at BMSC 
from November 2020 to May 2022. The elderly AIS patients (age ⩾ 80 
years old) due to anterior circulation occlusion were treated with intra-
venous thrombolysis (IVT) and/or mechanical thrombectomy (MT). The 
primary outcome was the rate of good function (mRS 0-2). Multivariate 
regression analysis was performed to find out the predictors of good 
outcomes after 3 months.
Results: 83 patients were recruited (40 males (48,2%); median age 83 
(81-86)). The baseline NIHSS and ASPECTS scores were 13 (9-16), and 8 
(7-9), respectively. The bridging therapy was applied in 4 (4.8%) patients. 
The number of MT or IVT therapies alone was 53 (63,9%) and 26 (31,3%), 
respectively. After 3 months, 31 (37,3%) patients got favorable outcomes 
(mRS 0-2) (Figure 1). The multivariate regression model revealed that a 
decrease in NIHSS score ⩾ 4 points after 24 hours of reperfusion treat-
ments independently related to a 90th-day good outcome (OR=6,71; 
95%CI: 1,99-22,69; p=0,002).
Conclusions: Among 83 elderly AIS patients treated with reperfusion 
therapies, good outcome was seen in 37,3%. The decrease in NIHSS 
score ⩾ 4 points after 24 hours was the independent predictor of a 
favorable outcome after 3 months.
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OF AFFECTIVE AND COGNITIVE DISORDERS 
AFTER MINOR STROKE
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Background and aims: Minor stroke (MS) is an ischemic stroke that is 
defined as an episode of focal neurological symptoms that doesn’t cause 
disability and that presents an acute ischemic injury. Despite the few 
symptoms, most of these patients haven’t been included in the treatment 
trials in the acute phase, although it has been observed that affective and 
cognitive alterations are complications that can affect functional recovery. 
Psicoictus project aims to characterize the affective and cognitive profiles 
in MS patients.
Methods: To accomplish this, a neuropsychological battery was adminis-
trated, neuroimaging studies were performed and serum biomarkers 
were searched by metabolomics/lipidomics approach.
Results: At baseline, were identified 17% patients with affective altera-
tions, 9.3% patients with cognitive alterations and 14.4% patients with 
both. Patients with cognitive alterations were evaluated by a complete 
neuropsychological battery being executive functions the most affected 
cognitive domain. In the analysis of radiological data, it was observed that 
patients with post-MS cognitive alterations presented bigger volumes of 
ischemic lesion in the cortical territory of the middle cerebral artery. 
Patients with affective and cognitive disorders had a higher number of 
chronic strokes. Non-targeted metabolomics analysis identified 2- 
hydroxyhexadecanoylcarnitine to be overexpressed in patients with MS 
and cognitive impairment and Isoleucyl-isoleucine, PC(38:4) and 
DG(36:7) to have lower concentrations in patients with MS and affective 
alterations.
Conclusions: Despite presenting mild neurological symptoms, approxi-
mately 30% of patients with MS present affective and cognitive altera-
tions, which raises the need to treat them in the acute phase.
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Creatinine clearance measured from the 24-hour 
urine collection and clinical outcomes in stroke 
patients with atrial fibrillation
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Background and aims: The association between renal function and 
prognosis after stroke remain uncertain and might be affected by the 
method of renal function assessment as well as the established antithrom-
botic therapy for secondary stroke prevention. We investigated the meas-
ured creatinine clearance (CrCl) from 24-hour-urine-collection for the 
prediction of clinical outcomes in stroke patients with atrial fibrillation 
(AF) under direct oral anticoagulants (DOAC).
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Background and aims: β-Synuclein is emerging as a novel candidate 
blood biomarker for synaptic damage in neurological disorders. Here, we 
aimed to investigate the prognostic role of β-synuclein in patients with 
acute ischemic stroke in comparison to that of serum neurofilament light 
chain (NfL) and glial fibrillary acidic protein (GFAP).
Methods: We measured β-synuclein, NfL and GFAP in serum samples 
from 30 patients with ischemic stroke due to MCA occlusion in the M1 
segment collected one day after admission. Inclusion criteria were: pre-
event modified Rankin Scale (mRS) 0-2, a clear time window from clinical 
onset, a National Institute of Health Stroke Scale (NIHSS) score ⩾6 and/
or treatment with mechanical recanalization. We investigated associa-
tions of biomarkers with clinical and radiological variables.
Results: Patients with admission and postinterventional ASPECTS <8 
showed higher serum β-syn levels (p=0.0006 and p=0.0014, respectively). 
NfL and GFAP showed similar dynamics. The treatment type (thromboly-
sis, thrombectomy or both) did not influence serum β-syn levels. Elevated 
β-syn levels were significantly associated with a lower NIHSS change 
within 24 hours (p=0.011), death due to neurological complications 
(p=0.047) and a mRS score ⩾3 at 3-month follow-up (p=0.015). Patients 
with mRS 3-6 showed higher NfL (p=0.0011) and GFAP values (p=0.0045) 
at follow-up than patients with mRS 0-2.
Conclusions: The blood synaptic biomarker β-syn is associated with 
clinical and radiological measures and shows a promising prognostic value 
in acute ischemic stroke.
Disclosure of interest: Yes
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NEURAL CORRELATES OF COMA IN STROKES 
DUE TO BASILAR ARTERY OCCLUSION – A 
SUPPORT VECTOR REGRESSION BASED 
MULTIVARIABLE VOXEL-BASED LESION 
–SYMPTOM MAPPING STUDY

Sanjith Aaron*1, Prabhakar Appaswamy1, Rohit Benjamin1, 
Athif Shaikh1

1Christian Medical College and Hospital, Ranipet Campus, Department of 
Neurology, Vellore, India

Background and aims: Wakefulness, is an integral component of con-
sciousness and prerequisite for other brain functions. However its neuro-
anatomy in humans is poorly understood. Classically, the brainstem 
“reticular formation” has been considered important for wakefulness. 
Based on animal models lesions of the pontine tegmentum can result in 
coma. Lesion based studies on humans assessing the neural sites associ-
ated with coma is limited.
Methods: We studied 47 patients with a stroke secondary to basilar 
artery occlusion. 19 patients had a CGS < 12 and 28 patients had a GCS 
of > 12 at the time of admission. Support vector regression based multi-
variable voxel-based lesion-symptom mapping was done to identify the 
brain regions associated with coma. We next used resting-state functional 
connectivity from a healthy cohort to identify a network of regions func-
tionally connected to this lesion site.
Results: Injury to the pontine tegmentum and the rostral medial mid-
brain is significantly associated with coma. These regions include dorsal 
raphe, locus coeruleus, reticular formation and parabrachial nucleus 
Isolated thalamic infarcts did not result in coma. However along with 
these two sites involvement of the medial thalami is associated with a 
poor functional outcome at 3 months.
Conclusions: In strokes secondary to basilar artery occlusion pontine 
tegmentum and the rostral medial midbrain involvement is likely to result 
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IMPACT OF POST-STROKE APHASIA ON 
FUNCTIONAL COMMUNICATION, QUALITY 
OF LIFE, PERCEPTION OF HEALTH AND 
DEPRESSION. A CASE-CONTROL STUDY

Nereida Bueno1, Marta Provencio1, Aida Tarifa-Rodríguez2, 
Cristian Sempere3, Pablo Jordi3, Elena de Celis Ruiz4,  
Maria Alonso de Leciñana4, Marta Martín-Alonso5,  
Ricardo Jaime Rigual4, Gerardo Adalberto Ruiz4,  
Jorge Rodríguez-Pardo4, Blanca Fuentes*4
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2Universidad Autónoma de Madrid, Faculty of Psychology., Madrid, Spain, 
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Background and aims: To evaluate the impact of post-stroke aphasia 
on functional communication, perception of quality of life, health, and 
depressive symptoms.
Methods: Case-control study. Cases: patients with post-stroke aphasia 
included in the DULCINEA trial (NCT04289493) and healthy people 
(controls) recruited using snowball sampling. All the subjects completed 
the following questionnaires: Communicative Activity Log (CAL); Stroke 
Aphasia Quality of Life Scale (SAQOL-39), General Health Questionnaire 
(GHQ-12), and Stroke Aphasic Depression Questionnaire (SADQ10). 
We used Mann-Whitney U Test and provide Cohen's d
Results: We included 11 patients (3 women; mean age 62 years) and 73 
controls (42 women; mean age 53.67 years). Patients obtained poorer 
scores than controls in perception of quality of life (SAQOL-39: mean 
54.6 vs. 64.7; U=124, p<.001, d=0.61) and in perception of health (GHQ-
12: mean 3.36 vs. 1.77; U=124, p=.004, d=0.36). Functional communica-
tion [CAL (mean 54.6 vs. 64.7; U= 158, p=.001, d=0.61) and SAQOL-39 
communication subscale (mean 2.87 vs. 4.65; U=26, p>.001, d=0.94)] and 
frequency scores (CAL-frequency subscale: mean 54.6 vs. 64.7; U=158, 
p>.001, d=0.61) were significantly lower in the patients. However, there 
were no differences in perceived quality of communication (CAL-quality 
subscale: mean 47 vs. 41.9; U=300, p= 0.178). Notably, patients reported 
fewer depressive symptoms than controls (SADQ-10: mean 10.5 vs. 14.5; 
U=182, p=.004, d=0.55).
Conclusions: Although communication difficulties impact the quality of 
life of patients with post-stroke aphasia, their perception of communica-
tion quality is similar to that of the healthy and report fewer depressive 
symptoms.
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EXPLORATORY ASSESSMENT OF THE 
PROGNOSTIC VALUE OF BLOOD β-
SYNUCLEIN IN ACUTE ISCHEMIC STROKE
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hull area (i.e. area enclosing all GNSS-fixes, linking the outermost points; 
p = 0.009), perimeter of the convex hull area (i.e. total length of the bound-
ary of the convex hull area; p = 0.008), as well as the standard ellipse area 
(i.e. the two-dimensional ellipse containing approximately 63% of GNSS-
points; p = 0.023).
Conclusions: The TUG, an easily applicable test, seems to be a useful 
indicator for patients’ life-space 3 months post-stroke and may be a clini-
cally useful measure to document the motor rehabilitative process.
Disclosure of interest: No
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The Impact of Muscle and Fat on dementia after 
stroke

Jeong-Min Kim*1, Reeree Lee2, Kwang-Yeol Park3, Ju Won Seok2

1Seoul National University Hospital, Neurology, Seoul, South Korea, 
2Chung-Ang University Hospital, Nuclear Medicine, Seoul, South Korea, 
3Chung-Ang University Hospital, Neurology, Seoul, South Korea

Background and aims: We investigated whether the volume and activ-
ity of muscle or fat are related to dementia development after stroke.
Methods: Between August 2015 and February 2020 acute cerebral 
infarction patients who admitted to Chung-Ang University Hospital 
underwent whole body fluorodeoxyglucose positron emission tomogra-
phy after patients had been stabilized. We measured muscle and fat area 
at umbilicus level from computed tomography. We also measured stand-
ardized uptake value (SUV) of visceral and subcutaneous fat at umbilicus 
level, and the mean SUV of both psoas muscles. Dementia was diagnosed 
when a patient or caregiver complained of cognitive decline which ham-
pers everyday life and objective neuropsychological test confirmed 
decreased cognitive function.
Results: A total of 110 stroke patients were recruited, but 108 patients 
(mean age=72 years) were finally analyzed after excluding two active can-
cer patients. 13 patients had already diagnosed with dementia before 
index stroke and 19 patients developed dementia after stroke. The 
patients with dementia had significantly decreased abdominal muscle 
index and increased glucose uptake from visceral fat. The glucose uptake 
at visceral fat was inversely associated with body mass index (r=-0.329, 
p=0.001), bone mineral density in spine (r=-0.265, p=0.006) and fat index 
(r=-0.436, p<0.001). Cox regression model including age, carotid steno-
sis, neurological severity and laboratory variables showed that the 
patients with elevated metabolism in the visceral fat were independently 
associated with dementia after stroke.
Conclusions: Increased glucose uptake at visceral fat was independently 
associated with post-stroke dementia. Whether this phenotype is a modi-
fiable risk factor warrants future study.
Disclosure of interest: No
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PREDICTION OF TISSUE OUTCOME IN 
STROKE PATIENTS WITH ENDOVASCULAR 
THROMBECTOMY USING A GENERALIZED 
LINEAR MODEL
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in coma and if there is associated medial thalamic involvement a poor 
outcome can be expected.
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Association of timed up-and-go performance 
with objectively measured life space in patients 3 
months after ischemic stroke
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Background and aims: Stroke is a common cause of mobility limita-
tion, including a reduction in life-space, which is defined as the spatial 
extent in which a person moves within a specified period of time. We 
aimed to analyze patients’ objective and self-reported life-space and clini-
cal stroke characteristics.
Methods: MOBITEC-Stroke is a prospective observational cohort study 
addressing post-stroke-mobility. We assessed life-space 3 months post-
stroke using a portable tracking Global Navigation Satellite System 
(GNSS) device (7 consecutive days) and by self-report (Life-Space 
Assessment/LSA). We analysed the timed up-and-go (TUG) test, stroke 
severity (NIHSS), and the level of functional outcome (modified Rankin 
Scale) in relation to participants’ objective (distance- and area-related life-
space parameters) and subjective (LSA-score) life-space by multivariable 
linear regression analyses, adjusted for age, sex, and residential area.
Results: We included 41 ambulatory patients (mean age 70.7 years, 29.3% 
female). In multivariate analyses, we observed a positive relationship between 
TUG-performance and maximum distance from home (p = 0.006), convex 
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Results: The study included 592 persons with IS and T2D receiving 
GLP-1 and 973 receiving DPP-4.
Table 1 shows mortality and risk of severe- and re-stroke between the 
groups.
Conclusions: The 30- and 365-day post-stroke mortality rates were 
lower in IS with co-morbid T2D receiving GLP-1 before stroke compared 
to those receiving DPP-4. Further, the risk of severe stroke was lower 
amongst the persons receiving GLP-1 at the time of IS. We found no dif-
ferences in the risk of re-stroke.

Disclosure of interest: Yes
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Predictors of Unfavorable Functional Outcome in 
Young and Middle- Aged Patients with First – Ever 
Ischemic Stroke
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Background and aims: About 80% of young adult ischemic stroke (IS) 
patients have favorable functional outcome at hospital discharge, but data 
about predictors of unfavorable outcome is still insufficient. The aim of 
our study was to identify predictors of unfavorable outcome in young and 
middle-aged IS patients.
Methods: A prospective study of 81 patients with acute IS, admitted to 
the Neurology Clinic, University Hospital Pleven from 2022 to 2023 was 
done. IS severity was assessed by National Institutes of Health stroke 
scale (NIHSS). Functional outcome at discharge evaluated by the modified 
Rankin scale (mRS) was defined as favorable (0–2) or unfavorable (3–6). IS 
was classified according to the Oxford Community Stroke Project (OCSP) 
criteria as: total anterior circulation infarction (TACI), partial anterior 
circulation infarction (PACI), posterior circulation infarction (POCI) and 
lacunar infarction (LACI). The statistical analysis was performed with 
Statistical Package for Social Sciences version 26.0.
Results: The mean age of the patients was 47,82±7,83 years. Functional 
outcome at hospital discharge was favorable in 43 (53,1%) and unfavora-
ble in 38 (46,9%) of patients. Ninety percent of the patients with TACI 
and 61,6% with PACI had unfavorable functional outcome (mRs 3-6). The 
median NIHSS score on admission in the group with unfavorable outcome 
was 8,5 and 4 in the group with favorable outcome. The differences were 
statistically significant (p<0,0001).
Conclusions: TACI, PACI and higher median NIHSS score on admission 
are significant predictors of unfavorable outcome at hospital discharge in 
young and middle-aged patients with first – ever IS.

4University Hospital Leipzig, Department of Department of Neuroradiology, 
Leipzig, Germany, 5University Hospital Carl Gustav Carus Dresden, Institute of 
Neuroradiology, Dresden, Germany, 6University Hospital Freiburg, Department 
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Institute for Diagnostic and Interventional Radiology and Neuroradiology, 
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Background and aims: Endovascular thrombectomy as a treatment 
option for acute stroke in the extended time window (6-24 hours) has 
improved the prognosis of patients with potentially salvageable tissue. To 
estimate this, the most common way is the application of thresholds to 
perfusion imaging data. This method, however, has certain drawbacks, as 
it is limited to one modality and does not take interactions between vari-
ables into account.
Methods: We implemented a multiparametric mass-univariate logistic 
model on imaging and clinical data of 405 stroke patients undergoing 
endovascular therapy. We included the dichotomized TICI-scale as a sur-
rogate parameter for recanalization success. Variables not contributing to 
the improvement of the model were removed in a step-down approach. 
Model evaluation was performed on separate internal and external data-
sets and compared with the threshold-based methods.
Results: We found that perfusion parameter maps were sufficient for 
tissue outcome prediction. Clinical parameters as well as non-contrast 
CT and CT angiography did not improve predictive accuracy. Compared 
with single-parameter threshold-based models, our multiparametric logis-
tic model had comparable volumetric accuracy (absolute volume differ-
ence: 36.8ml [±10.6] vs. 35.0ml [±9.4]), but showed a significant increase 
in spatial accuracy (DICE: 34.2% [±7.6] vs 27.3% [±7.7], AUC/ROC: 
89.2% [±1.9] vs 80.8% [±3.2]).
Conclusions: Our results highlight the diagnostic value of perfusion 
data. Multiparametric mass-univariate logistic prediction has a high poten-
tial to outperform the classical single-parameter thresholding-based tis-
sue outcome prediction in spatial accuracy and provides an optimized 
individual biomarker for the benefit from mechanical thrombectomy in 
acute stroke care.
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Clinical outcome in ischemic stroke patients 
with type 2 diabetes treated with glucagon-
like peptide-1 (GLP-1) receptor agonists versus 
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Background and aims: Type 2 diabetes 2 (T2D) is a risk factor for 
ischemic stroke (IS) and is associated with an adverse prognosis.
Landmark cardiovascular outcome trials showed that GLP-1 receptor 
agonists and SGLT-2 inhibitors reduce the risk of major adverse cardiovas-
cular events in patients with T2D, whereas DPP-4 inhibitors have not 
shown cardiovascular benefits.
Aim: To compare post-stroke outcomes amongst IS with T2D receiving 
GLP-1 or DPP-4.
Methods: A registry-based cohort study using all acute IS events from 
2017-2020 in Denmark with co-morbid T2D receiving GLP-1 or DPP-4 at 
stroke admission.
Results were adjusted for age, sex, stroke severity, living arrangements, prior 
stroke, atrial fibrillation, smoking, hypertension, Charlson-Comorbidity-
Index, immigrant-, income- and occupational status.

Table 1. GLP-1 vs. DPP-4 in IS with T2D.

30-day mortality (RR)
Adjusted 0.37 (0.23 - 0.59)

0.55 (0.34 - 0.90)
365-day mortality (RR)
Adjusted 0.46 (0.35 - 0.60)

0.73 (0.55 - 0.96)
Severe stroke (RR)
Adjusted 0.39 (0.21 - 0.70)

0.53 (0.28 - 0.99)
Re-stroke (HRR)
Adjusted 0.78 (0.49 - 1.23)

0.78 (0.49 - 1.26)
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imaging, laboratory and health resources variables are associated with this 
outcome. Knowledge of in-hospital ischemic stroke case fatality predic-
tors allow clinicians to implement appropriate preventive measures, car-
ried out needed studies and direct resources in an efficient manner. I 
describe the experience of in-hospital acute ischemic stroke case fatality 
and its risk factors.
Methods: A one-year single center, retrospective, cross-sectional stud-
ied was carried out. All admitted patients with acute ischemic stroke 
brain infarct type were included. Sociodemographic, clinical, laboratory 
and imaging studies variables were drawn out. Quantitative variables were 
summarized as means, medians and interquartile ranges. Bivariate analysis 
was used to evaluate associations of in-hospital stroke case fatality and 
imputed variables.
Results: 402 stroke brain infarct type patients were included, mean age 
73,28 years (SD±14,53), 50,4% men. Prevalent vascular risks factors were 
hypertension (70,90%), diabetes mellitus type 2 (24,13%) and previous 
stroke (20,90%). There were 13 (3,2%) in-hospital case fatalities. Mean 
time from admission to death was 11.38 days (SD±10,8). Lower hemo-
globin levels (p=0.002), lower total, LDL and HDL serum cholesterol lev-
els (p=0.02), internal carotid artery stenosis >50% by duplex ultrasound 
(p=0.01) and stroke severity as measured by NIHSS score (p<0,0001) 
showed association with in-hospital stroke case fatality.
Conclusions: In our center, in-hospital ischemic stroke case fatality was 
low and high NIHSS score, high grade carotid stenosis, lower hemoglobin 
level, and low cholesterol (total, LDL, HDL) levels were associated with 
this outcome.
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Background and aims: This study aimed to summarize the current lit-
erature on mechanical thrombectomy (MT) in nonagenarians and to pro-
vide updated clinical evidence of its feasibility, effectiveness, and safety in 
nonagenarians.
Methods: PubMed, EMBASE, the Cochrane Library, and Web of Science 
were searched for relevant randomized controlled trials and observa-
tional studies that reported the clinical outcomes of nonagenarians with 
acute ischemic stroke after undergoing mechanical thrombectomy. Risk of 
bias was assessed using different scales. I2 statistic was used to evaluate 
the heterogeneity of the results.
Results: Thirteen studies and 657 patients were included. The estimated 
rate of successful revascularization was 80.82% (95% confidence interval 
[CI]: 77.48% - 83.97%), and the rate of favorable outcome (modified 
Rankin score [mRS] 0 - 2) was 21.60% (95% CI: 13.81% - 30.41%). The 
rate of good outcome (mRS score 0 - 3) was 23.08% (95% CI: 18.88% - 
27.55%). The estimated risk of death during hospitalization was 20.55% 
(95% CI: 15.93% - 25.55%), while the mortality rate at 3 months was 
44.38% (95% CI: 33.66% - 55.36%). The rate of intracranial hemorrhage 
(ICH) occurrence was 12.84% (95% CI: 5.27% - 22.68%), while the rate of 
symptomatic intracranial hemorrhage (sICH) was 3.52% (95% CI: 1.67% 
- 5.85%).
Conclusions: MT in nonagenarians demonstrated a high rate of success-
ful revascularization. Conversely, the rate of futile revascularization is high 
with a low functional independence proportion. Therefore, MT should 
not be indiscriminately advocated in nonagenarians. Satisfactory results 
require careful selection of patients.
Disclosure of interest: No
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Thrombectomy

Xiao Zhang*1,2, Xuesong Bai1, Liqun Jiao1

1Xuanwu Hospital, Capital Medical University, Department of Neurosurgery, 
Beijing, China, 2University of Oxford, Sir william dunn school of pathology, 
Oxford, United Kingdom

Background and aims: This study summarized the current literature to 
compare the safety and efficacy between first-pass effect (FPE) and multi-
ple-pass effect (MPE) for thrombectomy in treatment of acute ischemic 
stroke (AIS)
Methods: Major databases were searched for studies which reported 
clinical outcomes regarding successful recanalization after first pass of 
mechanical thrombectomy in AIS. The assessment of bias was performed 
using different scales. I2 statistic was used to evaluate heterogeneity 
between reviewers. Subgroup, meta-regression and sensitivity analyses 
were conducted to explore the source of heterogeneity.
Results: A total of 9 studies were eligible for final analysis. For successful 
recanalization (mTICI 2b-3), favorable outcomes were seen in 49.7% (95% 
confidence interval (CI): 40.5-58.9%) and 34.7% (95% CI: 26.8-42.7%) of 
FPE and MPE patients, respectively. Mortality at 3 months was 13.8% 
(95% CI: 10.8-16.9%) and 26.0% (95% CI: 17.7-34.2%), respectively. For 
AIS with successful recanalization, FPE had more favorable outcome 
(odds ratio (OR): 1.85, 95% CI: 1.48-2.30; p < 0.01; I2 = 0%) and lower 
mortality than MPE (OR: 0.58, 95% CI: 0.42-0.79; p = 0.001; I2 = 61.9%).
Conclusions: FPE is associated with better outcomes than MPE after 
achieving successful or complete recanalization.
Disclosure of interest: No
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Background and aims: In-hospital ischemic stroke case fatality  
ranges from 3 to 18%. A wide range of sociodemographic, clinical, 
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associated with a 1.44-fold and 1.61-fold increase in the risk of poor out-
come upon discharge (adjusted OR 1.44; 95% CI, 1.10-1.88; P-trend 
=0.008) and in-hospital pneumonia (adjusted OR 1.61; 95% CI, 1.18-2.20; 
P-trend =0.001) in comparison to Q1 after adjustment for potential 
covariates.
Conclusions: A high level of serum globulin upon hospital admission was 
independently associated with all cause in-hospital mortality, poor out-
come upon discharge and in-hospital pneumonia in AIS patients.
Disclosure of interest: No
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Background and aims: Diffusion imaging offers new techniques to 
investigate cortical microstructure in-vivo which extend available tools to 
assess structural reserve in stroke recovery research. Literature has indi-
cated that lower cortical fractional anisotropy (FA) might associate with 
higher cytoarchitectonic complexity as a potential surrogate of micro-
structural reserve. We hypothesized that lower FA of contralesional cor-
tices of the frontal lobes, which contain key areas of the human motor 
network, might be linked with favorable outcome after stroke.
Methods: Clinical and diffusion-based imaging data from 19 patients were 
obtained acutely after stroke and after 3-6 months. We calculated free 
water corrected mean FA for the contralesional frontal lobe. Ordinal logis-
tic regression was used to relate cortical FA, dichotomized into higher and 
lower FA by median split, to the modified Rankin Scale (mRS) at follow-up, 
adjusted for age, initial severity and hemispheric dominance.
Results: Patients with lower FA exhibited lower levels of residual disabil-
ity at follow-up (P=0.004, Fig. 1). Higher baseline NIH Stroke Scales values 
(P=0.006) and age (P=0.03) were independent predictors of worse 
outcome.
Conclusions: These findings indicate that the diffusion-based assess-
ment of cortical microstructure might serve as a powerful, novel tool for 
recovery research and significantly add to the emerging concepts of brain 
health and structural reserve of contralesional cortices for outcome vari-
ability after stroke.
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Background and aims: Transient ischemic attack is currently defined as 
transient symptoms without ischemic lesion in brain imaging. If an 
ischemic lesion is identified by MRI, the patient is considered suffering a 
minor stroke (MS). Gait and balance disorders are among the most 
important determinants of independent living in the elderly and TIA and 
minor stroke were associated previously with gait and balance disorders. 
Therefore, our aim is to analyze the gait profile in TIA and MS patients.
Methods: An observational study has been conducted among patients 
with transient neurological symptoms. They have been classified as TIA or 
MS according to the results of MRI (positive or negative DWI). 
Demographic and clinical data (including Berg Balance scale, BBS) were 
collected. All patients underwent a gait study using the Gaitrite Electronic 
SystemTM. A comparative study was performed between the two groups.
Results: A total of 77 patients completed the study, 45 TIA and 32 MS. 
The mean age was 72.1 years, with no differences between groups. No 
differences were detected in the main gait parameters (FAP, speed, dis-
tance, step length) between the two groups. Neither in the BBS. There 
was no significant relationship between gait parameters and symptom 
duration. We found a weak negative correlation between time to antia-
gregation loading dose and BBS.
Conclusions: Although previous studies demonstrate alterations in gait 
in patients with TIA and MS, our study does not show differences in the 
gait profile between TIA and MS depending on whether DWI-MRI lesions 
are present or not.
Disclosure of interest: No
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Background and aims: We investigated the association between serum 
globulin levels upon hospital admission and in-hospital short-term out-
comes in acute ischemic stroke (AIS) patients.
Methods: A total of 3,127 AIS patients enrolled from December 2013 to 
May 2014 across 22 hospitals in Suzhou city were included in the present 
study. We divided patients into 4 groups according to their level of admis-
sion serum globulin: Q1 (<23.5 g/L), Q2 (23.5–26.4 g/L), Q3 (26.4–29.9 
g/L), and Q4 (⩾29.9 g/L). Logistic regression models were used to esti-
mate the effect of serum globulin on the short-term outcomes, including 
in-hospital pneumonia, all cause in-hospital mortality and poor outcome 
upon discharge (modified Rankin Scale score ⩾3) in AIS patients.
Results: The risk of in-hospital mortality was significantly higher in 
patients with highest serum globulin level (Q4) compared to those with 
lowest (Q1) (adjusted odds ratio [OR] 1.95; 95% confidence interval [CI], 
1.03-3.68; P-trend =0.027). The highest serum globulin level (Q4) was 

Fig.1. Residual mRS at 3-6 months after stroke across groups of 
patients with high or low fractional anisotropy in the unaffected frontal 
cortex at stroke onset.
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assessing patients and guiding treatment options. This study aimed to 
propose a method that estimates stroke outcome in DWI and Emergency 
clinical information.
Methods: Consecutive patients who underwent DWI for AIS were ret-
rospectively recruited from two hospitals. The AIS cases in each hospital 
were as follows: from January 2011 to December 2019 for HUCSHH, and 
from July 2014 to October 2019 for KNUH. Eventually, 2159 DWI images 
of AIS (for HUCSHH, 694 men and 485 women with a mean ± standard 
deviation age of 69.8 ± 12.7, and for KNUH, 555 men and 425 women 
with a mean ± standard deviation age of 72.4 ± 12.4) were included. We 
constructed algorithms using pretrained Medicalnet with other outcome 
parameters
Results: The model achieved an accuracy of 73.3%, an AUC of 0.764, and 
an F1-score of 0.751. The most important factors that were found to 
determine the outcome of the stroke were the initial National Institutes 
of Health Stroke Scale (NIHSS) score, patient age, initial diffusion MRI 
volume, and lesion location. These factors likely play an important role in 
determining the severity of the stroke and the likelihood of a favorable 
outcome.
Conclusions: Deep learning approaches using DWI and initial clinical data 
may be useful for estimating stroke outcome and may serve as an ancillary 
tool that can assist physicians in making urgent clinical decisions.
Disclosure of interest: No
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STROKE PATIENTS HAVE LOWER BLOOD 
LEVELS OF NUTRIENTS THAT ARE RELEVANT 
FOR RECOVERY: A SYSTEMATIC REVIEW AND 
META-ANALYSIS
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Nick van Wijk1, Ardy van Helvoort1,2, Adina Michael-Titus3, 
Mirian Lansink1
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2NUTRIM, School of Nutrition and Translational Research in Metabolism, 
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Neuroscience, Surgery and Trauma, London, United Kingdom

Background and aims: Malnutrition is common after stroke and may 
not be limited to suboptimal bodyweight and energy intake but also 
includes inadequate blood levels of nutrients. This systematic review and 
meta-analysis aimed to investigate blood levels of a broad selection of 
nutrients in stroke cases compared to controls.
Methods: MEDLINE, CAB and Embase abstracts were searched for 
studies published in English from 1980 until 2022. Studies with adult 
stroke subjects and controls whose blood samples were analyzed for 
compounds from a selected series of nutrients known to exert anti-
oxidant or anti-inflammatory activity or be involved in membrane phos-
pholipid synthesis. Results were generated with a random-effects 
meta-analysis-model for unadjusted and age-adjusted data, if the number 
of reports per nutrient was >3.
Results: From 57 studies, there were 105 reports on blood levels of 
specific nutrients. Results showed significant changes in blood levels of 
many nutrients in stroke patients compared to controls. For 64% of nutri-
ents lower levels were observed; for 29% there were no significant differ-
ences, while for 7% of nutrients increased levels were observed. In 
general, observed reductions in nutrient levels were independent of the 
phase (acute-subacute-chronic) after stroke.
Conclusions: Our results show lower blood levels in stroke patients as 
compared to controls for many nutrients that are involved in recovery 
and repair processes after stroke. These results underline the presence of 
a suboptimal nutritional status after stroke. The inclusion of specialized 
nutritional interventions to support recovery after stroke should receive 
consideration, in the multidisciplinary context of stroke rehabilitation.
Disclosure of interest: Yes
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Background and aims: Neuron-Specific-Enolase (NSE) is a glycolytic 
enzyme, released after stroke, cardiac arrest, trauma. Its level may identify 
patients at risk of poor outcomes. The aim of our study was to assess 
NSE in acute stroke (AS).
Methods: We recruited 210 patients, subgrouped according to age (A:up 
to 29years; B:30-44years; C:45-64years; D:65-76years; E:> 77years) and 
type of infarction (1: Lacunar-Small Vessel Occlusions (L-SVO); 2: Large-
Medium Vessel Occlusions (L-MVO).
Results: NSE was not significantly higher in group D and E compared 
with A and B. Mild significance was detected in A1 vs B1 and C1 and 
between C2 vs D2, especially in patients with concomitant chronic 
ischaemic encephalopathy (CIE) compared to those without CIE and in 
L-MVO. Pearson’s test showed correlations of NSE with age, day1 GCS, 
day7 GCS, day7 MRS, PAP, LAD, BNP.
Conclusions: NSE level may increase by aging. This occurs in AS. 
However, its entity may decrease in CIE, when gliosis becomes predomi-
nant. Levels correlate with worst acute neurological-cardiological condi-
tions, especially in elderly patients, as expression of acute severe ischaemic 
sufferance and reduced clearance. Higher standard deviations and lower 
correlations may lessen statistical significance in the most advanced age. 
Nonetheless, NSE may be a useful parameter of necrosis and blood-brain-
barrier disruption, although the half-life is brief. Biomarkers with longer 
half-life, as tau and neurofilament light proteins, may better indicate the 
burden of axonal degeneration in CIE. Further biological and radiological 
data would allow better prediction of prognosis and appropriate protocol 
of rehabilitation, based on benefit-cost analysis.
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Automatic assessment of 3month MRS using 
Diffusion-Weighted Imaging in Acute Ischemic 
Stroke with Emergency clinical information
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Background and aims: The accurate estimation of acute ischemic 
stroke (AIS) using diffusion-weighted imaging (DWI) is crucial for 
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checked for vital status and sent questionnaires to participants known to 
be alive and who had agreed to continued participation at 3 years (111 
excluded: 61 deceased,27 uncontactable,15 declined,8 lacked capacity to 
consent). We received 96 (62.7%) out of 153 questionnaires sent (mean 
age 72.26, [SD=10.76], 39.6% female, 46.9% lacunar) at mean= 8.48 years, 
[SD=0.57] after stroke. Half of participants (48.9% lacunar, 54.9% corti-
cal) had memory concerns and 40.6% experienced lingering problems 
post-stroke (37.8% lacunar, 43.1% cortical), including slowed thinking 
(52.2% lacunar, 38.3% cortical) and mobility problems (44.4% lacunar, 44% 
cortical). In total, 41.7% suffered from anxiety/depression and 33% felt 
stroke limited their social life. Dependency was low (median mRS 1,IQR 
0-2,11.8%, mRS>2); 45.7% reported difficulties performing usual activi-
ties including household tasks (35.1%) and self-care activities like washing 
or dressing (19.4%).
Conclusions: Recognising the substantial long-term impact of mild stroke 
is essential for directing clinical management and research priorities.
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NEIGHBORHOOD DENSITY OF RELIGIOUS 
ORGANIZATIONS IS ASSOCIATED WITH 
DISABILITY AND DEPRESSION AMONG 
STROKE SURVIVORS IN SOUTH TEXAS, 
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Background and aims: Religious organizations provide support and 
opportunities for socializing. We assessed if neighborhood density of reli-
gious organizations is favorably associated with post-stroke outcomes.
Methods: Incident stroke survivors (2009-2020) were ascertained from 
a population-based stroke cohort in Texas, US. Our exposure was density 
of religious organizations by census-tract (dichotomized by the median 
(4.5)). Outcomes were assessed at 90-days (Table 1). We fit adjusted lin-
ear mixed models with inverse probability weighting and multiple imputa-
tion and considered an interaction with stroke severity.
Results: The sample was 45-95 years old, primarily male (53.4%) and 
Mexican American (62.6%). Stroke severity modified associations of reli-
gious organization density with disability and depression (p=0.0040, 
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Risk factors for recurrent cerebrovascular events 
in patients with transitory ischemic attack-a 
cohort study
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of Medicine, and Pharmacy” Carol Davila”, Clinical Neurosciences, Bucharest, 
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Background and aims: Transitory ischemic attack (TIA) is a known risk 
factor for subsequent ischemic stroke. Risk stratification beyond de 
ABCD2 score could help identify high-risk patients.
Methods: We retrospectively included patients with the diagnosis of 
transitory ischemic attack admitted to the Neurology Department in a 
tertiary Stroke Centre from December 2012 to January 2022. Our aim 
was to assess clinical and laboratory findings associated with recurrent 
ischemic events defined as stroke or TIA at 6 months follow-up.
Results: Out of 150 patients for which follow-up data were available, 13 
patients (8.6%) had a recurrent ischemic cerebral event at 6 months- 6 
had TIA (3,5%) and 7 had a stroke (4,1%). The median ABCD2 score in 
the studied population was 4. There was no significant difference in the 
ABCD2 score between the two groups (p=0.361). The 6-month recurrent 
rate was 7.6%. Patients with ischemic recurrence had significantly higher 
erythrocyte sedimentation rate (ESR) at admission (50/min, IQR 32-53 vs. 
17/min, IQR 7-26), p=0.035) and blood glucose levels (117, IQR 100-147 
vs 137, IQR 123-156, p=0.037). Peripheral artery disease (PAD) was more 
common in patients with repeated events (8.8% vs 30.8%, p=0.035) and 
was an independent risk factor for stroke recurrence (RR=1.24, 95% CI, 
0.934-1,656).
Conclusions: Peripheral artery disease is an independent risk factor for 
stroke recurrence in patients with TIA. Ongoing inflammation might pre-
sent a supplementary risk factor in this patient population.
Disclosure of interest: No
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Background and aims: Data on the long-term impacts of mild ischae-
mic stroke and small vessel disease are lacking or originate from studies 
with a short follow-up period. We report data on functional, cognitive 
and subjective well-being outcomes 7-9 years post lacunar or mild corti-
cal ischaemic stroke.
Methods: We recruited patients within 3 months of non-disabling stroke 
(mRs ⩽2) and assessed demographics, vascular risk factors, dependency 
(mRS), cognition and brain MRI. At 7-9 years post-stroke, we assessed 
dependency, subjective cognition, mobility, depression/anxiety and well-
being using validated questionnaires and tools including the Stroke Impact 
Scale (SIS).
Results: We recruited 264 participants (mean age at recruitment 66.91, 
[SD=11.84], 41.7% female,44.7% lacunar). At 7-9 years post-stroke, we 
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Background and aims: The aim of this study was to investigate the 
association of diabetes mellitus (DM) and admission hyperglycaemia (AH) 
and outcome in patients with acute ischaemic stroke with large vessel 
occlusion in the anterior circulation treated with bridging therapy (BT) 
versus mechanical thrombectomy (MT) in daily clinical practice, as 
alteplase is currently in short supply.
Methods: Patients admitted to our Bernese Stroke Centre between 
02/2015 and 06/2021 were consecutively included in this observational 
cohort study. Patients treated with BT versus MT and with versus with-
out DM and with versus without AH (glucose ⩾7.8 mmol/L) were 
compared.
Results: 1250 patients (48.5% women, median age 76 years), 290 (23.2%) 
with DM and 356 (28.5%) with AH were analyzed.
Patients with AH treated with BT versus MT were more frequently dead 
at 3 months (41.9% versus 32%,OR=1.72 (95%CI:1.09-2.72), adjusted-
p=0.019) but less frequently showed recurrent/progressive in-hospital 
ischaemic stroke NIHSS⩾4 (6.9% versus 13.9%, OR=0.38 (95%CI:0.17-
0.84), adjusted-p=0.016).
Patients without AH/DM treated with BT versus MT less frequently suf-
fered from in-hospital symptomatic intracerebral haemorrhage (3.4% ver-
sus 7.2%, OR=0.42 (95%CI:0.21-0.81), adjusted-p=0.009/4.4% versus 
7.8%, OR=0.51 (95%CI:0.29-0.91), adjusted-p=0.021) and vascular death 
(49.5% versus 62.9%, adjusted-p=0.012 and 50.9% versus 63.2%, 
adjusted-p=0.010).
All other outcomes did not differ in group comparisons.
Conclusions: Whether patients with DM got treated with BT versus MT 
did not reveal different outcomes. However, in the other group compari-
sons, there were few differences in outcomes, most of which in favour of 
BT except death at 3 months in patients with AH. Further studies are 
needed in this specific field of stroke.
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Background and aims: Ischaemic stroke (IS) incidence in young adults 
is increasing globally, leading to significant morbidity and economically 

p=0.1199, respectively). Greater density was associated with greater dis-
ability among mild and greater depression among mild and especially 
moderate-severe stroke survivors (Figure 1). Greater density was possi-
bly associated with less disability among moderate-severe and worse qual-
ity of life among all stroke survivors.
Conclusions: Unexpectedly, residing in neighborhoods with greater 
density of religious organizations was associated with worse outcomes. 
One possible hypothesis is stroke survivors who frequented religious 
organizations pre-stroke are not able to do so post-stroke. Further 
research is needed to unravel these associations with consideration of 
confounding by socioeconomic status and potential effect modification by 
ethnicity and age.
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Table 1. Outcomes.

Outcome (N) Scale Range Higher means

Disability (1,392) Activities of Daily Living (ADL)/
instrumental ADL

1-4 Worse

Depression (1,188) Patient Health Questionnaire-8 0-24
Quality of Life (1,293) Abbreviated Stroke-Specific 

Quality of Life
0-5 Better

Cognition (1,299) Modified Mini-mental State Exam 0-100
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factors like hypertension, ischaemic heart disease, diabetes mellitus and 
prior stroke were not associated with RTW.
Conclusions: Despite high rates of functional recovery, many young IS 
patients do not RTW. This mismatch between functional recovery and 
RTW warrants further research.
Disclosure of interest: No
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Background and aims: Cilostazol, a potent phosphodiesterase inhibi-
tor, reduced cerebral ischemia and death or disability in patients with 
aneurysmal subarachnoid hemorrhage (aSAH).
Methods: We determined the rate of premature discontinuation, minor 
and major bleeding, and functional independence at discharge among 
patients who were treated with cilostazol (100mg twice daily) in combi-
nation with enteral nimodipine. We compared the rates of functional 
independence with historical controls using both matched comparison 
and multivariate analysis.
Results: A total of 17 aSAH patients were treated with oral cilostazol 
(initiated within 48 hours of onset) and continued for a mean period 
(standard deviation) of 17.4 (±7.2) days. Premature discontinuation of 
cilostazol occurred in 2 patients due to hypotension and 4 patients 
after unrelated death. Major and minor bleeding was seen in none of 
the patients. A total of 12 patients underwent intraventricular cathe-
ter placement (8 after cilostazol was started) and 4 patients under-
went craniectomy (all after cilostazol was started) without post 
procedure complications. In matched control analysis, the proportion 
of patients with functional independence was higher among cilostazol 
treated patients compared with those who were not treated with 
cilostazol (8 of 17 [47.1%] and 15 of 78 [19.2%], respectively). In the 
multivariate analysis, cilostazol use was associated with higher odds of 
functional independence (odds ratio 4.18, 95% confidence interval 
0.97,19.59) after adjusting for age, sex, Hunt and Hess grade, and 
Fisher grade.
Conclusions: Our study provides data regarding safety and tolerability 
of cilostazol and
nimodipine combination in aSAH patients with preliminary evidence of 
therapeutic benefit.
Disclosure of interest: No

productive years lost. Returning to work (RTW) is thus a key rehabilita-
tion goal, but literature on this is limited. We evaluated RTW incidence in 
a young IS cohort from Asia, thereafter performing a systematic review 
and meta-analysis to evaluate pooled incidence and associations of RTW 
in young IS.
Methods: We retrospectively evaluated all consecutive young adults (18-
50 years) with IS admitted to a comprehensive stroke centre from 2020-
2021. In parallel, we searched PubMed, Embase, Scopus and Cochrane 
databases for all similar cohorts from 2000-2022. We meta-analysed asso-
ciations between established risk factors and RTW, plus overall pooled 
proportions for RTW and functional recovery (defined as 90-day modified 
Rankin Scale of 0-2).
Results: 226 young IS patients were included in our cohort study, with 
58/117 (49.6%) RTW and 134/167 (80.2%) functional recovery. 6 cohort 
studies incorporating 1329 patients were included (Table 1). Meta-analysis 
illustrated that pooled proportions of young IS patients who RTW was 
793/1329 (59.78%; CI 51.97-67.13, I2=83.3%; Figure 1A), whilst 535/651 
(82.18%; 95% confidence interval [CI] 79.05-85.93, I2=0%; Figure 1B) 
achieved functional recovery. Non-smokers were significantly more likely 
to RTW (Odds ratio [OR] 0.65, CI 0.54-0.80, I2=0%; Figure 2). Other risk 
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Background and aims: Leukoaraiosis and collateral circulation (cc) are 
processes that involve small vessels. Our main aim was to investigate the 
impact of leukoaraiosis in the degree of cc and its influence on functional 
outcome at 3 months in ischemic stroke due to large vessel occlusion.
Methods: We performed a prospective and observational study between 
1st June 2021- 31st January 2022 of consecutive patients with ischemic 
stroke due to large vessel occlusion (TICA, M1, M2), subjected to endo-
vascular treatment. Leukoaraiosis was measured in Magnetic Resonance 
Image with total Fazekas score (periventricular and deep white matter, 
ranging from 0-3). As prognostic variables we determined the degree of 
cc with cerebral perfusion on Computed Tomography using the 
Hipoperfusion Intensity ratio (HIR)-Tmax>10 seconds/Tmax>6 seconds 
(good cc-HIR<0.4/poor cc-HIR⩾0.4, functional prognosis was assessed 
by using the modified Rankin Scale score (mRS).
Results: We included 60 patients. Mean age was 73.5±12.5 years. 
Median NIHSS on admission 18 (11-22). Moderate to severe leukoaraiosis 
was associated with poor cc [OR 0.244 (0.009-0.204), p=0.033]. In logis-
tic regression model total Fazekas score of 2-3 [OR 8.01 (1.98-32.46), 
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A RETROSPECTIVE ANALYSIS OF 
ADHERENCE IN CHINESE ISCHEMIC 
STROKE AND TRANSIENT ISCHEMIC 
ATTACK PATIENTS TREATED WITH PCSK9 
MONOCLONAL ANTIBODY FOR 6 MONTHS

Yuan Gao*1, Jie Xu2, Shuang Cao1, Yuming Xu1

1The First Affiliated Hospital of Zhengzhou University, Neurology, Zhengzhou, 
China, 2Beijing Tiantan Hospital, Capital Medical University, Neurology Center, 
Beijing, China

Background and aims: There are more than 24 million patients with 
ischemic stroke (IS) and transient ischemic attack (TIA) in China, and 
about 70% haven't reached the LDL-C target value (70mg/dL). Recent 
studies revealed that the application of PCSK9 monoclonal antibody 
(PCSK9mAb) could reduce LDL-C, but not yet analyzed its adherence in 
Chinese IS and TIA.
Methods: There were 61 IS and TIA inpatients included from December 
23, 2019, to June 24, 2022. We analyzed PCSK9mAb adherence in 3rd, 
6th, 9th and 12th months. PCSK9mAb adherence was reported by the 
proportion of days covered (PDC), 0.8 or greater was considered to have 
fine adherence.
Results: The mean age of the study population was 56.85±12.88 years 
and 77.05% were men. Majority (98.36%) of patients adopted statin com-
bined PCSK9mAb therapy. The proportion of moderate-intensity statin 
use was 40.98% and high-intensity statin use was 59.02%. At the 3rd, 6th, 
9th and 12th months of follow-up, the mean PDC of PCSK9mAb was 
0.4496±0.30, 0.2960±0.25, 0.2094±0.14 and 0.2043±0.16. 
Approximately 3.4% patients were considered to have fine adherence. We 
found that 82.75% of patients stop PCSK9mAb therapy within 3 months 
and 94.82% discontinued within half a year. Inadaptation to frequent injec-
tion (40.00%) was the most primary reason, especially in the first 3-month 
treatment (52.38%). Besides, extremely low level of LDL-C (23.64%) was 
also one of the main reasons for stopping use.
Conclusions: Chinese IS and TIA patients had poor PCSK9mAb adher-
ence and needed to be improved in the future.
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Background and aims: The higher metabolic demand during neuronal 
activity induces an increase in cerebral blood flow. Deterioration of this 
fundamental healthy brain function was found to be crucial in the develop-
ment of dementia in animal models. We aimed to determine if neurovas-
cular coupling (NVC) at acute stage of stroke is predictive of functional 
recovery at 90 days.
Methods: We prospectively include all ischemic stroke with occlusion in 
anterior circulation, with Modified Rankin Score (mRS)⩽4 and without 
previous cognitive decline (The Informant Questionnaire on cognitive 
decline in the elderly score<3.5). Cerebral blood flow (CBFV) was 
assessed by transcranial Doppler at both P2 segment of the posterior 
cerebral artery secured by a probe-holder. NVC was determined by the 
peak relative increase in CBFV during a visual stimulus paradigm of each 
of 5 cycles of increasing length (5-sec, 10-sec and 20-sec ON-OFF phases) 
of a flickering checkerboard. Functional outcome was determined by mRS 
at 90 days.
Results: We analyzed 141 patients, 65% males, aged 67 (SD 11). Worse 
functional outcome was observed in 31 patients (22%). The magnitude of 
CBFV during stimulus paradigm from short (5-sec) to medium (10-sec) 
and long (20-sec) lengths did not differ significantly between groups of 
good and bad functional outcome (p>0.05).
Conclusions: The dynamics of NVC from visual stimulation, measured 
by TCD, in anterior circulation stroke was not predictive of functional 
impairment within 90 days-after stroke. The ongoing prospective study 
will aim to show if the NVC can be predictor for future subtle cognitive 
impairment.
Disclosure of interest: No
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CLINICAL AND NEUROANATOMICAL 
CORRELATES OF POST-STROKE FATIGUE

Inés García Bouyssou*1,2, Carlos Laredo3, Miquel Massons4, 
Xabier Urrs5

1Hospital Clínic de Barcelona, Department of physical therapy, Barcelona, 
Spain, 2Blanquerna- Universitat Ramon-Llull, Department of Physical Therapy, 
Barcelona, Spain, 3Institut d'Investigacions Biomèdiques August Pi i Sunyer, 
Magnetic Resonance Core Facility, Barcelona, Spain, 4Hospital Clinic de 
Barcelona, Department of Neurology, Barcelona, Spain, 5Hospital Clínic de 
Barcelona, Department of Neuroscience, Comprehensive Stroke Center, 
Barcelona, Spain

Background and aims: Post-stroke fatigue (PSF) has been described as 
early exhaustion with tiredness that develops during physical or mental 
activity and that generally does not improve with rest. Stroke survivors 
describe PSF as qualitatively different from pre-stroke fatigue. There are 
inconsistent findings on the relationship between the characteristics of 
the ischemic brain lesion and PSF.
Aim: To evaluate the severity of PSF in relation to the location and the 
size of the ischemic lesion in acute stroke patients to establish possible 
predictors of PSF.
Methods: We performed a prospective observational study to establish 
potential early predictors of long-term PSF, which was assessed using the 
Fatigue Assessment Scale 6 months after stroke. After segmenting brain 
infarcts on DWI images, we studied the association with PSF using voxel-
based lesion-symptom mapping.
Results: Out of 104 patients, 61 (59%) reported PSF. Female sex and 
history of diabetes mellitus was associated to greater risk of developing 
PSF. The volume of the ischemic lesion was not associated with PSF, and 

p=0,004] and ASPECTS [OR 2.03 (1.36-3.56), p=0.001] were indepen-
dently associated with poor cc. An interaction analysis between degree of 
leukoaraiosis and cc emerged as predictor of functional outcome at 3 
months [OR 10.81 (1.07-108.76), p=0.043].
Conclusions: Severity of leukoaraiosis was associated with poor collat-
eral grade in patients with ischemic stroke with anterior circulation large 
vessel occlusion. There was a synergistic effect between leukoaraiosis and 
cc as determinants of poor functional outcome.
Disclosure of interest: No
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The Impact of Diabetes Mellitus and Admission 
Hyperglycemia on Clinical Outcomes after 
Recanalization Therapies for Acute Ischemic 
Stroke: STAY ALIVE National Prospective 
Registry

László Szapáry1, Edit Bosnyák*2,2, Gabor Tarkanyi1,  
Péter Kalmár1, Zsofia Nozomi Karadi2
1University of Pécs, Neurology, Pécs, Hungary, 2University of Pecs, Neurology, 
Pécs, Hungary

Background and aims: It was previously reported that diabetes melli-
tus and admission hyperglycemia were associated with poor clinical out-
comes in patients with acute ischemic stroke who were treated with 
intravenous thrombolysis or mechanical thrombectomy. Our study aimed 
to assess the prognostic effect of diabetes and aHG on clinical outcomes 
in patients treated with recanalization therapies.
Methods: Our multicentric study was based on data from the prospec-
tive STAY ALIVE stroke registry between November 2017 and January 
2020. We compared the demographic data, clinical parameters and time 
metrics between recanalized DM and non-DM groups, and we analyzed 
the impact of DM and aHG on 90-day functional outcome, 90-day mortal-
ity, symptomatic intracranial hemorrhage, and successful recanalization. 
Altogether, we included 695 patients from the three participating stroke 
centers in Hungary. Regarding the overall population, patients with diabe-
tes were older and comorbidities were more frequent.
Results: There were significant differences in the 90-day good functional 
outcome, 90-day mortality and the rate of symptomatic intracranial hem-
orrhaging between the groups. Diabetes and aHG were independently 
associated with a poor clinical outcome and mortality at 3 months and 
sICH in the overall population. However, the presence of DM and aHG 
was not correlated with successful reperfusion after MT.
Conclusions: Our study revealed that diabetes and hyperglycemia on 
admission were correlated with poor clinical outcomes at 3 months in 
patients with acute stroke regardless of the recanalization method. In 
addition, the variables were also associated with sICH after recanalization 
therapies.
Disclosure of interest: No
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NEUROVASCULAR COUPLING AND 
FUNCTIONAL OUTCOME WITHIN  
90 DAYS-AFTER ISCHEMIC STROKE
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of Porto, Porto, Portugal, Department of Clinical Neurosciences and Mental 
Health, Porto, Portugal, 3Faculty of Medicine of the University of Porto, Porto, 
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for valid tools to predict outcome and treatment responses. We devel-
oped a clinical score to predict functional outcome after three months in 
juvenile stroke patients and aim for prospective validation in a multi-
center cohort study (DRKS00024407).
Methods: We analyzed retrospective data of 340 juvenile stroke patients, 
admitted to our local stroke unit between January 2011 and March 2020, 
for development of the prediction model. The score comprises preadmis-
sion factors, clinical and paraclinical findings, results of diagnostics during 
hospital stay and prophylactic treatment at discharge and is of high predic-
tive value (AUC 96.4%). For validation, a new data entry system (“PMD 
Stroke”) based on existing IT infrastructure was developed, which allows 
the documentation of clinical routine data in a structured manner to be 
also usable for further research. After monocentric integration into clini-
cal routine in December 2022, the “PMD Stroke” is currently subject to 
internal testing and will be rolled out to three German stroke centers to 
be implemented locally for subsequent prospective data collection.
Results: We expect to present preliminary multi-center data of prospec-
tive score validation. Furthermore, clinical application, structure and 
standardized data processing of the “PMD Stroke” will be demonstrated.
Conclusions: The proposed prediction score is potentially capable of 
valid individual outcome prediction in juvenile stroke patients. 
Furthermore, comprehensive and standardized documentation of routine 
clinical data can increase its discriminatory power and may drive new 
hypotheses.
Disclosure of interest: No
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RECURRENCE OF ISCHAEMIC STROKE IN 
PATIENTS WITH INCOMPLETE ETIOLOGICAL 
APPROACH

Charles Huamani1, Alina Hampshire1, Jose L. Cambron-Jimenez1, 
Andres Alberto Mercado1, Diana Hernández Santamaría1, 
Vanessa Cano Nigenda*1, Antonio Arauz Gongora1

1Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, 
Clínica de Enfermedad Vascular Cerebral, Ciudad de México, Mexico

Background and aims: In most studies, patients with incomplete etio-
logical approach are excluded, however, in Latin countries this is the most 
frequent proportion of patients with ischaemic stroke (IS). The aim of our 
study was to assess the risk of IS recurrence in patients with incomplete 
studies.
Methods: Retrospective and longitudinal study. Electronic records of 
patients treated at the Instituto Nacional de Neurología y Neurocirugía 
(INNN) in Mexico with a diagnosis of IS between January 2017 and 
December 2021 were reviewed. TOAST classification was used to deter-
mine incomplete studies if they had missing one of the following: 24-hour 
Holter monitor, echocardiogram (transthoracic or transoesophageal), 
neck vessels study (computed tomography angiography or Doppler), and 
laboratory studies. Follow up was performed for up to 2 years.
Results: 331 patients were included, with a mean age of 58±16 years, 
155(47%) were women, 82(24.9%) had an incomplete approach. IS 
recurrence was identified in 17 patients (5.14%) in the first 720 days 
from IS, of which 7/82(8.5%) had an incomplete approach, with a time 
to recurrence of 226[IQR 112-461]. In the Cox regression model, a 
Hazard Ratio (HR) of 2.86(95% CI 1.09-7.54) was obtained for IS recur-
rence in the group of patients with incomplete approach, maintaining 
this result even in the multivariate model adjusted for age, sex and days 
from the IS.
Conclusions: IS patients with undetermined aetiology by incomplete 
approach have a higher risk of IS recurrence, so, we strongly recommend 
to intensify approach measures from the first contact with patients.
Disclosure of interest: No

voxel-based lesion symptom mapping Analysis did not identify any specific 
brain area significantly associated with PSF.
Conclusions: PSF is very frequent in stroke patients, even after 6 
months. The absence of neuroanatomical correlates of PSF suggests that 
it is a multifactorial process with biological, psychological, and social risk 
factors that require further study.

Disclosure of interest: No
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PREDICT-JUVENILE-STROKE: PROSPECTIVE 
EVALUATION OF A PREDICTION SCORE 
DETERMINING INDIVIDUAL CLINICAL 
OUTCOME THREE MONTHS AFTER ISCHEMIC 
STROKE IN YOUNG ADULTS

Johannes Wischmann*1, Sonja Schönecker1, Verena 
Hoffmann2,3, Harald Meier3,4, Fady Albashiti3,5, Sven Poli6,7,  
Katharina Althaus8, Silke Wunderlich9, Lars Kellert1

1University Hospital Ludwig-Maximilians-University (LMU) Munich, 
Department of Neurology, Munich, Germany, 2University Hospital Ludwig-
Maximilians-University (LMU) Munich, Institute for Medical Information 
Processing, Biometry, and Epidemiology, Munich, Germany, 3University 
Hospital Ludwig-Maximilians-University (LMU) Munich, Data Integration for 
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Technical University of Munich, Department of Neurology, Munich, Germany

Background and aims: Juvenile stroke (18-55 years) is a highly relevant 
issue for both socioeconomic and individual aspects and there is a need 
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Results: We obtained 134 patients, 67 women, mean NIHSS 13,7. 66.2% 
of the patients presented mRankin0-2, 21% language, 33% motor and 
20.17% gait impairment at 90 days.
M3 and M6 presented the highest OR of having mRS>3 nearly being statisti-
cally significant (M3=4.44, p=0.06; M6=4.05, p=0.08). For gait disturbance 
Lentiform(L)-M3 presented the highest OR (L=4.1, p=0.07; M3=5.1, p=0.06) 
and M1-M5 for motor impairment (M1=2.8 p=1.17; M5=3.8 p=0.17).
We did not find differences by ASPECTs score.
Conclusions: In our study, the M3 and M6 regions were the most likely 
to show differences in patient functionality at 90 days, L-M3 with gait 
impairment and M1-M5 with motor disturbances. Although more studies 
are needed in this area, knowing which brain regions most affect long-
term functionality could help to optimize patient selection for recanaliza-
tion therapies in patients that present unfavorable acute neuroimage.
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Evaluation of clinical outcomes in posterior 
circulation stroke patients

Silvia Kmetonyova*1, Jaroslava Paulasova Schwabova1,  
Tereza Ruzickova1, Anna Olserova1, Ales Tomek1,  
Jaroslav Jerabek1

1Motol University Hospital, Department of Neurology, Prague, Czech Republic

Background and aims: NIH Stroke Scale (NIHSS) is a golden standard 
in evaluating patients with acute stroke. However, its prognostic value is 
more accurate in patients with anterior circulation stroke, compared to 
the posterior circulation stroke (PCS). Recently, Alemseged et al. intro-
duced adjusted NIHSS (postNIHSS) with emphasis on vertebrobasilar 
symptoms, adding postural instability and dysphagia into the evaluation. It 
proposes better identification of patients with potentially disabling stroke 
that might benefit from recanalization therapy.
We aimed to compare initial NIHSS, postNIHSS and their 3-month results 
vs. clinical outcomes measured by Berg Balance Scale (BBS), Activities of 
Daily Living (ADL) and Modified Rankin Scale (mRS).
Methods: A prospective monocentric study in the comprehensive stroke 
unit patients with acute PCS verified by brain MRI. Patient's clinical char-
acteristics, initial and 3-month NIHSS, postNIHSS, BBS, ADL and mRS 
were calculated and analyzed.
Results: Between 01/2021 and 12/2021 we examined 43 patients that 
were admitted with acute PCS. 14 of them underwent acute recanaliza-
tion treatment. There was no significant difference in 3-month mRS 
between patients with and without acute treatment (p=0.645). Initial 
postNIHSS (p=0.005) had stronger association with worse outcome than 
NIHSS (p=0.01). Initial postNIHSS had strong negative correlation with 
both initial and 3-month BBS (rho = -0,820, p <0.001 and rho = -0,533, 
p <0.001 respectively).
Conclusions: PostNIHSS identifies patients with potentially disabling 
stroke better than NIHSS and may be helpful in decision making of acute 
treatment. However, limitation of our study is a small sample and further 
validation on larger cohorts is recommended.
Disclosure of interest: No
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CLINICAL DETERMINANTS AFFECTING 
TIME-TO-DIAGNOSIS OF CEREBRAL 
VENOUS THROMBOSIS AND ITS IMPACT ON 
OUTCOME

Ângelo Fonseca1, Axel Ferreira1, Luís Ribeiro1,  
Cristina Duque1, Vítor Tedim Cruz*1

1Pedro Hispano Hospital, ULS-Matosinhos, Neurology Department, 
Matosinhos, Portugal

2423

ASSOCIATION OF CEREBRAL COLLATERAL 
CIRCULATION WITH FUNCTIONAL 
OUTCOME IN ACUTE ISCHAEMIC STROKE 
AFTER INTRAVENOUS THROMBOLYSIS IN 
MEXICO

Diana Hernández Santamaría*1, Vanessa Cano Nigenda1, 
Charles Huamani1, Andres Alberto Mercado1,  
Jose L. Cambron-Jimenez1, Adrian Pereda-Castillo1,  
Karla Ajuria1, Ana Minerva Vazquez Quezadas1,  
Antonio Arauz Gongora1

1Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, 
Stroke clinic, Mexico city, Mexico

Background and aims: A good cerebral collateral circulation has been 
associated with greater benefit of intravenous thrombolysis (IVT) in acute 
ischaemic stroke (AIS). Our proposal was to compare functional outcome 
(FO) at discharge in patients with AIS undergoing IVT according to their 
collaterality.
Methods: Observational retrospective study that included patients with 
anterior circulation AIS undergoing IVT from May 2020 to December 
2022 at the Instituto Nacional de Neurología y Neurocirugía (INNN) in 
Mexico. Imaging was evaluated using the Tan et al scale, considering a 
score of 0-1 as poor collaterality (PC) and 2-3 as good collaterality (GC). 
FO was assessed with the modified Rankin scale (mRs) at discharge as 
good (0-2) or poor (3-6).
Results: 96 patients with AIS undergoing IVT were included (mean age 
69.7±16.6 years, 55.2% women), and 66(68.8%) had GC. In patients with 
GC mean age was lower (67.4±17 years versus 74.7±15 years; p=0.046), 
and also the NIHSS (12.4±6 points versus 16.2±6 points; p=0.004); 
ASPECTS was higher (8.1±1 points versus 6.4±2 points; p=<0.001), 
large vessel occlusion was less frequent [7(10.6%) versus 16(53.3%); 
p=<0.001] and also hemorrhagic transformation [7(10.6%) versus 
15(50%); p=<0.001]. FO at discharge was better in patients with GC 
[39(59.1%) versus 4(13.3%); p=<0.001], with lower mortality [1(1.5%) 
versus 5(16.7%); p=0.011].
Conclusions: FO of patients with AIS undergoing IVT was better in 
patients with GC; suggesting an additional factor to consider in prognosis 
prediction.
Disclosure of interest: No
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Do all ASPECTS regions have the same functional 
impact at 90 days?

Iñigo Oyarzun Irazu*1, Daniel Martinez-Condor1,  
Clea Gutierrez1, Olaia Quintana1, Kelie Margarita Cadena1, 
Juan Manuel Garcia Sanchez1, Ivan Caballero1, Borja Aguilera1, 
Juan Carlos García Monco1

1Basurto University Hospital, Neurology, Bilbao, Spain

Background and aims: ASPECTS (Alberta Stroke Program Early CT 
Score) is an indispensable scale in middle cerebral artery ischemic stroke. 
However, it is not clear whether all regions have the same prognostic 
value.
We analyzed the relation of each of the ASPECTS regions with functional-
ity at 90 days.
Methods: We retrospectively analyzed demographic, radiological and 
clinical data of successful recanalizations (considered as TICI2B/3) with 90 
days of follow-up at our centre between 2018-2020.
We then performed a logistic regression to determine the likelihood of 
each different ASPECTS lesion to have modified Rankin Score(mRS)>3, 
language, motor or gait impairment at 90 days via Odds Ratio(OR). Also 
performed a logistic regression with each ASPECTS score.
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Recommendations: Promoting dialogue between health-services & 
nurses accelerates health-care-efforts. nurses participation increases 
more Rx-compliance and improves treatment-outcomes in stroke-
patients. This would reduce difficulties faced by patients from resource-
poor-southern-countries. Via policy-paper, we advocate that WHO/ESO 
should form common-guideline-manual on this complex-issue affecting 
developing-countries.
needs indepth discussion at ESO-forums for better outcome in manage-
ment of post stroke complications like epilepsy.
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Assessment of QOL in stroke patients with 
epilepsy in resource poor settings

S Pal*1, T Roy2

1SFCCP, med, meerut, India, 2Tnm hosp, med, meerut, India

Background and aims: Issues: gum hyperplasia, Fatigue, Sleeplessness, 
depression, anxiety common in stroke -epilepsy-sufferers. Supportive-
care facility inaccessible in rural/tribal areas asia.
Objective: 174 persons die/year from epilepsy-complications yearly. sta-
tistically >90% anxiety, 68% experience unbearable-fatigue; 70% social 
neglect/humiliation, 54% sleeplessness, 37% complain gum hyperplasia 
and 64% depression. Importance of spirituality/religion in coping with epi-
lepsy is increasingly recognized
Methods: This was a cross sectional study. We surveyed stroke-patients-
with-epilepsy through QOL-questionnaires. After 14 weeks with psycho-
social support, Counseling & palliative support with anti-depressants/
nutrition, QOL improved to statistically. 5 Traditional faith-healers 
involved for more psychological impact on patients family.
Results: Diazepam as adjuvant-drugs in 63% patients. 200 specialist pal-
liative care beds required for our Rural/tribal population of 6,00,000. sig-
nificant correlations between higher scores of spirituality with absence of 
depression, fatigue. Likewise higher scores of QOL (ANOVA p < 0.001) 
correlated with gum-issues. .
Conclusions: Life-span/QOL of stroke-patients-with-epilepsy depends 
on social acceptance & appropriate-supportive-care. NGO-personals 
should be trained in Palliative-care-services & rehabilitation. This study 
data used for patient advocacy. Spiritual well-being increases despair in 
chronic cases. Field of Spiritual/psycho-social/community support is fer-
tile ground for further investigations for better management of neurology 
disorders in resource poor countries where specialized care is still inac-
cessible for majority population.
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Characteristics of hemiplegic shoulder pain differ 
according to the extent of the pain site

Masayuki Koga*1,2, Shinya Iki3, Yoichi Tanaka4, Shinji Uragami5, 
Gosuke Sato6, Michihiro Osumi6,7, Shu Morioka6,7

1Kio University, Department of Neurorehabilitation, Graduate School of 
Health Sciences, Koryo, Japan, 2Kawanishi City Medical Center, Department 
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Clinic, Department of Rehabilitation, Hirakata, Japan, 4Hyogo Medical 
University, Department of Rehabilitation, Nishinomiya, Japan, 5JCHO 
Hoshigaoka Medical Center, Department of Rehabilitation, Hirakata, Japan, 
6Kio University, Neurorehabilitation Research Center, Koryo, Japan, 1Kio 
University, Department of Neurorehabilitation, Graduate School of Health 
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Background and aims: Hemiplegic shoulder pain (HSP) occurs in 
10-22% of hemiplegic patients, but the pain site may extend not only to 

Background and aims: Cerebral Venous Thrombosis (CVT) corre-
sponds to 0.5-1% of all strokes. Its manifestations are heterogeneous and 
often scarce, which frequently leads to late diagnosis and treatment. Aim: 
to characterize episodes of CVT and explore the relationships between 
clinical variables to late diagnosis and prognosis
Methods: Retrospective cohort study of CVT admitted to our centre 
between January/2016 and August/2022. Descriptive analysis of the differ-
ent variables and comparative study using linear-regression and non-para-
metric tests.
Results: 32 patients were included, 56% women, mean age of 53years. 
The most frequent vascular risk factors were oral contraceptive use (67% 
of the women), smoking-habits (31%), and excessive-weight/obesity 
(31%). The most frequent presentation was headache (88%), which was 
the only symptom in 36%. The median time-to-diagnosis (TTD) was 3 
days (0-90; IQR=0-14) and the median hospitalization time was 12 days 
(6-59; IQR=7-19). Altered-level-of-consciousness and the presence of 
intracerebral/subarachnoid haemorrhage negatively correlated with TTD 
(0 vs 5 days, p=0.037 and p=0.008, respectively). Headache showed a 
positive correlation with TTD (10 vs 1days, p=0.013 if isolated and 5 vs 0 
days; p=0.036 if not isolated). There was a positive correlation between 
TTD, hospitalization time (p=0.047) and headache after discharge 
(p=0.014).
Conclusions: The results of the study show that headache and the 
absence of other symptoms delays the diagnosis of CVT. A longer time 
until diagnosis correlates with greater hospitalization time and morbidity 
after discharge, mostly in the form of persistent headache. A high suspi-
cion is of the utmost importance since it allows early diagnosis and 
prompt treatment.
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Comprehensive Epilepsy care model [CECM] for 
post stroke complications

S Pal*1, T Roy2

1SFCCP, med, meerut, India, 2Tnm hosp, med, mumbai, India

Background and aims: People having post-stroke-complications like 
epilepsy needs price-discounted-drugs & proper-nursing-care in Asian 
regeion. Appropriate public-health-program for supportive-care needed 
in rural/tribal areas of asia.
Methods: This is policy paper on stroke-patients-with-epilepsy.
treatment-cost of post-stroke-complications like epilepsy is very high for 
rural/tribal population. Over 82% patients in rural-asia cannot afford ther-
apies. Since 2016 community-initiatives implemented to reduce epilepsy-
therapy-cost. NGO’s need to facilitate development of sound/sustainable 
nursing-care-programs in marginalised asian communities. need to 
Establish Uniform public-health-policy to develop of sound/sustainable 
stroke-care-programs.
Results: long-term therapy of post-stroke-complications like epilepsy 
out of reach for > 90% indian-patients. Rehabilitation/palliative care plans 
non-existent. Concrete proposals done only by 3 NGOs, 8 such projects 
currently running in asia. Of these none supported by WHO, 3 NGOs, 1 
government & 4 private entities (38%) & 1 corporate/Pharma sector ini-
tiatives. Nursing care in rural/tribal areas is abysmal.
Conclusions: Community participation of NGO in administration of 
nursing-care/therapeutic-RX of post-stroke-complications like epilepsy 
very effective in terms of cost-management, better-compliance. 
Community mass intervention & low-cost drug-supply-projects proven 
useful in resource poor-nations. need collaborations with NGO-activist 
to address this burning allied-health-issue. Uniform govt public-health-
policy needed to implement supportive –care-services.
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Consistencies among miscellaneous scales for 
evaluation of post-stroke dysphagia

Wen-Ching Chen1, Chih-Yin Chen1, Poyin Huang*2

1Kaohsiung Medical University, Neurology, Kaohsiung, Taiwan, 1Kaohsiung 
Medical University, Neurology, Kaohsiung, Taiwan

Background and aims: Post-stroke dysphagia (PSD) is the most com-
mon type of dysphagia. Stroke patients with sustained dysphagia have 
poorer outcomes. The severity of PSD is assessed using miscellaneous 
scales with unknown consistencies. We aim to investigate the consisten-
cies among miscellaneous scales, which could aid in the assessment of PSD.
Methods: A total of 49 PSD patients were enrolled. Functional Oral 
Intake Scale (FOIS), Dysphagia Severity Scale (DSS), Ohkuma 
Questionnaire, Self-assessed screening test for masticatory ability, Eating 
Assessment Tool-10, and Repetitive Saliva Swallowing Test were per-
formed. FOIS was performed by physicians, and DSS was conducted by 
both the physicians and nurses; the physicians used either videofluoros-
copy (VF) or videoendoscopy (VE) for evaluation, while the nurses 
assessed PSD by observation and subjective judgment.
Results: When using VF (VF-DSS and VF-FOIS) as the gold standard for 
the evaluation, VE-FOIS (κ=0.625, 95% CI: 0.300 to 0.950, p<0.001) has 
a substantial agreement with VF-FOIS, and VE-DSS (κ=0.381, 95% CI: 
0.127 to 0.636, p=0.007) has a fair agreement with VF-DSS. The weighted 
kappa of FOIS to DSS in VE (weighted κ=0.577, 95% CI: 0.414 to 0.740, 
p<0.001) is not lower than that in VF (weighted kappa=0.249, 95% CI: 
0.136 to 0.362, p<0.001).
Conclusions: For both DSS and FOIS, only VE has a statistically signifi-
cant agreement with VF.
Though VF has been viewed as the traditional gold standard of dysphagia 
screening, it has the limitations of being invasive and equipment-depend-
ent. For PSD, VE could be considered as a substitution when VF is not 
available or suitable.

the shoulder but also to the upper and lower limbs of the affected side. In 
this study, we aimed to clarify the differences in the characteristics of HSP 
according to the spread of the pain site.
Methods: Thirty-two patients with shoulder pain after stroke were 
included in this study. The assessment items were pain intensity (NRS), 
neuropathic pain (NPSI, PainDETECT), catastrophic thinking (PCS-6), 
fear of movement (TSK-11), description of pain (SFMPQ-2 /NPSI each 
item), motor function (FMA), muscle tone (MAS), presence of sensory 
disturbance and allodynia. The patients were divided into two groups 
according to the pain site: shoulder pain alone (A) group (n=14) and pain 
spreading to the upper and lower limbs of the affected side including the 
shoulder (B) group (n=18). Continuous variables were compared between 
groups by Mann-Whitney U test and categorical variables by Fisher's 
exact test.
Results: Group B had significantly higher values for NPSI, PainDETECT, 
and PCS-6. In addition, “cramping pain”, “pressure (spontaneous) pain”, 
“numbness” and “tingling” were significantly higher in the description 
of pain.
Conclusions: In this study, when the pain site extends to the affected 
upper and lower limbs, factors such as neuropathic pain, psychological 
aspects, muscle/soft tissue pain, and dysesthesia were found to be 
stronger. Therefore, HSP should be considered for more comprehensive 
management depending on the extent of pain site.
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Dysphagia assessment and risk of pneumonia in 
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Background and aims: Post-stroke dysphagia is a complication that 
influences the prognosis of patients with acute stroke, increasing the risk 
of aspiration pneumonia. Data regarding the prevalence of post-stroke 
dysphagia are highly variable and dependent on the evaluation protocol. 
Aim of the study: to evaluate the prevalence of dysphagia and aspiration 
pneumonia among patients with acute ischemic stroke.
Methods: Cross-sectional study that included patients with acute stroke 
admitted in the Department of Neurology, County Clinic Hospital Brasov. 
We evaluated the patients using a comprehensive standardized protocol. 
Dysphagia assessment was performed using the Gugging Swallowing 
Screen, fiberoptic evaluation of swallowing, FEDSS scale.
Results: 77 patients with acute stroke were included (58.44 % males) 
with a mean age of 61.4 ± 18.35 years. Mean NIHSS score at admission 
was 11.8 ± 5.7. Dysphagia was present in19 patients (24.67%) and per-
sisted at hospital discharge in 8 patients (42.1%). Stroke severity was 
the most important predictive factor for the occurrence of dysphagia 
when compared with stroke territory or any other risk factors. 
Pneumonia was encountered in 31.57% of the dysphagic patients and 
presented a longer hospitalization duration in comparison with non-
dysphagic patients (11.7 ± 4.6 vs. 8.6 ± 3.7 days). Mortality was higher 
in the dysphagic group when compared with the non-dysphagic group 
(26.31% vs. 12.06%).
Conclusions: Dysphagia has a high impact among stroke patients in 
regard of their clinical outcome, increased duration of hospitalization, 
necessity of institutionalization and mortality.
Disclosure of interest: No
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The aim of the study was to assess the frequency of post-stroke depres-
sion in the civilian population in peacetime and in military conflict.
Methods: The study was performed at the Expert Health Medical 
Center (Odessa) in 2022. We compared the prevalence of PID manifesta-
tions according to our previous studies in the “pre-Covid” period (2016-
2019, n=159), the period of large-scale quarantine restrictions associated 
with the coronavirus pandemic (2020-2021, n=108) and since the begin-
ning of a large-scale invasion Russian troops to Ukraine (n=104). The 
prevalence of PID in patients was assessed using the HADS-D question-
naire. Statistical processing was carried out by methods of frequency and 
dispersion analysis using the software Statistica 14.0 (TIBCO, USA).
Results: It is shown that in the "pre-Covid period" the frequency of PID 
was 33.3%, during the period of quarantine restrictions it increased to 
54.3%, and with the outbreak of war - up to 60.6%. The described 
increase in the frequency of PID is statistically significant (Yates' χ2=262.4 
df=1 p<0.001)
Conclusions: With the outbreak of hostilities, the frequency of post-
stroke depression in Ukraine doubled.
Disclosure of interest: No
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RECOGNITION AND DIAGNOSIS OF EARLY 
POST STROKE SEIZURES – A SYSTEMATIC 
SCOPING REVIEW
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Services, Preston, United Kingdom, 3University of Central Lancashire, Health 
Technology Assessment Unit, Preston, United Kingdom, 4Lancaster University, 
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Background and aims: Post-stroke seizures are associated with 
increased mortality, disability and recurrent hospital admissions. Seizures 
at onset of acute stroke (AS) or immediately after complicates clinical 
assessment and may be undiagnosed. Limited evidence and guidance 
exists on early post-stroke seizures (EPSS) during treatment for AS. We 
systematically scoped the literature and existing guidelines on EPSS in 
adults with acute ischaemic or intracerebral haemorrhagic stroke, to 
characterise current knowledge and practice.
Methods: This review followed PRISMA-SR guidelines. We searched 
Medline, CINAHL, Embase AND Cochrane Library databases up to 
October 2021, plus Grey Literature and guideline databases, all limited to 
English language. Reviewers selected records using a two-phase screening 
process of (1) title and abstract and (2) full-text according to the inclusion 
criteria: >18 years age; reporting on recognition or diagnosis of EPSS 
occurring within two weeks of stroke onset or during AS inpatient treat-
ment. To capture all available knowledge, a broad range of published lit-
erature was retrieved. Discrepancies were resolved through discussion 
between reviewers. Data were charted and a narrative synthesis 
completed.
Results: Of 15,038 records screened, 15 reporting on bedside recogni-
tion and 279 on diagnosis of EPSS early were identified. Results indicate 
current knowledge is based on expert opinion and small or low-quality 
observational studies. There is no empirical evidence on bedside stroke 
unit observation and monitoring to support EPSS recognition and 
diagnosis.
Conclusions: This is the first known review focusing on EPSS. This 
review highlights variations in expert recommendations, current practice 
and identifies areas requiring additional research.
Disclosure of interest: No

Disclosure of interest: No

1295

Functional connectivity analysis in patients with 
post-stroke delirium
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Background and aims: Post-stroke delirium (PSD) is a common com-
plication of acute ischemic stroke (AIS). Underlying neurobiological mech-
anisms remain poorly understood. Loss of functional connectivity was 
observed in postoperative delirium. The aim of this study was to explore 
whether functional connectivity strength differs between patients with 
and without delirium after AIS, located in the middle cerebral artery 
(MCA) territory.
Methods: In a dataset of 514 patients with AIS, we used a chart review 
based on DSM-5 criteria to diagnose PSD. A subset of 60 patients was 
randomly selected, all with MCA infarction: 30 with left MCA infarction 
(15 with and 15 without delirium) and 30 with right MCA infarction (15 
with and 15 without delirium). For each patient, the first 8 artifact-poor 
epochs of 8 seconds were selected and functional connectivity strength 
(measured using phase lag index - PLI) was computed for the 4 frequency 
bands (delta, theta, alpha, beta) using Brainwave and averaged over all 
channels and epochs. Median PLI was compared between delirium and 
non-delirium using Mann–Whitney-U test (rejection null hypothesis for P 
value < 0.0125 after Bonferroni correction).
Results: Median PLI in the alpha band was significantly lower in the PSD 
group (0.128; IQR 0.0316) compared to patients without PSD (0,167; 
IQR 0.0849) (p-value <0.01). No significant differences in median PLI 
were observed in other frequency bands.
Conclusions: Preliminary results suggest that functional connectivity 
strength is reduced in the alpha frequency band in patients with PSD after 
MCA infarction, which is similar to postoperative delirium.
Disclosure of interest: No
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Post-stroke depression in Ukraine. The fog of war 
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Background and aims: Post-stroke depression (PID) can occur any 
time after a stroke, with an incidence ranging from 25% to 75%. Additional 
risk factors for PID include social upheaval and dramatic changes in life-
styles in humanitarian disasters, including during hostilities
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treatment, EEG patterns, NIHSS, age, medical history, morbidity, trigger, 
acute, and chronic lesion. All analysed patients met Salzburg consensus 
criteria for NCSE. Favourable functional outcome at discharge was 
defined as modified Rankin Scale 0-2.
Results: 33 patients, 20(61%) women, mean age 71 years were included. 
Mean NIHSS on admission was 9,7. Mean time of SE was 9,5 days, mean 
time of hospitalization days were 23. Good outcome at discharge 
occurred in 6(18%) patients. Poor outcome was 27(81%) including 6(15%) 
deaths. All patients with positive symptoms (e.g.rhythmic twitching of 
one or more muscle groups, tonic eye deviation, hippus or nystagmoid 
eye jerking) had poor outcome (p=0.026). Predictors for the poor out-
come were atrial fibrillation, ischemic heart disease and history of stroke.
Conclusions: There were not any statistical differences in outcomes 
according to the etiology (acute or chronic lesion, ischemic or hemor-
rhagic stroke). The phenomenology of NCSE was demonstrated as a sta-
tistically significant difference between patients with favourable and poor 
outcome.
Disclosure of interest: No
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Healthcare Practitioners (HCP) and Stroke 
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Management of Post-Stroke Fatigue – A Mixed-
Methods Approach
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Background and aims: Globally almost half of all stroke survivors suf-
fer Post Stroke Fatigue (PSF). In Saudi Arabia (SA), stroke incidence is 30 
to 40 per 100,000 per year. There have been no studies of PSF in SA. This 
study aimed to explore the perception of PSF and PSF clinical practice  
in SA.
Methods: A systematic review was conducted to investigate the effect of 
physiotherapy interventions on PSF. Eight stroke survivors’ perceptions of 
PSF were explored through semi-structured interviews. Interviews with 
24 healthcare practitioners (HCP) were completed to determine their 
perceptions of PSF. A survey of 160 physiotherapists was undertaken to 
understand the current clinical management of PSF.
Results: The systematic review found that graded activity training and 
cognitive behavioural therapy reduced PSF. The stroke survivors described 
both physical and psychological PSF symptoms, but they were unprepared 
to deal with PSF symptoms and were unmotivated during physiotherapy 
sessions. The HCP’s diagnosed and treated PSF based on their experience 
not on clinical PSF guideline, despite possessing the theoretical PSF 
knowledge. 96 (54%) of survey participants said they did not include PSF 
screening in their routine assessment, and 93 (58%) did not give PSF infor-
mation to their stroke survivors.
Conclusions: PSF is perceived by stroke survivors and healthcare provid-
ers as a multidimensional phenomenon, including psychological and physical 
symptoms. SA clinical practitioners do not have enough knowledge about 
PSF. Education is recommended for HCPs, caregivers, and stroke survivors 
to raise awareness about PSF and to fill the gap in clinical practice.
Disclosure of interest: No
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Association between post-stroke constipation and 
in-hospital cerebrovascular events in acute stroke

Tomotaka Tanaka*1,1, Kazuki Fukuma1, Satoshi Saito1, 
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Background and aims: Constipation is common in acute stroke 
patients; however, its impact on stroke prognosis is unknown. We inves-
tigated the risk of post-stroke constipation (PSC) for cerebrovascular 
events in acute phase of stroke.
Methods: We conducted a retrospective analysis of patients admitted to 
our hospital between January 2012 and March 2019 with onset of stroke 
within 7 days (NCVC stroke registry, ClinicalTrials.gov Identifier: 
NCT02251665) and daily defecation records for more than 7 days. PSC 
was defined as less than three bowel movements per week, based on the 
Rome IV criteria. Patient characteristics with and without PSC were 
assessed with univariable and multivariable analysis for association of PSC 
with cerebrovascular events during hospitalization.
Results: Among 5,069 patients with acute stroke (age, 73.2±12.6 years; 
women, 40.4%), 3,815 (75.3%) had cerebral infarction and 1,254 (24.7%) 
cerebral haemorrhage. During the hospitalization (23.2±13.7 days), PSC 
was observed in 3,481 patients (68.7%). Compared to the patients with-
out PSC, those with PSC were older, less likely to be current drinkers, 
and more likely to have cerebral haemorrhage, oral feeding difficulties, 
diabetes mellitus, lower body mass index, and higher NIHSS score 
(p<0.05). In-hospital cerebrovascular events were more common in 
patients with PSC (7.6%) than those without PSC (5.9%), with significant 
differences in the events after multivariable analysis (odds ratio [95% CI], 
1.31 [1.01–1.71]), particularly in haemorrhagic stroke events (2.68 
[1.12–6.38]).
Conclusions: PSC was associated with in-hospital cerebrovascular 
events, especially haemorrhagic stroke. Treatment of PSC might serve as 
an effective stroke prevention strategy.
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Background and aims: Nonconvulsive status epilepticus (NCSE), early 
and late onset, is a common complication in patients with cerebrovascular 
disease but it is difficult to recognize. NCSE is associated with neurologi-
cal deterioration and increased morbidity and mortality. The aim of the 
study was to evaluate the clinical characteristics of patients with NCSE 
regarding to favourable and poor outcome.
Methods: Retrospective monocentric analysis of patients with NCSE 
associated with cerebrovascular diseases requiring continuous VideoEEG 
monitoring treated at comprehensive stroke centre ICU from January 
2013 to December 2022. They were categorized by phenomenology, 
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Fourteen major UK charter and commercial airlines were contacted and 
only 4 offered their own guidance whilst the remaining 10 advised the 
travel would be ‘at the stroke physician’s discretion’.
The top ten most used travel insurance providers in the UK were con-
tacted and all advised that the decision to insure any patient is entirely 
dependent on the medical assessment made by their consultant stroke 
physician.
Conclusions: Presently there do not appear to be any clear or consist-
ent guidelines regarding when it is safe to undertake air travel following a 
stroke or TIA. The decision is generally left to the consultant stroke 
physician who also does not have access to any evidence-based resources. 
Is there a need for further clarification?
Disclosure of interest: No
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Background and aims: The presence of hyperdense lesions in 24-hour 
control CT after MT have been attributed to cerebral hemorrhage (CH) 
or contrast extravasation (CE) without clear criteria to differentiate 
between them. In the first part of the study, we aim to assess if different 
sequences of MRI could allow us to differentiate between these two 
conditions.
Methods: Prospective, blind, unicentric study developed from 2018 to 
2022 in a stroke center.
Patients presenting with acute ischemic stroke in territory of the MCA, 
treated with MT, with hyperdense lesions in 24-hour control CT. MRI (T1, 
T2, FLAIR, SW and echo-gradient) was performed within 72 hours when 
possible. If not, serial control CT was indicated.
Results: 36 patients (7,2%) of 497 treated with MT presented CT had 
hyperdense lesions. MRI was done in 16 (44,4%) patients and a second CT 
in 18. There were signs of CH 20 in, mixed (both CH and CE) in 12, and 
uncertain in 2, with no patient with CE only.
Considering SW and echo-contrast sequences, the area of hemorrhage 
was similar to the hyperdense lesion area of initial CT in all patients.
Conclusions: The present study shows that there is a substrate of 
haemorrhage throughout the area of initial CT hyperdensity, although in 
some patients there is also extravasated contrast.
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Infectious complications correlate with both 
discharge and 3 months follow-up functional 
status of ischemic stroke patients with 
haemorrhagic transformation

Elena Costru-Tasnic*1, Mihail Gavriliuc1, Elena Manole1

1“Nicolae Testemitanu” State University of Medicine and Pharmacy, Neurology 
nr.1, Chisinau, Moldova

Background and aims: Acute ischemic stroke (AIS) patients’ course is 
dependent on numerous factors, including concomitant diseases and 
complications. Haemorrhagic transformation (HT) may aggravate the 
evolution of AIS and impact the functional recovery of the patients, 
regardless of other risk factors. The aim of our study was to assess the 
impact of infectious complications on AIS patients’ outcome in the event 
of HT occurrence.
Methods: An analysis was conducted on a consecutive cohort of 
patients with AIS admitted to a tertiary neurological hospital from 2018 
to 2022, to compare the risk factors and evolution of patients who 
developed HT – working group, and who didn’t present HT – control 
group, during the hospitalization. The functional status at discharge and 
at 90-day follow-up were compared using the modified Rankin Scale 
(mRS).
Results: From 150 patients, 55 patients presented signs of bleeding at 
repeated brain imaging. Age, gender, and time to admission didn’t differ 
between groups. The mortality rate and neurological disability was signifi-
cantly higher in the working group, both at discharge (mortality, p=0.038; 
mRS, p<0.001) and 90 days follow-up (mortality, p<0.001; mRS, 
p<0.001). The correlation analysis revealed that in-hospital infectious 
complications correlated with the mortality (p=0.008) and disability of 
the AIS patients (p<0.001), with statistical differences for the working 
cohort (p = 0.008, OR = 2.98 (95% CI: 1.30 – 6.82).
Conclusions: In our study the infectious complications rate was signifi-
catively higher and worsened the course of AIS patients with concomi-
tant HT.
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Background and aims: Advising patients when it is safe for them to 
undertake air travel post-stroke or TIA is fraught with difficulty due to 
multiple factors needing to be considered including size of stroke, func-
tional status, flight duration, co-morbidities, and ongoing investigations 
and treatments. The situation is further complicated by the fact that there 
are no clear local, regional, national, or international guidelines to aid this 
process. The decision for fitness to fly is usually based on assessment by 
the patients’ stroke physician.
Methods: We searched and contacted for information available from (1) 
professional healthcare resources, (2) stroke patient support organisa-
tions, (3) airline industry, (4) aviation authorities (5) air travel insurance 
providers.
Results: There were no guidelines from National and International 
Stroke Organisations.
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vs. 29.3%; p<0.001), there was no difference in 90-days mortality (39.8% 
vs 33.1%; p=0.24). After adjusting for potential confounders, dexmedeto-
midine was associated with lower odds of favorable functional outcome 
(aOR 0.326, p=0.002).
Conclusions: Dexmedetomidine might be associated with unfavorable 
outcomes in ischemic stroke patients in the neurointensive care setting.
Disclosure of interest: No
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Background and aims: Pain is a common and complex entity with a 
significant impact on society. Despite the improvement in functional sta-
tus on stroke patients, other less objective complications persist, namely 
post-stroke pain (PSP). Its prevalence accounts for 18 to 50%, being asso-
ciated with worse functional status, cognitive deterioration, depression, 
and suicide. Our aim was to assess the prevalence of PSP, as well as deter-
mine its demographic and clinical characteristics.
Methods: Observational prospective cohort study including patients 
diagnosed with an ischemic or hemorrhagic stroke admitted in a 
Neurology ward, during a period of one year. Four evaluation moments 
were defined: upon ward admission, where demographic and clinical 
characteristics were detailed; and at 1, 3 and 6 months, where pain-
related aspects were reassessed. Informed consent was obtained from all 
patients.
Results: 59 patients were identified, 62.7% male. Mean current age was 
61.46 +/- 13.2 years. Ischemic stroke was the most frequent (86.4%) with 
involvement of middle cerebral artery in 40.7%. Acute-phase therapy was 
performed in 31.8% of cases (25.4% undergoing primary thrombectomy, 
5.1% intravenous fibrinolysis and 1.7% both theraphies). 47.5% of patients 
had a history of chronic pain, mainly involving the spine (53.5%). At admis-
sion, 22% of patients reported new onset of pain, with headache being the 
most frequent (53.8%). In the reassessment at 1, 3 and 6 months, 29.6%, 
38.3% and 36.9%, respectively, described pain complaints. 8.5% of patients 
had complaints compatible with neuropathic pain.
Conclusions: This study demonstrates the high prevalence of post-
stroke pain, highlighting its multifocal nature.
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Post Stroke Spasticity: A digital option for  
self-monitoring by affected patients

Friedemann Müller*1, Silke Heller1, Rita Hess2,  
Siegfried Jedamzik2

1Bad Aibling, Neurology, Bad Aibling, Germany, 2Bayerische TelemedAllianz, 
BTA, Baar-Ebenhausen, Germany

Background and aims: Post-stroke spasticity (PSS) is a significant dis-
ability that affects up to 20 % of stroke victims. It develops during weeks 
and months after stroke. Risk factors include size of the stroke and and 
level of disability. It is important to identify patients early in the course of 
development to start treatment in time. Therefore screening tools for 
treatment referrals are important. (Hacker 2020)

Interventional Neuroradiology, Aachen, Germany, 4Forschungszentrum Jülich 
GmbH and RWTH Aachen University, JARA-BRAIN Institute Molecular 
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Background and aims: Dysphagia is a frequent complication of 
ischemic stroke and is associated with worse outcomes. We aimed to 
characterize the findings of fiberoptic endoscopic evaluation of swallow-
ing (FEES) in patients undergoing mechanical thrombectomy (MT) and 
study their impact on 3-month functional outcome and quality-of-life
Methods: This single-center study was based on a local registry of con-
secutive acute ischemic stroke patients undergoing MT during the period 
of 1 year. We analysed patients who received FEES within 5 days of hos-
pital admission. We compared baseline demographic and clinical charac-
teristics of patients with and without FEES-defined dysphagia were 
compared. We collected modified Rankin Scale (mRS) and individual 
index values of the European Quality of Life 5 Dimensions (EQ-5D-iv) at 
3 months. Using univariable and multivariable binary logistic, ordinal and 
linear regression analyses we predicted 3-month outcomes for presence 
of dysphagia and for FEES-defined dysphagia severity.
Results: We included 137 patients with a median age of 74 years, 43.1% 
were female, median NIHSS was 12, 46,7% underwent additional intrave-
nous thrombolysis, successful recanalization was achieved in 92.7%, and 
stroke-associated pneumonia occurred in 8% of patients. FEES-defined 
dysphagia was found in 81% of patients and silent aspiration was found in 
31.4%. Presence of dysphagia and increasing severity of dysphagia were 
independently associated with increasing 3-month mRS score. Increasing 
dysphagia severity was independently associated with lower EQ-5D-iv.
Conclusions: Early FEES-defined dysphagia occurs in 4 in every 5 
patients undergoing MT. Presence of dysphagia and increasing dysphagia 
severity predict worse functional outcome and worse health-related 
quality-of-life.
Disclosure of interest: No

2413

Clinical outcomes of patients with acute ischemic 
stroke receiving dexmedetomidine in the 
neurointensive care setting

Haidar Moustafa1, Winzer Simon1, Daniela Schöne*1,  
Eyad Altarscha1, Volker Puetz1, Kristian Barlinn1

1Carl Gustav Carus University Hospital, Technische Universität Dresden, 
Department of Neurology, Dresden, Germany

Background and aims: While some observational data suggests poten-
tial neuroprotective effects of dexmedetomidine on ischemic brain, its 
clinical use in acute ischemic stroke is largely limited due to its proposed 
link to cerebral vasoconstriction. We aimed to explore whether dexme-
detomidine affects clinical outcomes of ischemic stroke patients requiring 
neurointensive care.
Methods: Data was abstracted from our prospective stroke registry and 
included consecutive ischemic stroke patients who underwent EVT for 
LVO and who were subsequently treated at our neurointensive care unit 
(01/2016-12/2022). Patients were compared according to dexmedetomi-
dine treatment status. Intravenous dexmedetomidine was used alone or 
as adjunct treatment for endotracheal tube intolerance, withdrawal symp-
toms as well as transitioning from other sedatives, and delirium. Clinical 
outcomes were favorable functional outcome (mRS⩽2) and mortality at 
90 days.
Results: Of 547 included patients, 103 (18.8%) were treated with dex-
medetomidine. Dexmedetomidine patients were more frequently men 
(60% vs. 46%; p=0.01), had higher baseline NIHSS (18 vs. 16; p=0.001) and 
lower ASPECT (7 vs. 8 ;p<0.001) scores, and more frequently history of 
diabetes (41% vs. 30%; p=0.045) than patients not exposed to dexme-
detomidine. While favorable functional outcome was less frequently 
observed in the dexmedetomidine than in the comparator group (10.7% 
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Cerebrovascular reactivity and cognition after 
COVID-19 pneumonia. Case - control study

Manuel Martínez-Marino*1, David Vidal-Gonzalez1,  
Megan Carolina Cerda-Mancillas2, Moíses Guerrero-Toledo2, 
Victor Carrasco-Wall1, Alyx Anahí Garibay-Aponte2,  
Alejandra Nuñez-Luna2

1Universidad Nacional Autónoma de México, Neurology Department, Ciudad 
de México, Mexico, 2Universidad Nacional Autónoma de México, Medicine 
Faculty, Ciudad de México, Mexico

Background and aims: COVID-19 pneumonia had been related with 
cognitive impairment (CI) with scarce information about mechanisms. 
The aim of this study is to identify the association of cerebrovascular 
reactivity (CVR) y Transcranial Doppler (TCD) and the CI after COVID-
19 infection.
Methods: We performed a case control study of patients recovered 
from COVID-19 pneumonia aged 18 or older, admitted to the hospital 
in the first wave of pandemic in México (2020). All patients signed 
informed consent forms and were assessed 3 months after discharge, 
with cognitive battery and TCD comparative with patients recovered 
from hospitalization for conditions not associated with COVID-19 
infection (controls consented to participate in the study and were age- 
and sex- matched whit the case group). Other clinical variables were 
obtained.
Results: We included 20 cases and 20 age- and sex- matched controls. 
Table 1 shows the clinical and demographic characteristics of both groups. 
Table 2 shows the parameters from TCD. Impairment of cerebrovascular 
reactivity (CVR) of the left MCA was associated with cases compared 
with control group (OR 5.6, IC95%1.2-25.6, p <0.041), and CI (<26) was 
also associated with patients recovered from COVID-19 in comparison 
with the control group (OR 10.2, CI95%: 1.12-93.3, p<0.044). There was 
no correlation between CVR and MoCA test score at 3 months after 
discharge (r -0.134, p=0.4).
Conclusions: COVID-19 pneumonia is associated with CI in recovered 
survivors and with decrease of CVR, and possibly this mechanism could 
be part of the pathogenesis to develop CI.
Disclosure of interest: No
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CLINICAL CHARACTERISTICS OF 
PATIENTS WITH ACUTE ISCHEMIC STROKE 
PREVIOUSLY VACCINATED AGAINST 
COVID-19

Marija Stamenković*1, Ljiljana Radmilo2, Mirjana Jovićević1, 
Tamara Rabi Žikić1, Marija Žarkov1, Svetlana Ruzicka Kaloci3, 
Svetlana Simic1, Aleksandar Stamenković4, Jelena Dangić3, 
Goran Knezovic3, Zeljko Zivanovic1

1Clinic of Neurology, Clinical Center of Vojvodina, Novi Sad, Serbia; University 
of Novi Sad, Faculty of Medicine, Novi Sad, Serbia, Neurology, Novi Sad, 
Serbia, 2The General Hospital "Dr Radivoj Simonović" Sombor, Serbia, 
Neurology, Sombor, Serbia, 3Clinic of Neurology, Clinical Center of Vojvodina, 
Novi Sad, Serbia, Neurology, Novi Sad, Serbia, 4Institute for Biocides and 
Medical Ecology, Belgrade, Serbia, Epidemiology, Belgrade, Serbia

Background and aims: To examine the clinical characteristics of 
patients with acute ischemic stroke, previously vaccinated against 
Coronavirus Disease 2019 (COVID-19) and determine whether the vac-
cine had impact on outcome.
Methods: The clinical characteristics of 58 stroke patients, previously 
vaccinated against COVID-19 were analyzed. We analyzed demographic 

Methods: Existing scales for PSS (Zorowitz 2017) often lack optimal 
feasibility for self-application. Therefore, we developed an app with the 
goal of an easy-to-use scale that allows the affected person or the family 
carer to identify incipient PSS.
Workshops between experienced neurologists and leading therapists 
identified the most frequent signs in everyday life and ranked their predic-
tive value. The resulting 10 symptoms were then formulated using a 
3-level scale and exemplified by short videoclips of typical patient exam-
ples for repeated self-assessments and programmed as an app .
Results: A tool for self-assessment of PSS was developed. The app is 
based on few predictive routine data from the stroke unit and repeated 
self-assessments by patients or relatives regarding symptoms of the upper 
and lower extremity. The app is available for free download in different 
European languages. Usage is continuously increasing.
Conclusions: The monitoring of PSS in time is important for proper 
treatment referral. Insufficient treatment so far is often caused by a lack 
of proper detection. Enabling affected patients and carers by an app seems 
suitable and better accessed than scores by professionals.
Disclosure of interest: No

CEREBROVASCULAR MANIFESTATIONS 
OF COVID-19 AND OTHER INFECTIONS
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IVIG FOR VACCINE-INDUCED IMMUNE 
THROMBOTIC THROMBOCYTOPENIA (VITT)

Fazal-i-Akbar Danish*1, Ahmad Ehsan Rabani2,  
Fazal-e-Rabi Subhani3, Saeeda Yasmin4, Salman Shafi Koul5, 
Muhammad Amer6

1Yeovil District Hospital, Stroke Medicine, Yeovil, United Kingdom, 2HBS 
Medical and Dental College, Community Medicine, Islamabad, Pakistan, 
3Midland Regional Hospital, Paediatrics, Portlaoise, Ireland, 4Shifa Tameer-e-
Millat University, General Surgery, Islamabad, Pakistan, 5Pakistan Institute of 
Medical Sciences, Critical Care Medicine, Islamabad, Pakistan, 6Yeovil District 
Hospital, Acute Medicine, Yeovil, United Kingdom

Background and aims: VITT appears similar to heparin-induced 
thrombocytopenia (HIT) in that ‘platelet activating’ autoantibodies are 
produced in both these conditions due to prior exposure of COVID-19 
vaccine & heparin respectively, in turn causing thrombotic complications 
& consumptive thrombocytopenia. Similar to its use in HIT, the rationale 
of using IVIG in VITT is expectant interruption of VITT antibody-induced 
platelet activation.
Methods: A comprehensive search of PubMed from March 2020 to 
December 2022 was made using 3 search items: COVID-19, VITT, IVIG. 
The search items were combined using the Boolean operator.
Results: In a new nonrandomized study involving 99 individuals with 
VITT-CVT (VITT patients presenting with cerebral venous thrombosis 
[CVT]) from 71 hospitals in 17 countries, receipt of IVIG was associated 
with lower mortality (29 versus 70 percent). Mortality rates were not 
significantly influenced by the choice of anticoagulant therapy (heparin vs. 
non-heparin) (37 versus 33 percent) & receipt of platelet transfusion. In 
another series of 5 individuals with VITT & various thrombotic manifesta-
tions treated with IVIG, after a rapid but transient platelet count recovery, 
one patient developed recurrent thrombocytopenia & new CVT. Based on 
this, clinicians need to monitor serial platelet counts post-IVIG therapy while 
inpatient & post-discharge.
Conclusions: Growing evidence suggests that unless contraindicated, 
anticoagulation & IVIG should be used in all VITT- confirmed patients. In 
VITT-suspected patients, initiation of empirical IVIG is also advised while 
awaiting the results of the confirmatory testing. A suggested dose is 1 gm/
kg (actual body weight) intravenously once per day for 2 days.
Disclosure of interest: No
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COVID-19 Effects on Clinical Outcomes of Acute 
Ischemic Stroke Patients: A Hospital-based Study 
with 6 Months Follow-up

Zakieh Shafiei1, Arsh Haj Mohamad Ebrahim Ketabforoush2, 
Zahra Mirzaasgari*1, Fereshteh Azedi Tehrani2,  
Mohammad Amin Habibi3, Mostafa Almasi-Dooghaee1,  
Samira Chaibakhsh4, Rezan Ashayeri1
1Iran university of Medical Sciences, School of Medicine, Department of 
Neurology, Firoozgar Hospital, Tehran, Iran, 2Cellular & Molecular Research 
Center, Iran university of Medical Sciences, Tehran, Iran, 3Neuroscience 
Research Center, School of Medicine, qom university of Medical Sciences, 
Tehran, Iran, 4Eye Research Center, The Five Senses Institute Rassoul Akram 
Hospital, Iran University of Medical Sciences, Tehran, Iran

Background and aims: Neurological manifestations, such as stroke, are 
common in COVID-19, almost affecting more than half of these patients. 
It is still unclear whether patients with concurrent stroke and COVID-19 
have worse functional outcomes compared to stroke patients without 
COVID-19.

characteristics, risk factors, type of stroke and outcome. Also, we com-
pared outcome of those patients with outcome in stroke patients hospi-
talized in the same period but not vaccinated, patients hospitalized during 
the pandemic, before vaccination began, and stroke patients hospitalized 
before the pandemic. Further, we compared mortality rate with  
mortality rate in patients who had acute ischemic stroke and COVID-19 
simultaneously.
Results: The mean age of the patients was 71.0 years, most were 
male (58.6%), mostly with risk factors for stroke. In the largest num-
ber of patients, 17 (29.3%), the etiopathogenetic mechanism of stroke 
was atherosclerosis of the large arteries. Mortality in vaccinated 
patients was identical to mortality in stroke patients before pandemic, 
without significant difference from mortality in unvaccinated patients 
(13.8% versus 8.6%; p= 0.23). The mean NIHSS and mRS score at 
discharge for all examined groups were without significant difference. 
A significant difference in mortality was found between COVID-19 
positive and COVID-19 negative stroke patients (37.8% versus 18.1%; 
p=0.001).
Conclusions: There are no significant differences in clinical characteris-
tics of stroke in vaccinated compared to unvaccinated patients. We did 
not find a connection between vaccination and stroke.
Disclosure of interest: No
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COVID-19 and antiviral drugs as risk factors for 
PRES and RCVS? A systematic review and case 
report analysis

Adriano Bonura*1, Gianamarco Iaccarino1,  
Sergio Soeren Rossi1, Vincenzo DI Lazzaro1, Fabio Pilato1

1Bio-Medico Campus University Hospital, Institute of Neurology,  
Roma, Italy

Background and aims: During the SARS-CoV2 pandemic, several cases 
of PRES and RCVS in COVID-19 patients have been reported, but the link 
between these syndromes and COVID-19 is unclear. This review aims to 
investigate whether SARS-CoV-2 infection or therapies used to treat 
COVID-19 could be potential risk factors for the development of PRES or 
RCVS.
Methods: We conducted a systematic review using the PRISMA state-
ment, searching for case reports of patients with COVID-19 who devel-
oped PRES and/or RCVS in PubMed, Scopus, and Web of Science. We 
analyzed the clinical characteristics of the two populations separately and 
performed statistical analysis to search for other independent risk 
factors.
Results: We found 70 articles involving 105 patients (85 with PRES, 
20 with RCVS). Our analysis revealed a lower incidence of common 
risk factors for PRES and RCVS in patients with COVID-19, suggesting 
that COVID-19 may be an independent risk factor for both diseases. 
This may be due to the ability of SARS-CoV-2 to induce endothelial 
dysfunction, which is a common cause of both RCVS and PRES. 
Additionally, our analysis found a statistically significant increase in the 
use of ritonavir or darunavir among individuals without known risk 
factors for PRES and RCVS (Figure 1). It has been observed that these 
drugs can also disrupt the endothelium by reducing the bioavailability 
of nitric oxide.
Conclusions: We found correlation between PRES, COVID-19, and 
antiviral therapy for COVID-19 (Figure 2). Further research is necessary 
to confirm these findings, using larger sample sizes and randomized con-
trol groups.
Disclosure of interest: No
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Surgical strategy based on the intra-operative 
findings of mobile carotid plaque

Norihiro Ishii*1

1New Tokyo Hospital, Neurosurgery, Matsudo city, Japan

Background and aims: Mobile carotid plaques (MCP) are associated 
with a high risk of repeated ischemic stroke due to the vulnerable lesion 
with unknown natural history. Based on our surgical experience related 
to the preoperative ultrasound imaging, we classified MCP to establish a 
consistent surgical strategy.
Methods: We retrospectively analyzed 542 consecutive surgical cases in 
patients with carotid stenosis in New Tokyo Hospital between January 
2016 and December 2022.
Results: We performed surgical procedures for 25 MCP cases (4.6% ), in 
which 23 cases had Carotid Endarterectomy (CEA) and 2 cases had 
Carotid Arterial Stenting (CAS). In CEA group, we detected characteris-
tic plaque types, including “ True mobile type” as a solid mobile plaque 
lesion for 15 cases ( 65%), “ Thrombus type” as a thrombus dominant 
lesion for 4 cases (17%) and “ Membranous type” as a thin fibrous flap for 
3 cases (13%). For one case 4.3%), there was none of mobile plaque as 
“Pseudo-type”. We performed CAS only for “Membranous type”. All 
patients had no complication related to surgical procedures.
Conclusions: MCP are not as rare as previously reported as demon-
strated above. Hence it would become more important to develop a 
strategic surgical treatment in accordance with MCP characterization. For 
“True mobile type” and “Thrombus type”, we should perform CEA 
immediately after diagnosis. For “Membranous type”, we perform CAS 
because of the lower risk for embolic complication.
Disclosure of interest: No
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BASELINE CHARACTERISTICS AND 
OUTCOME OF PATIENTS AFTER 
ENDOVASCULAR THERAPY OF ACUTE 
LARGE VESSEL OCCLUSION ACCORDING TO 
THEIR HISTORY OF SYMPTOMATIC DISEASE 
AND SEX

Marieta Peycheva*1,2, Giovanna Padlina2,3, Kotryna Genceviciute2, 
Marina Krasteva2,4, Anna Boronylo2, Martina Goeldlin2,5, 
Madlaine Müller2, Elena Wenz2, Mandy Müller6, Helly Hammer2, 
Philipp Bücke2, Sandra Bigi2,7,8, Barbara Goeggel Simonetti2,9,10, 
Angelika Hoffmann5, Roza Umarova2, Sara Pilgram-Pastor5,  
Jan Gralla5, Pasquale Mordasini5,11, Kateryna Antonenko2,  
Mirjam Rachel Heldner2

1Medical University of Plovdiv, Department of Neurology and Research 
Institute, Plovdiv, Bulgaria, 2Inselspital, University Hospital and University of 
Bern, Neurology, Bern, Switzerland, 3Clinica Luganese, Mancucco, Neurology, 
Lugano, Switzerland, 4University Hospital Queen Giovanna, Neurology, Sofia, 
Bulgaria, 5Institute of Diagnostic and Interventional Neuroradiology, 
Interventional Neuroradiology, Bern, Switzerland, 6Inselspital, University 
Hospital and University of Bern, Department of Neurosurgery, Bern, 
Switzerland, 7Children’s Hospital Lucerne, Division of Paediatric Neurology, 
Department of Paediatrics, Lucerne, Switzerland, 8University of Bern, Institute 
of Social and Preventive Medicine (ISPM), Bern, Switzerland, 9Istituto 
Pediatrico della Svizzera Italiana IPSI EOC, Ospedale Regionale di Bellinzona e 
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Methods: We conducted a prospective, observational, single-center 
cohort study in Tehran, Iran. Recruitment was consecutive from March to 
September 2021. Patients with acute ischemic stroke within 48 hours and 
a former mRS score of 0 to 3 were included. Demographic information, 
vascular risk factors, prior mRS score, NIHSS score, and hospitalization 
duration were collected. Primary end point was functional outcome at 6 
months. A favorable outcome was defined according to the previous mRS 
score. The secondary outcome was mortality at 6 months. We per-
formed mRS shift and multivariable analyses.
Results: We investigated 237 patients (mean age 70.14, 62.5% men). 
Almost 30.7% had COVID-19. The odds of favorable outcome /poor out-
come based on the mRS score of COVID-19 and the non-COVID-19 
group was OR 0.457, 95% CI: 0.253-0.827, demonstrating the poor prog-
nosis in COVID-19 compared to non-COVID-19 patients. The mortality 
rate was 55.4%% among patients with COVID-19 and 44.6% among the 
non-COVID-19 group, shows a significantly higher risk of death in the 
COVID-19 group (P-value<0.001). These findings showed notable poor 
outcomes in stroke patients with COVID-19 than patients without 
COVID-19 (RR: 1.44).
Conclusions: Patients with AIS and COVID-19 have more severe 
strokes, higher mortality, and poorer outcome than AIS patients with-
out COVID-19. However, functional outcome is comparable in both 
groups.
Disclosure of interest: No
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IMPACT OF COVID-19 IN ACUTE ACUTE 
ISCHEMIC STROKE IN THE VACCINATION 
ERA: Data from the Ilercovid project

Yhovany Gallego*1, Miriam Paul Arias1, Anna Garcia Díaz1, 
Albert Freixa1, Daniel Vázquez1, Gerard Mauri Capdevila1, 
Sara Salvany2,3, Agustin Sancho Saldana1, Emilio Ruiz 
Fernández1, Eduardo San Pedro1, Jordi Sanahuja1, Cristina 
González Mingot1,3, Laura Quibus Requena1, Alejandro Quílez 
Martínez1, Manuel Portero Otin2, Francisco Purroy Garcia1,3

1Hospital Universitari Arnau de Vilanova, Neurology, Lleida, Spain, 2Universitat 
de Lleida, RECERCA, Lleida, Spain, 3INSTITUT DE RECERCA BIOMÈDICA DE 
LLEIDA, RECERCA, Lleida, Spain

Background and aims: There is few previous evidence about the effect 
of COVID-19 vaccination in the outcome of patients with acute ischemic 
stroke (AIS). We investigated this potential association in a prospective 
cohort of acute ischemic patients (ILERCOVID project).
Methods: All patients were evaluated as stroke code between May 2021 
and September 2022. Clinical variables, aetiology, multiparametric imaging 
data and outcomes at discharge were evaluated. Reverse transcription 
polymerase chain reaction for COVID-19 was performed in all cases. We 
compared COVID-19 patients versus non COVID 19 patients.
Results: A total of 497 patients were included in the study. Mean age was 
72.6 (14.5) years. 200 (40.3%) patients were female. Median basal NIHSS 
score and mRS at discharge were 5.0 (2.0-10.0) and 2.0 (1.0-4.0) respec-
tively. Large vessel occlusion (LVO) was observed in 143 (28.8%) patients. 
444 (89.3%) had been vaccinated (mean vaccinations: 2.4 [1.0]). Only 34 
(6.8%) of them were infected by COVID-19 positive (mean cycles: 27.6 
[8.0]). 8 (23.5%) of them had respiratory symptoms at stroke onset. In 
contrast to previous studies performed in the early COVID-19 pandemic, 
no significant differences were observed in age, distribution of vascular 
risk factors, stroke severity, proportion of LVO and outcomes between 
both groups. COVID-19 patients had a higher proportion of cardioem-
bolic stroke (41.9% vs. 29.8%, p-value 0.011).
Conclusions: In the era of vaccination, COVID-19 infection seams not 
to affect the presentation and outcome of AIS.
Disclosure of interest: No
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RICPs from ASCPs which may have implications in the mechanisms and 
possible preventive measures against RICPs.
Disclosure of interest: No
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CAROTID ATHEROSCLEROSIS AND 
VASCULAR RISK FACTORS IN PATIENTS 
WITH ACUTE ISCHAEMIC STROKE IN A 
TERTIARY CARE HOSPITAL IN NEPAL

Bikram Gajurel*1, Anju Gurung2, Sunanda Poudel1,  
Niraj Gautam1, Aashish Shrestha1, Rajeev Ojha1,  
Reema Rajbhandari1, Ragesh Karn1

1Institute of Medicine, Maharajgunj Medical Campus, Tribhuvan University 
Teaching Hospital, Neurology, Kathmandu, Nepal, 2Institute of Medicine, 
Maharajgunj Medical Campus, Tribhuvan University Teaching Hospital, 
Internal Medicine, Kathmandu, Nepal

Background and aims: Atherosclerosis of the carotid arteries is one of 
the most important causes of ischaemic stroke. Studies addressing carotid 
atherosclerosis and its risk factors are not available in Nepal. This research 
aimed to determine the prevalence of carotid atherosclerosis and its 
association with vascular risk factors in patients who presented with 
acute ischaemic stroke in a tertiary care hospital in Nepal.
Methods: In this prospective observational study, the data were col-
lected by convenience sampling and analysed by the Statistical Package for 
the Social Sciences version 26. Computed tomography angiography was 
used to diagnose carotid atherosclerosis. The association between vascu-
lar risk factors and carotid atherosclerosis was analysed by using Chi-
square test. The risk factors which were significantly associated with 
atherosclerosis were further analysed by using binary logistic regression 
analysis.
Results: Out of 145 patients, 53.1% were male. The most common risk 
factor was dyslipidaemia (n=140; 96.6%). Atherosclerosis of the carotid 
arteries was present in 62 (42.8%) patients (extracranial 38.6%, intracra-
nial 11.7% and combined 7.6%). Stenosis of the carotid artery was pre-
sent in 18 (12.4%) patients. In univariate analysis, age more than 50 years, 
hypertension, diabetes and smoking were significantly associated with 
atherosclerosis. However, in multivariate logistic regression analysis, only 
age more than 50 years (p= 0.007) and diabetes (p=0.047) were signifi-
cantly associated.
Conclusions: Carotid atherosclerosis is common in patients who pre-
sented with acute ischaemic stroke in a tertiary care hospital in Nepal. 
Age more than 50 years is strongly associated with the presence of 
carotid atherosclerosis.
Disclosure of interest: No
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Evolution of symptomatic intracranial 
atherosclerotic disease under medical treatment: 
a systematic review

Xinyi Leng*1, Xuan Tian1, Thomas Leung1

1The Chinese University of Hong Kong, Department of Medicine and 
Therapeutics, Hong Kong, China

Background and aims: Intracranial atherosclerotic disease (ICAD) is a 
dynamic disease. Understanding the evolution patterns of symptomatic 
ICAD (sICAD) under medical treatment could inform secondary preven-
tion in affected patients. We aimed to systematically review relevant evi-
dence published in the last 2 decades.
Methods: Following the PRISMA and MOOSE statements, we searched 
PubMed and OVID, and screened for full-text articles reporting evolution 

Background and aims: The aim of this study was to investigate base-
line characteristics and outcome of patients after endovascular therapy 
(EVT) for acute large vessel occlusion (LVO) in relation to their history of 
symptomatic vascular disease and sex.
Methods: Consecutive EVT-eligible patients with LVO in the anterior 
circulation admitted to our stroke centre between 04/2015-04/2020 were 
included in this observational cohort study. All patients were treated 
according to a standardised protocol. Baseline characteristics and suc-
cessful reperfusion, recurrent/progressive in-hospital ischaemic stroke, 
symptomatic in-hospital intracranial haemorrhage, death at discharge and 
at 3 months, and functional outcome at 3 months were analysed accord-
ing to previous symptomatic vascular disease and sex.
Results: 995 patients with LVO in the anterior circulation (49.4% 
women, median age 76 years, median admission NIHSS score 14) were 
included. Patients with multiple vs. no previous vascular events showed 
higher mortality at discharge (20% vs. 9.3%,age/sex-adjustedOR=1.43;p=0.030) 
and less independency at 3 months (28.8% vs. 48.8%,age/sex-adjusted 
OR=0.72; p=0.020). Patients overall (19.9% vs. 6.4%,age/sex-
adjustedOR=1.76;p=0.028) and men alone (16.7% vs. 5.8%,age-adjusted 
OR=2.20;p=0.035) with one or multiple vs. no previous vascular events 
showed more recurrent/progressive in-hospital ischaemic strokes. Men 
vs. women showed more in-hospital symptomatic intracranial hemor-
rhage (23.7% vs. 6.6% in men and 15.4% vs. 5.5% in women,OR=2.32;p=0.035/
age-adjustedOR=2.36;p=0.035) among patients with one or multiple vs. 
no previous vascular events.
Conclusions: Previous vascular events increased the risk of in-hospital 
complications and poorer outcome in the analysed patients with EVT-
eligible LVO. Our findings may support risk assessment in these patients 
and could contribute to the design of future studies.
Disclosure of interest: No
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Distinct lipid profiles of radiation-induced carotid 
plaques from atherosclerotic carotid plaques 
revealed by UPLC-QTOF-MS and DESI– MSI

Xiao Zhang*1,2, Tao Wang2, Liqun Jiao2

1University of Oxford, Sir william dunn school of pathology, Oxford, United 
Kingdom, 2Xuanwu Hospital, Capital Medical University, Department of 
Neurosurgery, Beijing, China

Background and aims: Radiotherapy is a standard treatment for head 
and neck tumors that significantly increases patients’ long-term survival 
rates. However, late cerebrovascular complications, especially carotid 
artery stenosis (CAS), have gained increasing attention. Investigation of 
biomarkers of radiation-induced CAS may help to elucidate the mecha-
nism by which radiation induces damage to blood vessels and identify 
possible preventive measures against such damage.
Methods: In this study, we used lipidomics strategy to characterize the 
lipids present in 8 radiation-induced carotid plaques (RICPs) and 12 ath-
erosclerotic carotid plaques (ASCPs). We also used desorption electro-
spray ionization–mass spectrometry imaging (DESI–MSI) to map the 
spatial distribution of the screened lipids from 2 RICPs samples and 2 
ASCPs samples.
Results: The results showed that 31 metabolites in RICPs were signifi-
cantly higher than that in ASCPs, 24 of which were triglycerides (TGs). 
We used four machine learning models to select potential indicators from 
the 31 metabolites. Six TGs [TG(17:2/17:2/18:0), TG(17:1/17:2/18:0), 
TG(17:0/17:2/18:0), TG (17:2/17:2/20:0), TG(17:1/17:2/20:0), 
TG(15:0/22:0/22:2)] were found to be the potential markers for distin-
guishing RICPs and ASCPs (AUC = 0.83). The DESI–MSI results sug-
gested that the 6 TGs were localized in the collagen fiber regions and 
confirmed the differences of these TGs between the two kinds of plaques.
Conclusions: The 6 TGs primarily localized in the collagen fiber regions 
of plaques are likely to be potential indicators for the differentiation of 
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Progression of carotid atherosclerotic stenosis 
with best medical management

Cai Hua Sim*1, Lauren Binnie1, Kate Kennedy1, Zeena Ladva1, 
Rita Ghatala1, Mark Young2, Liqun Zhang1
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United Kingdom, 2St George's University Hospitals NHS Foundation Trust, 
Vascular Surgery, London, United Kingdom

Background and aims: The role of surgery for asymptomatic carotid 
artery stenosis remains unclear due to limited data on the prognosis of 
asymptomatic stenosis under advanced best medical management. This 
study investigates the progression of carotid stenosis under current medi-
cal management.
Methods: Carotid doppler ultrasounds (CDU) performed in 2015 and 
2016 were screened. Cases with ⩾60% stenosis were reviewed for fol-
low-up CDUs and their clinical progression.
Results: Of 5246 CDUs performed during the study period, 512 patients 
were found to have ⩾60% stenosis. After excluding patients with no or 
<3 months follow-up, and those who underwent carotid endarterectomy 
(CEA), 69 patients were included.
Of the 69 patients, 27 had worsening stenosis at a median follow-up 
period of 48 months. Twenty-one (78%) of these had symptomatic steno-
sis at initial CDU.
The remaining 42 patients had no progression in carotid stenosis at a 
median follow-up period of 33 months. 50% of them were symptomatic 
at initial CDU.
21 of the 42(50%) patients with initial symptomatic stenosis had subse-
quent progression of stenosis, while 6 of the 27 (22%) asymptomatic 
patients had subsequent progression. 19 of the 21 (90%) symptomatic 
patients with worsening stenosis had recurrent symptoms, while 7 of the 
42 (17%) patients with no progression of stenosis had recurrent 
symptoms.
Conclusions: Patients with symptomatic stenosis were more likely to 
have progression of stenosis compared to patients with asymptomatic 
stenosis at initial presentation. Patients with worsening stenosis were 
more likely to have recurrent symptoms than those without progression.
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Background and aims: Extracranial carotid stenosis (CS) is the cause 
of approximately 20% of all ischaemic strokes. Routine screening for 
asymptomatic carotid stenosis (ACS) has been discouraged for several 
reasons, including the low prevalence of ACS and the lack of cost-effec-
tiveness. European Stroke Organization Guidelines have not addressed 
this issue. We aimed to examine the characteristics of patients admitted 
to a Stroke Unit with an ischaemic event and severe symptomatic CS.
Methods: Characterization of patients admitted to a tertiary hospital's 
Stroke unit (2017-2022) with stroke/TIA and severe (⩾70%) sympto-
matic CS. A descriptive analysis was performed including vascular risk 
factors (hyperlipidemia, diabetes, hypertension, current smoking) and 
coronary artery disease, previous carotid Doppler, previous documented 
carotid stenosis and previous medical therapy.

of sICAD in the degree of luminal stenosis, plaque morphology or com-
ponents, under medical treatment in adult humans, published in English 
since 2001. The minimal interval between baseline and follow-up imaging 
exams for assessing sICAD evolution was 1 month.
Results: Among 632 articles retrieved, 12 studies (1,100 patients) were 
systematically reviewed, 9 of which were conducted in East Asia. 
Transcranial Doppler (TCD), time-of-flight MR angiography (TOF-MRA), 
CT angiography and intracranial vessel wall MR imaging (VWI) were 
respectively used in 4, 4, 1 and 4 studies to assess sICAD evolution under 
medical treatment. TCD and TOF-MRA were mostly used in earlier stud-
ies, with a focus on progression/regression in the luminal stenosis. VWI 
has been increasingly used in recent studies to reveal the evolution in 
plaque components (e.g., enhancement) and morphology (e.g., remode-
ling) in sICAD. However, definitions of progression/regression of the 
sICAD lesion varied among different studies, hence the inconsistent find-
ings on these evolution patterns.
Conclusions: Despite the inconsistent findings on the evolution patterns 
of sICAD treated medically, these studies reinforced sICAD as a dynamic 
disease. Vigorous efforts are needed to picture the evolution patterns of 
sICAD under medical treatment.
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CHARACTERIZATION OF AORTIC AGING 
USING 3D MULTI-PARAMETRIC MRI
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Background and aims: We comprehensively studied morphological 
and functional aortic aging in a population study using modern three-
dimensional MR imaging to allow future comparison in patients with dis-
eases of the aortic valve or aorta.
Methods: We followed 80 of 126 subjects of a population study (20 to 
80 years of age at baseline) using the identical methodology 6.0±0.5 years 
later. All underwent 3 Tesla MRI of the thoracic aorta including 3D T1 
weighted MRI (spatial resolution 1mm3) for measuring aortic diameter 
and plaque thickness and 4D flow MRI (spatial/temporal resolution= 
2mm3/20ms) for calculating global and regional aortic pulse wave velocity 
(PWV) and helicity of aortic blood flow.
Results: Mean diameter of the ascending aorta (AAo) decreased and 
plaque thickness increased significantly in the aortic arch (AA) and 
descending aorta (DAo) in females. PWV of the thoracic aorta increased 
(6.4±1.5 to 7.0±1.7m/s and 6.8±1.5 to 7.3±1.8m/s in females and males, 
respectively) over time. Local normalized helicity volumes (LNHV) 
decreased significantly in the AAo and AA (0.33 to 0.31 and 0.34 to 0.32 
in females and 0.34 to 0.32 and 0.32 to 0.28 in males). By contrast, helicity 
increased significantly in the DAo in both genders (0.28 to 0.29 and 0.29 
to 0.30, respectively).
Conclusions: 3D MRI was able to characterize changes in aortic diame-
ter, plaque thickness, PWV and helicity during six years in our population. 
Aortic aging determined by 3D multi-parametric MRI is now available for 
future comparisons in patients with diseases of the aortic valve or aorta.
Disclosure of interest: No
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A MIXED-METHODS ANALYSIS OF 
EXPERIENCES AND UNMET NEEDS OF 
INDIVIDUALS WITH CADASIL

Derek Petrosian*1, Andrew Schmidt1, Chris Levi2,  
Beata Bajorek3, Bradford Worrall4
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2University of Newcastle, Neurology, Newcastle, Australia, 3University of 
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Background and aims: Compared to the general stroke population, 
those with stroke due to Cerebral Autosomal Dominant Arteriopathy 
with Subcortical Infarcts and Leukoencephalopathy (CADASIL) represent 
a high-risk and care-deprived group lacking dedicated treatments or ser-
vices. This study aims to evaluate the health status and needs of patients 
with stroke due to CADASIL to inform targeted, multidisciplinary 
interventions.
Methods: We conducted a two-part mixed-method study: 1) a quantita-
tive assessment of health and well being in CADASIL stroke patients 
through a bespoke online survey focusing on functional and cognitive 
effects and 2) a qualitative study of semi-structured phone interviews 
exploring experiences of patients (or carers) with post stroke care to 
identify key health care gaps. The survey included demographics, stroke 
severity, and post stroke symptoms/complications, along with validated 
well-being instruments assessing fatigue, apathy, and quality of life (QoL). 
We transcribed audio recorded interviews verbatim, and independently 

Results: 179 patients were included, with a median age of 67 [IQR 60-76] 
years, 69% were men and 67% had ⩾2 risk factors. Regarding previous 
medical therapy, 42% were on a statin and 33% were on antiplatelets. Of 
the 134 patients that we had access to pre-event exams, only 31(20%) had 
performed carotid Doppler and 24 of them (77%) had CS ⩾50%.
Conclusions: The high prevalence of vascular risk factors and lack of 
prior adequate medical therapy in our patient group suggest the need for 
a more efficient screening of patients that might benefit from primary pre-
vention of stroke. The 2023 European Society for Vascular Surgery Society 
guidelines recommend selective ACS screening in patients with ⩾2 vascu-
lar risk factors to optimize risk factor control and medical therapy.
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Fulminant Focal Reversible Cerebral 
Vasoconstriction Syndrome presenting as a Large 
Vessel Occlusion
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Background and aims: Reversible cerebral vasoconstriction syndrome 
(RCVS) is a rare cerebrovascular disease with varied presentation. We 
report a case of intracranial large vessel occlusion of initially unclear etiol-
ogy, which was likely RCVS-related vasospasm.
Case report.
Results: A 31-year-old man with history of bodybuilding, growth hor-
mone and THC use, and recent COVID-19 infection presented with one 
week of thunderclap headaches and left hemispheric syndrome from 
occlusion of the intracranial left ICA to M1 segment. Endovascular clot 
retrieval was unsuccessful; a stent was subsequently deployed in the ICA 
with complete recanalization.
He presented three weeks later with recurrence of his symptoms. Imaging 
revealed convexity subarachnoid hemorrhage and vasospasm in the M3 
segment treated with intraarterial (IA) milrinone. He was maintained on 
calcium channel blockers for suspicion of RCVS, and solumedrol for con-
cern for vasculitis. The patient had two angiograms with IA vasodilator 
administration for vasospasm; the second was complicated by intracranial 
hemorrhage due to reperfusion injury. Though contrast MRI revealed 
concentric enhancement of the LMCA vessel wall suspicious for vasculi-
tis, spinal tap revealed normal protein and WBC count. Strong suspicion 
of RCVS led to discontinuation of corticosteroids and he improved after 
hemodynamic augmentation.
Conclusions: This case highlights an atypical presentation of RCVS. 
While intracranial ICA involvement, initially unifocal vasospasm, and con-
centric arterial wall enhancement challenged an RCVS diagnosis, recurrent 
thunderclap headaches, convexity SAH, vasoactive triggers, and vasodila-
tory response to milrinone supported it. Intracerebral hemorrhage follow-
ing IA vasodilation supports synergistic mechanisms of endothelial and 
autoregulation dysfunction secondary to RCVS and COVID-19.
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Methods: First case: a 40-year-old woman presented with headache, 
aphasia, and weakness of the lower limbs; TC and TC angiography revealed 
findings compatible with left M2 occlusion, indicating fibrinolysis and 
thrombectomy with complete recanalization. On discharge, the neuro-
sonological study showed an image of isoechoic predominance in the 
proximal posterior face of the left internal carotid artery and in control 
arteriography a filling defect that protruded the lumen of the carotid bulb 
at the posterolateral level, compatible with carotid web, and a stent was 
placed at said level. Second case: A 31-year-old woman suffered several 
right middle cerebral artery (MCA) and anterior cerebral artery (ACA) 
infarcts of undetermined etiology. After searching for the cause, a neuro-
sonological study revealed intimal irregularity with minimal contrast stasis 
in the late venous phase in the posterolateral wall of the right carotid 
bifurcation, suspecting carotid web, which was confirmed with arteriogra-
phy and surgical intervention was successful.
Results: In these two cases the most probable cause of stroke was CW.
Conclusions: Currently, the WC is a potential risk factor for stroke, 
mainly in young people without other risk factors. In these patients, it is 
necessary to perform a complete vascular study, as well as expand the 
evidence on this entity.
Disclosure of interest: No
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SPONTANEOUS INTRACEREBRAL 
HEMORRHAGE IN YOUNG ADULTS: DATA 
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Background and aims: Intracerebral hemorrhage (ICH) has recently 
become more prevalent in young adults but is still insufficiently studied. 
This study aimed to investigate the characteristics and outcomes of ICH 
in young adult patients.
Methods: Between November 2020 and October 2022, we prospec-
tively enrolled a consecutive cohort of ICH patients aged 15-45 years 
admitted to the Stroke Center of Bach Mai Hospital to investigate risk 
factors, causes, and 90-day outcomes measured by the modified Rankin 
Scale (mRS).
Results: 207 patients (mean age: 33.8 ± 8.8; males: 70.1%) were enrolled. 
The most frequent risk factors were hypertension (36.7%), followed by 
heavy drinking (8.2%), and smoking (3,9%). The locations of ICH were 
basal ganglia/ internal capsule (39,1%), lobar (36.8%) and infratentorial 
area (9,9%). Specifically, hypertensive ICH (39.6%) and structural vascu-
lopathy (e.g., arteriovenous malformation, cavernoma – 35.3%) were the 
most common causes, while cryptogenic ICH was considered in 14.5%. 
At the 90-day follow-up, 126 (59.4%) patients got favorable outcomes 
(mRS 0-2), and 61 (28.8%) patients died.
Conclusions: ICH in young adults has the most common locations in  
the basal ganglia/ internal capsule or lobar, and is often caused by 

thematically analyzed them (manual inductive coding with consensus dis-
cussion ± respondent validation) alongside a phenomenological lens to 
explore the essence of participants’ experiences.
Results: To date, we interviewed 8 patients with CADASIL with 6 com-
pleting the survey. We have analyzed 5 interviews and 6 surveys. Three 
core themes emerged from the interviews: juxtapositions around knowl-
edge of CADASIL, management of CADASIL, and fear/concern about the 
impact of the disease. Results are shown in the table.
Conclusions: Our results highlight the substantial impact of CADASIL 
on physical and mental well-being and overall QoL with multiple unmet 
concerns. More information/education is necessary to ensure higher-
quality care and support further research into a cure/treatment for 
CADASIL.
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CAROTID WEB: A NOT SO RARE BUT LITTLE 
KNOWN CAUSE OF CRYPTOGENIC STROKE 
IN YOUNG PATIENTS. DESCRIPTION OF TWO 
CLINICAL CASES
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Background and aims: The carotid web (CW) can be defined as a 
membrane-shaped endoluminal projection located mainly at the origin of 
the internal carotid artery. Two clinical cases are described below that 
show the possible relationship between carotid web and ischemic stroke. Figure 1. Distribution of Causes.
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Methods: The aim of this observational retrospective study is to analyze 
the prevalence of cancer among ischemic stroke patients admitted to a 
stroke unit for two years. A general descriptive and case-control analysis 
was performed to assess the differences between patients with active 
cancer and those without cancer.
Results: A sample of 616 patients with ischemic stroke was included. 
The prevalence of cancer in this population was 19.2% having the 7.5% an 
active cancer (diagnosed before or after the stroke). The presence of an 
active cancer was associated with: lesions in multiple vascular territories, 
lower hemoglobin and hematocrit values   and higher fibrinogen and CRP 
values   as well as a tendency to a worse functional outcome and higher 
mortality rated at three months.
Conclusions: A high prevalence of cancer, active or occult, was found 
among patients with ischemic stroke. Our results suggest that the exist-
ence of ischemic lesions in different territories and some laboratory 
markers could be predictive factors to suspect the presence of an occult 
neoplasm as the cause of stroke in some patients.

hypertension or structural vasculopathy, resulting in a high risk of depend-
ence and 90-day mortality.
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Infective endocarditis and stroke - when does it 
bleed? A single center retrospective study
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Background and aims: Infective endocarditis (IE) is a serious condition 
with a high mortality and represents a rare cause of stroke. In this single 
center study, we characterized stroke patients with IE. In particular, we 
were interested in risk factors for intracranial hemorrhage and outcome 
of patients with intracranial hemorrhage compared to patients with 
ischemic stroke.
Methods: In this retrospectice study, patients with IE and symptomatic 
ischemic stroke or intracranial hemorrhage were included, who were 
admitted to our hospital between January 2019 until December 2022.
Results: 48 patients with IE and ischemic stroke or intracranial hemor-
rhage were included. 11 patients developed an intracranial hemorrhage, 
all within the first 12 days after admission. We identified S. aureus detec-
tion and thrombozytopenia as risk factors for hemorrhagic complications 
in these patients. An increased in-hospital mortality in patients with 
intracranial hemorrhage (64% vs. 22%) was found, whereas patients with 
ischemic stroke and patients with intracranial hemorrhage do not differ 
regarding good clinical outcome (mRS 0-2; 27% vs. 27%).
Conclusions: This single center study characterizes stroke patients with 
IE. Beside thrombocytopenia, we identified S. aureus detection as a major 
risk factors for intracranial hemorrhage and provide an outlook on how 
to proceed with cardiac surgery in these patients.
Disclosure of interest: No
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Stroke associated with cancer: retrospective 
observational study among patients with ischemic 
stroke in a Stroke Unit
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Background and aims: The association between cancer and stroke is 
well known and leads to a worse prognosis for both pathologies. However, 
the prevalence of active cancer and occult cancer among stroke patients 
as well as the predictive factors of stroke in cancer patients, remain 
unclear. Its knowledge is important in order to diagnose early and improve 
the management of these patients.
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Figure 2. Distribution of mRS score at 90 days.
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first 24 hours, leading to an excellent prognosis in all. None received 
thrombolysis.
Conclusions: TTP is a rare but not-to-miss etiology of Code Stroke, as 
early treatment radically changes prognosis. Aphasia or mutism with cer-
tain perplexity was an especially characteristic presentation. Probably due 
to early treatment, all patients showed normal neuroimaging in our series.
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MoyaMoya case series: the need for referral 
centers

ANA DOMINGUEZ MAYORAL*1, Asier de Albóniga-Chindurza2, 
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Background and aims: MoyaMoya (MMV) vasculopathy is underdiag-
nosed and requires hyperspecialized neurovascular assessment.
Methods: This is a quasi-experimental study with time-series design. It 
was conducted at Seville (Spain) during 2021-2022. In 2022, an interven-
tion about MMV was made: a protocol, training courses, and a multidisci-
plinary clinical commission with neurosurgery. The suspected cases of 
MMV were evaluated in a rare stroke outpatient clinic. Diagnosis criteria 
are verified with brain MRI or arteriography. Etiological studies were per-
formed to verify a MMV disease or syndrome. The objective is to describe 
the potential impact of our intervention.
Results: In 2021, there were no cases of MMV. In 2022, 20 suspected 
cases were evaluated. Six MMV have been diagnosed. The median age at 
clinical onset was 33 years (one pediatric case), 50% being women. The 
race was Asian in one, American in another, and the rest Caucasian. All 
the patients presented ischemic stroke, except one who had a brain hem-
orrhage. Three cases were MoyaMoya syndromes (due to neurofibroma-
tosis type 1, Noonan disease, and antiphospholipid syndrome). The mean 
diagnostic delay was 40 months. The median of Suzuki grade at the diag-
nosis was 4. The frequency of vascular involvement was: M1>TICA>A1. 
Indirect bypass was performed in three cases. Recurrence of the disease 
has only been detected in one case and direct bypass is pending.
Conclusions: The creation of MMV reference units may reduce the diag-
nostic delay and offer better management due to greater experience in a 
center with a high volume of patients.
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Thrombotic Thrombocytopenic Purpura 
presenting as Code Stroke: a case series
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Background and aims: Thrombotic Thrombocytopenic Purpura (TTP) 
is a hemolytic microangiopathy due to the deficit of ADAMS-13. Clinical 
manifestations include systemic prodromes, fever, and neurological 
involvement in 50% of patients. While lethal without treatment, progno-
sis is good with prompt diagnosis and treatment. Hence, we aim to high-
light the relevance of TTP diagnosis as a rare etiology presenting as Code 
Stroke.
Methods: Unicentric and retrospective case series of the Code Stroke 
patients with a final diagnosis of TTP between 2016-2022, the era of 
rituximab and caplacizumab.
Results: 5 patients were identified:
All received an early diagnosis based on a high suspicion and laboratory 
abnormalities. Aggressive treatment (plasma exchange, glucocorticoids 
and rituximab in all; plus caplazicumab in patients 1-4) was initiated in the 
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right 
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Subacute headache, 
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gaze deviation, 
left hemiparesis 
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None had fever or renal failure
Normal neuroimaging (brain CT, angioCT and MRI)
Autoimmune etiology (positive anti-ADADMS-13 antibodies)
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THROMBOSIS RESULTING IN COMA 
WITHOUT FOCAL PARENCHYMAL LESIONS
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Albrecht Guenther4, Erik Lindgren5, Olvert Berkhemer6, 
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Background and aims: Coma secondary to cerebral venous thrombo-
sis (CVT) is generally caused by focal lesions, bilateral thalamic oedema, 
or seizures. In rare cases, coma cannot be explained by any of these 
causes. We hypothesize that in these cases coma is caused by extensive 
thrombosis with obstruction of collateral drainage resulting in diffuse cer-
ebral oedema.
Methods: Cases were collected through the International CVT 
Consortium. Selection criteria were confirmed CVT and coma not 
explained by focal lesions with mass effect, bilateral oedema of the basal 
ganglia or thalami, seizures, metabolic disturbances, or other medical 
conditions such as meningitis.
Results: Six cases were reported. All patients were female, median age 
was 30 (range 26-72). All patients presented with decreased conscious-
ness (median Glasgow Coma Scale of 10 [range 7-14]). All patients had 
thrombosis in multiple sinuses, three had thrombosis of both the straight 
and superior sagittal sinus, and five had bilateral thrombosis of the trans-
verse/sigmoid sinuses. Four patients had diffuse cerebral oedema on base-
line CT. All patients had neurological deterioration resulting in coma 
within the first days of hospitalization. Three patients underwent endo-
vascular treatment and the other three patients decompressive surgery. 
4/6 patients died in hospital, the other two patients had mRS 2 and 5 at 
discharge. Both patients had completely recovered at last follow-up.
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Results: When patients with focal deficits (N=135), isolated V (N=45), 
and isolated headache (N=126) were compared, ischemic endpoints 
showed negative association with isolated V (adjusted odds ratio: 0.23, 
95% confidence interval [0.06–0.83]) and isolated headache (aOR: 0.15, 
95% CI [0.05–0.48]). While there were no differences in hemorrhagic 
endpoints, dynamic arterial changes were associated with isolated head-
ache group (aOR: 2.31, 95% CI [1.10–4.84]) while less frequent in isolated 
V group (aOR: 0.41 [0.17–0.99]). In subgroup analysis, we failed to show 
association between clinical endpoints and fulfillment of the vascular ver-
tigo/dizziness criteria.
Conclusions: Isolated V and headache is associated with a lower rate of 
ischemic endpoints. Isolated headache is associated with dynamic vascular 
changes. Causal ischemic association between iVBAD and isolated vertigo 
do not seem to be associated with differences in outcomes.

Conclusions: Patients with CVT and coma not explained by focal lesions 
or thalamic oedema often show extensive thrombosis and diffuse oedema 
on baseline imaging. These patients can deteriorate quickly and, despite 
aggressive treatment, in-hospital mortality rate is high.
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WOMEN CARRY LONG-TERM INCREASED 
STROKE RISK IN MOYAMOYA DISEASE
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Background and aims: The long-term risk of stroke in moyamoya dis-
ease (MMD) may be related to baseline characteristics and could be 
reduced by bypass surgery.
Methods: Records from 50 patients diagnosed with MMD across 
Denmark between 1994 and 1997 were retrospectively reviewed until 
2021.
Results: Thirty-four patients had bypass performed, while 16 patients 
were treated conservatively. During a follow-up of 507 person-years, ten 
patients had new events – five ischemic strokes and five brain hemor-
rhages. Kaplan-Meier survival analysis showed that the bypass group had 
significantly fewer events than conservatively treated patients. 9 of 10 
events occurred in women, but the difference did not reach significance.
Conclusions: The risk of stroke remains elevated long after diagnosis 
with MMD. Our data indicate that the risk is highest among women but 
that bypass surgery protects against stroke in the long term.
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Significance of isolated vertigo/dizziness and 
headache in intracranial vertebrobasilar artery 
dissections
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Background and aims: We aimed to evaluate clinical significance of 
isolated vertigo/dizziness and headache in intracranial vertebrobasilar 
artery dissection (iVBAD).
Methods: From a single-center (2002–2021), we identified acute iVBAD 
patients excluding subarachnoid hemorrhage (SAH). Presentation were 
trichotomized to focal deficits, isolated vertigo/dizziness (V), and isolated 
headache. Intra-arterial embolization, aneurysmal enlargement, or new 
SAH were considered hemorrhagic endpoints. Intra-arterial reperfusion, 
functional dependence, early neurological deterioration, or recurrent 
ischemic stroke were considered ischemic endpoints. Spontaneous arte-
rial healing, aneurysmal enlargement, or new SAH were considered 
dynamic arterial changes. Clinical outcomes were compared among 
groups. The isolated vertigo group was further analyzed according to con-
sistency with vascular vertigo/dizziness criteria.
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First clinical description of patogenic mutation 
c.2963G>T (p. Cys988Phe) in NOTCH3 gene

Jaroslava Paulasova Schwabova*1, Silvia Kmetonyova1,  
Hana Vlaskova2, Hana Magerova1, Ivana Sarbochova1,  
Ales Tomek1

12nd Faculty of Medicine, Charles University in Prague and Motol University 
Hospital, Department of Neurology, Prague 5, Czech Republic, 2Institute of 
Inherited Metabolic Disorders, Charles University in Prague - First Faculty of 
Medicine and General University Hospital, Department of Pediatrics and 
Inherited Metabolic Disorders, Prague, Czech Republic

Background and aims: Cerebral autosomal dominant arteriopathy 
with subcortical infarcts and leukoencephalopathy (CADASIL) is the most 
common hereditary cerebral small vessel disaese caused by NOTCH3 gene 
mutation. To date, more than 200 NOTCH3 mutations have been reported. 
In 2017, Mizuta et al. identified a new mutation - Cys988Phe. Until now 
its clinical description is lacking.
Aims: Clinical description of c.2963G>T, p.Cys988Phe variant in 
NOTCH3 gene;18th exon.
Methods: Collection and evaluation of clinical data including demo-
graphic data, history, neurological examination and MRI imaging.
Results: We found six patients from one family with the mutation in 
heterozygous state (3 generations, heredity in the autosomal dominant 
manner). All were female; mean age was 56 years (34-84). 5/5 had abnor-
mal white matter lesions (WML); in 3/5 WML involving the anterior tem-
poral pole; in 3/5 WML extending to external capsule. The youngest 
patient (<35y) had no vascular risk factors and on MRI had WML, Fazekas 
I. 1/6 had mild cognitive impairment. Long tract signs or pseudobulbar 
symptoms were not found in any patient. None of them - including 84 
years old patient - did suffer from migraine, stroke or stroke like episodes. 
2/6 had mood disorder.
Conclusions: According to our clinical data, pathogenic mutation 
p.Cys988Phe shows mild CADASIL phenotype compared with common 
mutations in NOTCH3 gene.
Disclosure of interest: No
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ASSESMENT OF AORTIC DISTENSIBILITY IN 
YOUNG STROKE PATIENTS WITH CERVICAL 
ARTERY DISSECTION

Ana Catarina Fonseca*1, João Pedro Marto2, Nuno Inacio3, 
Pedro N Alves1, Mariana Dias1, Miguel Viana Baptista2,  
Teresa Pinho e Melo1, Ana G. Almeida4
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Beatriz Angelo, Neurology, Loures, Portugal, 4Hospital de Santa Maria, 
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Background and aims: A cohort study found that in patients with cer-
vical arteries dissection (CAD) there was an approximately 4-fold 
increased risk of subsequent aortic dissection. This led to the hypothe-
sizes that patients with CAD had a subclinical connective tissue disorder. 
Previous studies have shown decrease aortic distensibility in patients with 
connective tissue disorders.
We aimed to determine if individuals with young ischemic stroke caused 
by CAD had a decreased aortic distensibility that could be used as a 
marker of CAD
Methods: Consecutive sample of patients with ischemic stroke (< 50 
years-old) admitted to two university hospitals from January 2019 to June 
2022. We included patients with an undetermined stroke etiology after a 
complete investigations and patients with non-traumatic CAD. Stroke eti-
ology was classified according to TOAST.
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A RARE CASE OF UNBALANCED GENETIC 
TRANSLOCATION PRESENTING AS 
INCOMPLETE HANAC SYNDROME, SEIZURES 
AND LEARNING DISBILITY

Simina Cozma*1, Mark P Maskery2,3, Dwaipayan Sen1,4

1Manchester Centre for Clinical Neurosciences, Northern Care Alliance NHS 
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Department of Neurology, Preston, United Kingdom, 3Lancaster University, 
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Sciences, University Of Manchester, Faculty of Biology, Medicine and Health, 
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Background and aims: COL4A1/A2 genes encode type IV collagen, a 
key component of the basement membrane of vascular endothelium. 
Mutations of COL4A1/A2 genes result in multi-system disorders. The 
principal phenotype described in adults is HANAC syndrome (hereditary 
angiopathy with nephropathy, aneurysms and muscle cramps). More than 
100 mutations have been described, half of which are inherited in an auto-
somal dominant pattern, the rest being de novo mutations.
Methods: A 40-year-old lady with a history of learning disabilities and 
seizures presented with accelerated decline in cognition and function in 
her 3rd decade of life. MRI brain and MR angiogram revealed extensive 
white matter changes, microhemorrhages and old lacunar infarcts consist-
ent with cerebral microangiopathy, alongside three aneurysms involving 
the middle cerebral artery and its branches. Renal function and creatine 
kinase were normal.
Results: DNA microarray analysis identified a gain of 59 coding proteins 
in chromosome 13 involving the COL4A1 and COL4A2 genes (chromo-
some 13 duplication). A terminal deletion in the short arm of chromo-
some 8 was identified with an interstitial gain adjacent to the deletion (8p 
inverted duplication and deletion syndrome). Parental karyotyping proved 
this to be a de novo mutation.
Conclusions: We report a case of an unbalanced chromosomal translo-
cation occurring de novo affecting the COL4A1/A2 genes resulting in 
incomplete HANAC syndrome. The co-existent chromosome 8 mutation 
led to the additional features of seizures and learning disabilities. To our 
knowledge, this particular genetic translocation between chromosomes 
13 and 8 with this resultant clinical phenotype has not been reported 
before.
Disclosure of interest: No
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Methods: Consecutive ischemic stroke patients who were classified as 
cryptogenic aetiology and diagnosed with a PFO were included. All 
patients underwent either percutaneous PFO closure or medical therapy. 
A 2:1 propensity score matching by sex and Risk-of-Paradoxical-Embolism 
(RoPE) score was performed.
Results: Among 232 patients of mean age 44.3 (SD 10.8) years, 33.2% 
(n=77) were female, with a mean follow-up duration of 670 (SD 806) 
days. PFO closure (n=84) and medical therapy (n=148) groups were well-
matched with <10% mean-difference in sex and RoPE score. There were 
no major periprocedural complications documented. The incidence of 
atrial fibrillation was similar between the closure and control groups 
(1.19% vs 1.36%, OR 0.90, 95%CI 0.04-9.79, P=0.94). Recurrent ischemic 
stroke event occurred in 2 patients in the closure group (2.4%) and 7 
patients in the control group (4.7%). Multivariable Cox regression pre-
dicting time to recurrent stroke demonstrated a hazard-ratio of 0.18 
(95%CI 0.02-1.51, P=0.12). The difference in restricted mean survival-
time free from stroke at 2-years follow-up between treated and control 
was 34.7 days (95%CI 0.51-68.9, P=0.047).
Conclusions: In this cohort, transcatheter PFO closure is associated 
with minimal periprocedural complications. There was also a lower risk of 
stroke recurrence, but this did not reach statistical significance.
Disclosure of interest: No
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Novel Hybrid Cardiac and Aortic Arch 18fluoro-
2-deoxy-d-glucose (18FDG) PET-CMR Protocol 
to Evaluate Potential Embolic Sources in Embolic 
Stroke of Undetermined Source Patients
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Background and aims: It is important to identify precise embolic 
sources in Embolic Stroke of Undetermined Source (ESUS) to target 
treatment. We hypothesised that a novel hybrid cardiac and aortic arch 
(AA) positron emission tomography magnetic resonance imaging (PET-
MRI) protocol performed in a single setting is feasible to evaluate multiple 
potential embolic sources.
Methods: Eight ESUS patients were recruited with informed consent. 
Imaging was performed using a Siemens Biograph mMR 3T scanner (com-
bined PET/MRI system). Gadovist was used with a 0.2 mmol/kg dose and 
the radio-tracer 18F-fluorodeoxyglucose (18F-FDG) was used with a 
standard dose. Majority of the scan was performed under expiration 
breath-hold with retrospective cardiac (ECG) gating. Imaging parameters 
included left atrial (LA) and left ventricle (LV) fibrosis quantification by 
late gadolinium-enhanced MRI through ADAS® image post-processing soft-
ware (Galgo Medical SL, Spain), 18F-FDG uptake in the AA and heart meas-
ured by the TBRmax.
Results: Of 8 ESUS patients (median age 55 years [IQR 52.75-58], 7 
were male. In terms of comorbidities, 1 had a previous ischemic stroke, 6 
had hypertension, 3 had diabetes mellitus, 4 had dyslipidemia and 3 had 
ischemic heart disease. All patients tolerated the hybrid imaging with no 

A 3 Tesla cardiac magnetic resonance was performed within the first 
month after stroke onset to determine aortic distensibility (systolic area-
diastolic area/diastolic area) of the mid-ascending aorta using a phase con-
trast sequence. We compared aortic distensibility in the two groups of 
patients (undetermined vs CAD) using a non-parametric test.
Results: Sixty-one patients were included with a median age of 44.0 
years (IQR 10). Sixty-five per cent were men. Nineteen patients had CAD 
(31.1%). There was no difference regarding aortic distensibility between 
patients with undetermined cause vs CAD (p=0.77).
Conclusions: In this exploratory study there was no evidence of 
decreased aortic distensibility in stroke patients with CAD compared to 
patients with an undetermined etiology
Disclosure of interest: No
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Propensity-Score Matched Analysis of Patent 
Foramen Ovale Closure in Real-World Study 
Cohort with Cryptogenic Ischemic Stroke
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Singapore, Division of Neurology, Department of Medicine, Singapore, 
Singapore, 3National University Heart Centre, Singapore, Department of 
Cardiology, Singapore, Singapore

Background and aims: Recent trials support patent foramen ovale 
(PFO) closure in selected patients with cryptogenic stroke. We examined 
the outcomes of percutaneous transcatheter PFO closure in a real-world 
study cohort with cryptogenic stroke.

Figure 1. Kaplan-Meier-curve for survival-free from recurrent ischemic 
stroke in PFO patients with-or-without transcatheter device closure.
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CENTRAL ROLE OF THE NEUROLOGIST IN 
PERCUTANEOUS CLOSURE OF PATENT 
FORAMEN OVALE: EARLY DETECTION, 
APPROPRIATE INDICATION AND LONG-TERM 
FOLLOW-UP

Tania Rodríguez Ares*1, Rosa Alba Abellás Sequeiros2, 
Raymundo Ocaranza-Sanchez2, Carlos González-Juanatey3, 
Robustiano Pego-Reigosa1
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Background and aims: Patent foramen ovale (PFO) results from the 
failure of the septum primum and secundum to fuse after birth. With an 
incidence of 25% in adults, most are discovered incidentally but its pres-
ence has been linked to conditions such as migraine or stroke.
Percutaneous closure of the PFO is the therapeutic strategy that is gain-
ing in ESUS momentum following the results of recent studies.
Echocardioscopy by the vascular neurologist allows early detection of 
PFOs and is becoming increasingly common practice.
This work places the neurologist at the centre of the process: from diag-
nostic imaging, appropriate indication in selected cases, active participa-
tion in the closure and long-term follow-up.
Methods: The neurologist performs echocardioscopy on all patients 
admitted to the stroke unit.
Patients in whom PFO is detected are presented to a multidisciplinary 
committee to complete the study and select cases.
Percutaneous closure is performed by a team consisting of the interven-
tional neurologist and cardiologist.
Follow-up is performed by vascular neurology staff at 3, 6 and 12 months, 
including follow-up echocardioscopy.
Results: In the last year, we have detected more than 10 patients with 
PFO in our stroke unit, of which 9 have been closed. There have been no 
complications related to the intervention and no new ischaemic events in 
any of them.
Conclusions: Percutaneous PFO closure is the best therapeutic option 
for optimally selected patients. We believe that the role of the vascular 
and interventional neurologist is essential in the selection, treatment and 
follow-up of these patients.
Disclosure of interest: No
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AUTOMATED ALBERTA STROKE PROGRAM 
EARLY CT SCORE IN STROKE-RELATED 
MYOCARDIAL INJURY
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Tomáš Peisker1, David Lauer1, Petr Toušek2, Ivana Stetkarova1
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Background and aims: Myocardial injury can be frequently observed in 
patients with acute ischemic stroke. It has been hypothesized that stroke 
lesion location within the central autonomic network might precipitate 
myocardial injury. However, neuroimaging studies offer conflicting results, 

complications. Imaging quality was acceptable and interpretable in all 
studies. Implementation of the hybrid protocol led to detection of 3 
potential sources of ESUS: LA fibrosis (Figure 1), LV disease (Figure 2) and 
AA atherosclerosis (Figure 3).
Conclusions: In this study, we demonstrated that a cardiac and AA hybrid 
18F-FDG PET-MRI was feasible to evaluate multiple embolic sources.

Disclosure of interest: Yes
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and the neuroanatomical basis of stroke-related myocardial injury is not 
yet fully understood. In this study, we aim to identify if early ischemic 
changes within the territory of the middle cerebral artery are associated 
with myocardial injury in acute ischemic stroke patients.
Methods: We studied 171 patients with acute anterior circulation 
ischemic stroke admitted to our department between August 2020 and 
August 2022. Patients were assessed for myocardial injury by serial tro-
ponin sampling. Baseline CT scans were evaluated for ischemic changes in 
ten regions (M1, M2, M3, M4, M5, M6, lentiform, insula, caudate, internal 
capsule) by automated Alberta Stroke Program Early CT Score (ASPECTS) 
using Brainomix e-Stroke software.
Results: 171 patients were included in the study. Fifty of them (29 %) 
developed myocardial injury. No difference was found in overall 
ASPECTS score values between patients with and without myocardial 
injury (mean ASPECTS score 9,2 in booth groups). No association  
was observed for specific region involvement and myocardial injury. 
Patients who developed myocardial injury were older (mean age 76,6 
versus 69,4) and presented with more severe strokes (mean NIHSS 
12,4 vs 9,1).
Conclusions: Myocardial injury in acute ischemic stroke patients is not 
associated with automated Alberta Stroke Program Early CT Score.
Disclosure of interest: No
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FAST Index: a new score combining clinical, 
radiological, anatomical features to diagnose  
PFO-related stroke
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Background and aims: Patent foramen ovale (PFO) closure was shown 
to be superior to medical therapy alone for the secondary prevention of 
PFO-related ischemic stroke, mainly in case of at-risk PFO anatomy. 
Diagnosis a PFO-related stroke is challenging. The Rope score was pro-
posed as a helping tool but it does not consider anatomical PFO features. 
We aimed to propose a new, more extensive, index
Methods: We created the FAST-index (PFO-A ttributable risk of 
STroke) combining clinical-neuroradiological-PFO anatomical features 
that according to literature seemed to raise the chance for a PFO to be 
pathogenetic (figure 1). The index was applied to a series of stroke/TIA 
patients with PFO for whom a Heart&Brain Team had given, according to 
the latest PFO position paper, an indication to PFO-closure or not (i.e. 
PFO-related stroke or not). A comparison (ROC curve) of the predictive 
power of FAST-index and Rope-score as to the identification of the 2 
groups was performed.
Results: Three-hundred-thirty-four patients were evaluated by the 
Heart&Brain team, 208 classified as PFO-related, 106 not. The FAST 
index turned out to be better than Rope score to distinguish between 
PFO-related stroke or not (Area Under Curve: 0.812 vs 0.765) and it 
was even better taking median age into account (Figure 2,3). A FAST-
index-score >10 was able to identify around 70% of pathogenetic PFO.
Conclusions: Our study, although deserving confirmation, suggests that 
the FAST-index, combining clinical-neuroradiological and anatomical PFO 
characteristics, could be of help to identify stroke patients warranting 
PFO closure. Disclosure of interest: No
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Methods: We collect retrospectively 344 patients admitted in the stroke 
unit (SU) of Trieste in 2022, collecting data on clinical characteristics, site 
of stroke sec OCSP and maximum troponin level reached and if it is 
higher than the 99th percentile of our standard laboratory test troponin 
level (18 ng/l).
Results: Comparing the effects in each OCSP subgroup, we find statisti-
cal differences between the treated and no treated patients in all groups 
except for the posterior strokes. In particular the treatment effect on the 
anterior strokes group (TACI+PACI) induced only 33% of patients (vs 
47% if no treated) with values of troponin over 54 ng/l, however in the 
lacunar strokes the treatment seems to increase the troponin level (21% 
vs 3% have a value over 54 ng/l).
Conclusions: Cardiac involvement after stroke has a complex physiopa-
thology, the treatment effects on this pathological entity seems to be 
more effective in anterior circulation strokes rather than the lacunar and 
the posterior ones.
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INFLUENCE OF TYPE OF HOSPITAL ON 
THE OUTCOME OF PATIENTS WITH 
ACUTE INTRACEREBRAL HEMORRHAGE: A 
POPULATION-BASED STUDY
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DETECTION OF ATRIAL FIBRILLATION BY 
LONG-TERM CARDIAC MONITORING AFTER 
EMBOLIC STROKE OF UNDETERMINED 
SOURCE (ESUS)
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Background and aims: Embolic stroke of undetermined source (ESUS) 
is diagnosed in up to 30% of strokes. Atrial fibrillation (AF) detection in 
ESUS results in change, from antiplatelet therapy to oral anticoagulation. 
Recommendations on intensity of diagnostic efforts for AF-detection are 
missing.
Methods: We developed a systematic management algorithm for ESUS 
patients. Eligible patients are prospectively enrolled into a registry and 
equipped with an insertable cardiac monitor (ICM). We used the 
Medtronic Reveal Linq ICM® and Medtronic Care Link® home monitor-
ing systems.
Results: From January to December 2018, we enrolled 143 ESUS 
patients, of which 88 (61.5%) received ICM. All patients received 72h 
cardiac monitoring prior to ICM implantation and n=82 were enrolled 
into home monitoring. AF was diagnosed in eight patients (9.7%). The 
mean duration until AF-detection was 117 days. Episodes were assessed 
on site and via home monitoring system, by means of contacting patients 
if episodes were recorded. We received regular transmissions every six 
weeks from 47 patients (57.3%). Overall, we adjudicated 5220 episodes 
from 82 ICMs (median 5 episodes/patient). There were 638 (12.2%) 
AF-alarms, of which 410 occurred after correct AF-detection. Patients 
diagnosed with AF had 39 incorrect alarms preceding diagnosis (median 
0.5/patient). 189 incorrect AF-alarms occurred in patients without AF.
Conclusions: ICM combined with systematic home monitoring is a 
potent tool to detect AF in ESUS patients. However, our analysis demon-
strates that relevant effort is required to maintain timely adjudication of 
events for the patients benefit. Optimized automated event classification 
and careful patient selection appear warranted.
Disclosure of interest: No
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TROPONIN LEVEL DIFFERENCES IN STROKES 
WITH AND WITHOUT TREATMENT
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Background and aims: Recently the Stroke-heart syndrome (SHS) 
has been defined as a complication of acute stroke. It consists in the 
cardiac injury following an acute stroke. The main hypothesis of the 
cause is the cytokines storm involving the sympathetic system. There 
are few studies which explore differences between treated strokes and 
no treated ones. In this work we try to find any difference in troponin 
level reached between treated patients and no treated looking at the 
OCSP classification.
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Background and aims: Although the rate of functional recovery seems 
to be highest in the first 30 days post-ICH, in many patients the recovery 
continues albeit slowly for 6-12 months. Modified Rankin Scale (mRS) 
scores of 0-3 & 4-6 respectively denote good & poor functional 
outcomes.
Methods: A comprehensive search of PubMed & EMBASE from March 
2020 to December 2022 was made using 3 search items: intracerebral 
haemorrhage, functional improvement, predictors of poor outcome. The 
search items were combined using the Boolean operator.
Results: In a post-hoc analysis of ~1000 patients with intracerebral or 
intraventricular haemorrhage across two clinical trials, 72% patients dem-
onstrated poor functional outcome at 30 days. The functional improve-
ment nonetheless continued slowly, & by one year, 46% patients managed 
to achieved good functional outcomes, including 30% who became func-
tionally independent. Predictors of poor one-year outcomes included 
older age, imaging findings of large ICH volume, intraventricular haemor-
rhage/extension, specific ICH locations (brainstem, thalamus, or poste-
rior limb of internal capsule), severe concurrent leukoaraiosis, recurrent 
ICH, underlying diabetes mellitus, & development of acute ICH complica-
tions (e.g. new ischemic stroke, sepsis, prolonged mechanical ventilation, 
hydrocephalus, and the need for a gastrostomy feeding tube).
Conclusions: Growing evidence seems to support the practice of insti-
tuting aggressive acute medical management in patients with ICH to help 
avoid acute ICH complications. Early rehabilitation & sustained support 
including educating patients & caregivers regarding secondary prevention 
strategies & addressing lifestyle changes also seems to be of prognostic 
benefit.
Disclosure of interest: No
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Diagnostic Utility of Brain MRI in Patients with 
Spontaneous Intracerebral Hemorrhage:  
A Retrospective Cohort Study and Meta-Analysis
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Background and aims: The diagnostic yield of brain Magnetic 
Resonance Imaging (MRI) in spontaneous intracerebral hemorrhage (ICH) 
is unclear. We performed both an independent single-center retrospec-
tive cohort study and a meta-analysis to assess the detection rate of 
secondary lesions on MRI in patients with spontaneous ICH.
Methods: In the retrospect cohort study, we examined a cohort of 856 
consecutive patients with spontaneous ICH. Brain MRI scans on admis-
sion and follow-up were assessed for secondary lesions. We also exam-
ined clinical and CT radiographic variables associated with secondary 
lesions in univariable analyses. In the meta-analysis we searched PubMed 
for articles investigating the diagnostic yield of brain MRI in spontaneous 
ICH and pooled the detection rates of secondary lesions on MRI.
Results: Of the 856 ICH patients in our cohort; 186 died during hos-
pitalization. Among the 670 survivors [70±15 years, 379(57% male)], 
430(64%) had an admission MRI and 136(20%) had both admission and 
follow-up MRIs. 30/430(5.6%) of admission MRIs revealed a secondary 
lesion. 4/127(3.1%) patients with a negative admission MRI had a lesion 
identified on follow-up MRI. No clinical or radiographic variables were 
associated with a secondary lesion on MRI. The meta-analysis included 
4 studies identified in the PubMed search and our cohort study com-
prising 1115 patients with spontaneous ICH who underwent brain 
MRI. The mean detection rate of secondary lesions was 11% (95%CI: 
8-15%).
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Background and aims: It is uncertain whether the type of hospital to 
which patients with intracerebral hemorrhage (ICH) are admitted is asso-
ciated with outcome. We hypothesized that first admission to a 
Comprehensive Stroke Centre (CSC) would be associated to a better 
outcome compared to a non-CSC centre.
Methods: A population-based study of all spontaneous ICH consecutive 
patients (March 2020 to February 2022), admitted to hospitals in 
Catalonia (Spain). We excluded patients with >24 hours from stroke 
onset to admission and those with a previous modified Rankin scale score 
(mRS)>3. Hospital type was classified as CSC or non-CSC. We recorded 
demographic, clinical and radiological data. Functional outcome was 
determined by shift mRS analysis at 3 months using ordinal logistic regres-
sion. Mortality was assessed by logistic regression.
Results: We studied 1694 patients (age 69.7±14.2 y, 62.0% men); 1376 
(81.2%) patients were admitted to a CSC, and 318 (18.8%) to a non-CSC 
center. Median (IQR) time to admission was 5 (2-9) hours, NIHSS score 
was 12 (5-20) and volume was 17 (6-45) ml. Results were adjusted for age, 
NIHSS score, baseline volume and withdrawal of care within 24h. Shift 
analysis did not show significant differences in the distribution of mRS 
between patients admitted initially to a CSC vs. non-CSC (aOR 1.09, 95% 
CI 0.87-1.35). We neither found significant differences regarding mortality 
(aOR 0.96, 95% CI 0.74-1.23).
Conclusions: Initial admission to a CSC had no influence on the out-
come of patients with acute spontaneous ICH. Further studies consider-
ing secondary transfers to CSC are warranted.
Disclosure of interest: No
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Background and aims: Perihaematomal oedema (PHO) formation has 
gained increasing interest as a therapeutic target after spontaneous 
intracerebral haemorrhage (ICH). Whether PHO contributes to poor 
outcome is unclear. We aimed to determine the association between 
PHO and outcome in patients with spontaneous ICH.
Methods: We searched five databases up to 17 November 2021 for 
studies of ⩾10 adults with ICH reporting the presence of PHO and out-
come. We assessed risk of bias, extracted aggregate data and used ran-
dom effects meta-analysis to pool studies that reported odds ratios (OR) 
with 95% confidence intervals (CI). Primary outcome was poor functional 
outcome defined as modified Rankin Scale score of 3-6 at three months. 
Additionally, we assessed PHO growth and on poor outcome at any time 
of follow-up. We prospectively registered the protocol in PROSPERO 
(CRD42020157088).
Results: We identified 12,968 articles, of which we included 27 studies 
(n=9,534). Eighteen studies reported an association between larger PHO 
volume and poor outcome, six a neutral result and three an inverse rela-
tionship. Larger absolute PHO volume was associated with poor func-
tional outcome at three months (OR per ml increase of absolute PHO 
1.03, 95% CI 1.00-1.06, I2 44%, four studies). Additionally, PHO growth 
was associated with poor outcome (OR 1.04, 95% CI 1.02-1.06, I2 0%, 
seven studies).
Conclusions: In patients with spontaneous ICH, larger PHO volume is 
associated with poor functional outcome at 3 months. These findings sup-
port the development and investigation of new therapeutic interventions 
targeting PHO formation to improve outcome after ICH.
Disclosure of interest: No
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IN PATIENTS WITH SPONTANEOUS 
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Background and aims: Dehydration is related to increased morbimor-
tality in patients with ischaemic stroke. Little is known about the effect in 
patients with intracerebral haemorrhage (ICH). The aim was to deter-
mine the association of dehydration with mortality, functional outcome 
and haematoma growth. Dehydration was hypothesized to lead to higher 
mortality and worse functional outcome.
Methods: Observational, retrospective, single-centre study. Patients 
with spontaneous ICH ( July 2013-December 2021) were included, 
excluding those undergoing neurosurgical evacuation. Dehydration was 
defined as plasma osmolality ⩾295mmol/L at baseline blood test. 
Demographic, clinical and radiological variables were collected.
Primary end-point was mortality during hospitalization. Secondary end-
points were haematoma growth (in follow-up CT scan⩽72h, defined as 
absolute increase ⩾6ml and/or relative increase ⩾33%) and functional 
outcome assessed with 3 month-modified Rankin Scale (poor outcome 
defined as mRS=3-6).
Multivariable analyses (adjusted for age, NIHSS, ICH volume and intraven-
tricular haemorrhage) were performed to assess whether dehydration 
was independently associated with in-hospital mortality, haematoma 
growth and functional outcome.
Results: A total of 665 patients [mean age 72.9 years (SD15), 313(47.1%) 
women] were included. Dehydration was detected in 390 (58.6%) and 
was associated with higher age, NIHSS and ICH volume. Dehydration was 

Conclusions: No predictors of secondary lesion detection were identi-
fied in our cohort study. Prospective studies are required to better under-
stand the diagnostic utility of MRI in spontaneous ICH.
Disclosure of interest: No
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PREDICTORS OF DO-NOT-ATTEMPT-
RESUSCITATION DECISIONS IN PATIENTS 
WITH INFRATENTORIAL OR LARGE 
SUPRATENTORIAL INTRACEREBRAL 
HEMORRHAGES AND CONSEQUENCES 
THEREAFTER
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Background and aims: Do-not-attempt-resuscitation (DNAR) deci-
sions for patients with severe intracerebral hemorrhage (ICH) pose clini-
cal and ethical challenges. We aimed to investigate factors associated with 
DNAR decisions in patients with infratentorial or large (⩾30 mL) 
supratentorial ICH, and consequences of DNAR decisions in terms of 
complications, treatments, and mortality.
Methods: This was a longitudinal and observational study including all 
patients treated for ICH at three stroke units in Sweden, between 
November 2014 and June 2019. Patients were identified in the local 
stroke register, and additional data were collected from medical records 
and national registries. Mortality rates were followed one year after inci-
dent ICHs. Factors associated with DNAR decisions, and one-year mor-
tality were explored in multivariate analyses.
Results: Of 307 included patients, 164 received a DNAR decision. 
DNAR decisions were associated with higher age, pre-stroke depend-
ency, stroke severity, and intraventricular hemorrhage. Patients without 
DNAR decisions received thrombosis prophylaxis, oral antibiotics, and 
rehabilitative evaluations more frequently. The one-year survival probabil-
ity was 0.16 (95% CI 0.11–0.23) among patients with DNAR decisions, 
and 0.87 (95% CI 0.81–0.92) among patients without DNAR decision. 
DNAR decisions were strongly associated with increased one-year mor-
tality (adjusted hazard ratio 5.68, 95% CI 3.20–10.08). Other factors asso-
ciated with one-year mortality were age, stroke severity, hematoma 
volume, comorbidities, thrombosis prophylaxis, and living situation.
Conclusions: Higher age, pre-stroke dependency, high stroke severity, 
and intraventricular hemorrhage predicted receiving a DNAR decision 
after severe ICH. DNAR decisions were strongly associated with 
increased mortality.
Disclosure of interest: No
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Background and aims: The role of Diabetes Mellitus (DM) in damage 
after intracerebral hemorrhage (ICH) has been barely studied. We aimed 
to explore the impact of DM on white matter injury in an ICH experi-
mental model.
Methods: Male and female Sprague-Dawley rats were studied. DM type 
2 was induced by intraperitoneal injection of nicotinamide-streptozotocin 
2 weeks prior to HIC induction. Animals with maintained blood 
glucose>250mg/dL were considered diabetic. ICH was induced by ste-
reotactic injection with collagenase-IV in the striatum. Non-diabetic(n=11) 
and diabetic-ICH(n=11) animals were compared. Diabetic animals with-
out ICH were studied as controls(n=10). ICH volume was measured by 
Magnetic Resonance Imaging (MRI) at 48h. Fiber density was evaluated by 
fractional anisotropy (FA)-MRI at 48h and 1 month. Myelin damage was 
studied by MOG and Olig-2 immunofluorescence and by CryoMyelin his-
tochemistry at 1 month.
Results: The diabetic-ICH group developed smaller ICH (13.42 mm3 ± 
23.13 vs 43.44 mm3 ± 15.08, p=0.014). FA-MRI values at 48h were similar 
in both groups (0.53 ± 0.19 vs 0.54 ± 0.13, p=0.970). However, diabetic-
ICH animals showed higher values at 1 month (0.86 ± 0.45 vs 0.42 ± 
0.13, p=0.002) and higher expression of MOG (45.08 A.U. ± 13.15 vs 
25.02 A.U. ± 6.42, p=0.001) and Olig-2 (7.79 A.U. ± 2.17 vs 4.75 A.U. ± 
2.29, p=0.001). CryoMyelin showed no differences between both groups 
(88.30 A.U. ± 13.78 vs 83.44 A.U. ± 9.31, p=0.288).
Conclusions: DM is not related to more severe acute damage. In addition, 
greater expression of biomarkers of white matter integrity was found.
Disclosure of interest: No
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O2L-001, AN EXTENDED-RELEASE 
FORMULATION OF AN OPTIMIZED TISSUE-
TYPE PLASMINOGEN ACTIVATOR FOR AN 
EFFECTIVE AND SAFE THROMBOLYSIS OF 
INTRACEREBRAL HAEMATOMA
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Guichard Marie-Julie1, Daniel F. Hanley3, Christophe Gaudin1, 
Jérôme Parcq1
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Background and aims: Intracerebral haemorrhage (ICH) is an unmet 
medical need leading to the formation of an intracerebral haematoma. 
Updated guidelines for the management of ICH patients recognize that 
minimally invasive approaches for evacuation of hematoma open a new 
area for treatment. Here we demonstrate that O2L-001 allowing the 
extended-release of a new rtPA variant named OptPA, offers an improved 
efficacy for haematoma evacuation as well as the best safety.
Methods: OptPA was produced in CHO cell line before purification, 
nanoprecipitation using the NANOp2Lysis® technological platform fol-
lowed by suspension in a solution of 17% poloxamer 407 to obtain O2L-
001. Ex vivo hematoma models using human blood were used to show 
O2L-001 thrombolysis properties and efficacy.
Results: Although OptPA has the same thrombolytic activity than rtPA, 
OptPA has less capacity to activate plasminogen into plasmin in the 
absence of fibrin, reducing potential bleeding events. We demonstrate 
that long term exposure to thrombolytic agent were essential to achieve 
high thrombolysis efficacy. This discovery led to the development of O2L-
001 allowing the extended release of OptPA in the first 6h of treatment. 
Interestingly, unlike rtPA, O2L-001 is able to induce the complete lyse of 
5ml hematoma. On clinical size hematomas (obtain from 30 ml of human 
blood), a single injection of O2L-001 at 1mg/ml into the core of the hema-

independently associated with higher in-hospital mortality (adjusted 
OR:1.61[95%CI:1.01-2.61]). Bivariate analysis showed worse functional 
outcome in dehydrated patients (74.5% vs. 65.5%,p=0.030), but, after 
multivariable analyses, no independent association with haematoma 
growth or functional outcome was found.
Conclusions: Dehydration is observed in more than half of the patients 
with ICH and is associated with higher in-hospital mortality.
Disclosure of interest: No
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Background and aims: Theoretically, patients taking direct oral antico-
agulants (DOACs) may be at increased risk of poor outcome should they 
suffer ICH. To test this hypothesis, we studied the outcomes of those 
presenting with ICH to St George’s Hospital, London in a calendar year.
Methods: This was a retrospective study, using audit data of adult ICH 
patients presenting from 01/01/2021 to 31/12/2021. Primary ICH was 
defined as spontaneous ICH in the absence of any underlying vascular 
malformations, space occupying lesions or coagulopathy.
Data included demographic details, admission medication, modified 
Rankin Scale (mRS), NIHSS, risk factors, size and site of ICH. Outcome 
was discharge mRS.
Results: The study included 139 patients of which 22 were on DOACs 
and 117 were not. The latter comprised the control group. DOAC 
patients were significantly older (79.4±6.7 v 71.8±13.7, p<0.05, 
ANOVA), had significantly worse admission mRS (median 2 IQR 1-3 v 
median 1 IQR 0-3, p=0.03, Mann-Whitney U), with significantly more risk 
factors (3.0±1.1 v 1.6±1.2, p<0.001, ANOVA), and medication (2.4±0.7 
v 0.9±0.9, p<0.001, ANOVA). In particular, they had more previous 
stroke/TIA and AF. However, admission NIHSS, size distribution of ICH, 
and discharge mRS were not significantly different. One patient on a 
DOAC had cerebral amyloid angiopathy (CAA) compared to 16 
controls.
Conclusions: DOAC patients were significantly more disabled at pres-
entation. Our data ascribes this to greater comorbidity, including previ-
ous stroke/TIA. However, contrary to the hypothesis, DOACs did not 
further adversely affect outcome. The low use of DOACs in CAA sug-
gests appropriate prescribing caution.
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proteases and neutrophil extracellular traps (NETs), affecting blood brain 
barrier permeability and worsening neuronal death.
In a murine model, we evaluated Ixodes ricinus-Contact Phase Inhibitor 
(Ir-CPI), an inhibitor of neutrophil-mediated thromboinflammation, on 
evolution of perihematomal oedema (PHO) and haemorrhage volumes, 
on neutrophil infiltration and neuronal degeneration.
Methods: ICH was induced by injection of bacterial collagenase into the 
right striatum. Mice were allocated either to PBS, Ir-CPI or enoxaparin (n 
= [6-8]). Treatments were administered intravenously immediately post-
stroke induction as a bolus followed by a 3-day infusion.
Results: Ir-CPI did not increase PHO and haemorrhage volumes meas-
ured by magnetic resonance imaging 1 and 3 days after ICH, as com-
pared to PBS. Ir-CPI decreased neutrophil infiltration and significantly 
decreased the number of neutrophil-releasing NETs at collagenase injec-
tion site (p < 0.05). Ir-CPI also reduced the number of degenerating 
neurons in the haemorrhagic zone (p < 0.05 at the injection site). In 
contrast, enoxaparin increased oedema and haemorrhage volumes as 
compared to Ir-CPI (p < 0.05) and PBS and had no significant impact on 
neutrophil infiltration and on degenerating neurons.
Conclusions: Administration of Ir-CPI in mice post-ICH induction is 
safe, reduces neutrophil infiltration including neutrophil-releasing NETs, 
and attenuates neuronal degeneration.
Disclosure of interest: No
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Background and aims: Decompressive hemicraniectomy (DC) is well-
established in ischemic stroke. It is important in the management of 
increased intracranial pressure thus improving clinical outcomes. DC and 
its application to intracerebral hemorrhage (ICH) without the evacuation 
of hematoma remains to be unclear. This study aims to determine the 
outcome of Supratentorial Intracerebral Hemorrhage based on NIHSS 
Score and MRS who underwent decompressive hemicraniectomy (DC) 
without evacuation of hematoma.
Methods: This is a tertiary hospital-based, observational, review of 
records that used probability sampling design and enrolled 65 patients 
who were admitted in the Neuroscience department from January 2017- 
August 2022.
Results: We analyzed the clinical, radiological, and the surgical (inclusion 
time to DC whether it is less than 24 hours, 24-48 hours, or beyond 48 
hours) characteristics. Of all the 59 patients with ICH score <3, 28 had 
mRS <3, none died. All of them had mild to moderate stroke based on 
NIHSS. Among 6 patients with ICH score 3 and NIHSS > 18, all patients 
died. All patients with ICH score 4 and 5 and NIHSS > 25 also died. The 
P value of mRS for ICH score and NIHSS is <0.0001 which is statistically 
highly significant. The increase in ICH score and NIHSS was associated 
with poor clinical outcome in the present study.
Conclusions: Decompressive hemicraniectomy without evacuation of 
hematoma does help in clots in certain locations and of a particular vol-
ume and when done at an optimal time, and is reserved for patients with 
large hematomas.
Disclosure of interest: No

toma led to an increase of thrombolysis of 44% when compared  
to rtPA.
Conclusions: O2L-001 is an interest candidate for ICH treatment and 
clinical size hematoma is relevant to move toward a First-in-Patient trial.
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Intracerebral haemorrhage: improvements in 
acute workflow times over the past decade
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Background and aims: In patients with intracerebral haemorrhage 
(ICH), haematoma enlargement occurs most often within the first 
hours after symptom onset. With new treatment options for ICH 
becoming available, ICH patients may profit from the fast-expanding 
acute treatment options in ischemic stroke, which have led to substan-
tial improvements in emergency stroke chains. We aimed to investigate 
whether pre- and in-hospital workflow has improved over the past 
decade and which proportion of ICH patients arrives early in the 
hospital.
Methods: In this single-center retrospective study, we investigated 
consecutive patients with ICH admitted in the acute phase (<48h) in 
2006-2009 (cohort 1, n=234) and 2016-2019 (cohort 2, n=206). We 
compared onset or last-seen-well (LSW)-to-door time, door-to-CT 
scan time, and the proportion of patients with onset/LSW-to-scan time 
within 6 hours.
Results: Median age was 73.9 (IQR 17.6) in cohort 1 and 76.0 (IQR 19.2) 
years in cohort 2; 55.1 vs 52.9% male. Median onset/LSW-to-door time 
was 185 (IQR 533) minutes in cohort 1 vs. 169 (IQR 621) minutes in 
cohort 2 (p=0.33). Median door-to-scan time was 18 minutes shorter in 
cohort 2 (36 (IQR 59) vs. 18 (IQR 28) minutes; p=<0.001). In cohort 2, 
64.6% of patients was scanned within 6 hours after onset/LSW compared 
to 59.0% in cohort 1 (p=0.23).
Conclusions: Patients with ICH have profited from improvements in 
emergency stroke chains, especially with reduction of in-hospital work-
flow. However, there is still room for improvements to reduce pre-hospi-
tal delays and to increase the number of patients eligible for upcoming 
new ICH treatments.
Disclosure of interest: Yes
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IR-CPI REDUCES BRAIN INFILTRATION OF 
NEUTROPHILS RELEASING EXTRACELLULAR 
TRAPS AND ATTENUATES NEURONAL 
DEGENERATION AFTER INTRACEREBRAL 
HAEMORRHAGE
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Background and aims: A major contributor to poor outcomes after 
intracerebral haemorrhage (ICH) is secondary brain injury that notably 
involves neuroinflammation with early activation of microglia, release of 
proinflammatory mediators and infiltration of inflammatory cells including 
neutrophils. Experimental ICH models showed that neutrophils damage 
the brain by producing reactive oxygen species, releasing proinflammatory 
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Conclusions: Analysis and conclusions are limited by the small size of 
population. Mean NHISS was similar in the different groups but mRankin 
scale at admission was superior in patients under antiaggreagtion. None 
of antithrombotic therapies seems to influence the severity of ICH, but 
further studies are needed. The knowledge of the antithrombotic therapy 
effect on ICH severity could help in the decision to initiate or stop this 
medication in a risk-benefit basis.
Disclosure of interest: No

1871

CLINICAL CHARACTERISTICS AND FORMS 
OF PRESENTATION OF CEREBRAL AMYLOID 
ANGIOPATHY RELATED-INFLAMMATION. 
CASE SERIES

Miriam Paul Arias*1, Yhovany Gallego Sánchez1,  
Gerard Mauri Capdevila1, Francisco Purroy Garcia1,  
Daniel Vázquez1

1Hospital Universitari Arnau de Vilanova, Neurology Department, Lleida, Spain

Background and aims: Cerebral amyloid angiopathy (CAA) is a patho-
logical entity due to deposition of beta-amyloid protein in small cortical 
and subcortical leptomeningeal vessels. CAA related-inflammation 
(CAA-ri) represents an extremely infrequent form of CAA. For in-vivo 
diagnosis, clinicoradiological criteria have been proposed.
Methods: We prospectively recruited patients from our center who met 
the criteria for probable CAA-ri between November 2020 and February 
2022. We recorded demographic characteristics, CSF analysis, neuroim-
aging, treatment and outcome (mRS at 3 months).
Results: 6 patients were included. Only one (16.7%) patient was female. 
Age ranged from 56 to 86 years. 3 patients (50%) debuted with 
Intracerebral Hemorrhage (ICH), two (33.3%) with epileptic seizures 
(one of them as status epilepticus), and one (16.6%) with rapidly progres-
sive cognitive impairment. Two (33.3%) had history of amyloid spells. All 
had elevated proteins in the CSF but none of them had pleocytosis. 
Interestingly, the patient with a rapidly cognitive decline had low ß42 and 
ß42/ß40 ratio in CSF. On the MRI, microbleed pattern and cortico-sub-
cortical hyperintensities on FLAIR-T2 were multihemispheric in 4 patients 
(66.6%). 5 (83.3%) patients presented punctate hyperintensities in diffu-
sion sequences, and 3 (50%) had superficial siderosis. 5 (83.3%) received 
empirical treatment with corticosteroids and 2 (33.3%) started immuno-
suppressive treatment. One patient died due to massive ICH. The others 
improved partially but their functionality declined (mRS) at 3 months.
Conclusions: In our study, CAA-ri presented as ICH, epileptic seizures, 
or rapidly progressive cognitive impairment. Despite the relatively good 
response to immunosuppressive treatment, functional status worsened in 
the long-term.
Disclosure of interest: No
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Associations of non-contrast CT marker with 
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intracerebral haemorrhage
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Background and aims: Hematoma expansion(HE) constitutes the 
most important treatment target in acute intracerebral haemorrhage(ICH), 
explicitly in hypertensive ICH with earlier HE-dynamics and with smaller 
volume increases profoundly influencing outcome. Various non-contrast 
CT(NCCT)-marker have been linked to an increasing HE risk, yet their 
influence on functional long-term outcome needs to be determined.
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INTERLEUKIN-4 IS A POTENTIAL PREDICTOR 
OF OUTCOME IN ACUTE PRIMARY 
INTRACEREBRAL HEMORRHAGE
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Background and aims: M2 microglia phenotype, induced by interleu-
kin-4 (IL-4), play a major role in ischemic stroke. IL-4 induces M2 micro-
glia polarization associated with neuroprotective extracellular matrix 
composition changes and tissue recovery. Interleukin-10 (IL-10) promotes 
neuronal and glial cell survival during human brain injury. The goal of this 
pilot study was to investigate the role of IL-4 and IL-10 in primary intrac-
erebral hemorrhage (ICH).
Methods: In 24 acute ICH patients, IL-4 and IL-10 concentrations were 
assessed using a multiplex immunoassay on the 1st and 14th days of the 
disease. 21-day outcome data was collected from medical records. The 
study was approved by the Local Ethics Committee.
Results: IL-4 and IL-10 concentrations were elevated compared to their 
normal range, indicative of IL-4 and IL-10 expression and microglial transi-
tion to M2 phenotype. There was a correlation between IL-4 and IL-10 
concentrations on the 1st (r=0.803, p<0.001) and the 14th (r=0.709, 
p=0.015) days of disease. In univariate model, high IL-4 concentration at 
admission was predictive of in-hospital death [OR 1.06 per 1 pg/mL of 
IL-4, 95% CI 1.027–1.417, p=0.023]. In addition, there was a non-signifi-
cant trend towards elevated IL-10 at admission in non-survivors notwith-
standing its potential neuroprotective role (45.11±39.59 vs. 71.78±26.16 
pg/ml, p>0.05).
Conclusions: IL-4 and IL-10 hyperexpression were most likely caused by 
the extent of the brain damage. Elevated IL-4 could be a potential predic-
tor of 21-day death in primary ICH. Despite the potential neuroprotec-
tive role, IL-4 and IL-10 expression alone is insufficient to ameliorate 
brain damage in ICH.
Disclosure of interest: No
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HAEMORRHAGIC STROKE SEVERITY IN 
PATIENTS UNDER DIFFERENT OR NO 
ANTITHROMBOTIC THERAPY - A PRIMARY 
STROKE CENTER STUDY

Diogo Dias*1, Carmen Corzo1, Silvia Lourenco1,  
Maria Luisa Rebocho1

1Hospital do Espírito Santo de Évora, Medicina, Évora, Portugal

Background and aims: Nearly 1 to 1.5% of western population take 
oral anticoagulants. Little is known about the effect of antithrombotic 
therapy in the intracerebral haemorrhage (ICH) severity. We reviewed 
the ICH cases in our unit to determine severity differences among 
patients under antithrombotic therapy.
Methods: Descriptive, retrospective and observational analysis, includ-
ing patients suffering spontaneous ICH for 11 years in a stroke unit. We 
devised patients in 4 groups: A - antiaggregated, B -antiaggreagated and 
anticoagulated, C - anticoagulated and D - no antithrombotic therapy. 
Severity was evaluated by the National Institutes of Health Stroke Scale 
(NHISS) and modified Rankin (mRankin) scale at admission.
Results: From 293 hospitalized patients due to ICH, 288 were selected. 
Group A included 46 (16%) patients, which NHISS mean was 11 and 
mRankin mean 4.3. Group C had 35 (12%) patients, their NHISS mean 
was 9 and mRankin mean 3.47. Group B included 5 (2%) patients, their 
NHISS mean was 8 and mRankin was 3.8. Group D included 202 (70%) 
patients whose NHISS mean was 9 and mRankin 3.46.
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Blood pressure indices and hematoma expansion 
in patients with intracerebral hemorrhage

Annerose Mengel1, Vasileios Siokas1, Sara Roesch1,  
Rebecca Buesink1, Efthymios Dardiotis2, Ulf Ziemann1, 
Katharina Feil*3

1University of Tübingen (UKT), Department of Neurology and Stroke, 
Tübingen, Germany, 2University Hospital of Larissa, Department of Neurology, 
Larissa, Greece, 3University of Tuebingen (UKT), Department of Neurology 
and Stroke, Tuebingen, Germany

Background and aims: The relationship between blood pressure vari-
ability (BPV) and hematoma expansion (HE) in intracerebral hemorrhage 
(ICH) has not yet been fully established. We aimed to investigate whether 
BPV is associated with HE.
Methods: We conducted a prospective cohort study with ICH-patients 
admitted to our university hospital in Tübingen, Germany. BP was monitored 
invasively using an arterial line. Continuous BP values including systolic BP 
(SBP), diastolic BP (DBP) and mean arterial pressure (MAP) were overaged 
over time intervals of eight hours each from time of admission within the 
first 24 hours. The primary endpoint was the difference of systolic, diastolic 
and mean arterial BVP comparing ICH-patients with HE versus without HE 
after 24 hours. BPV was calculated with formulas as presented in Table 1. 
Secondary endpoint was the effect of BP on admission (oa) on HE.
Results: 259 ICH-patients (mean age±SD 71.9±13.7, 46.7% female, 
median NIHSS 6) were included. 35 (13.5%) patients had HE on follow-up 
brain imaging at follow-up imaging. The HE-cohort had higher NIHSS 
(p=0.004), ICH-score (p<0.001), ICH volume oa (<0.001), and higher 
prevalence of atrial fibrillation (p=0.001) (Table 2). There was no differ-
ence of BPV in ICH-patients with HE compared to those without. 
However, patients with HE had significantly higher DPB on admission (72 
mmHg versus 84 mm, p=0.017) (Table 3).
Conclusions: Elevated DBP oa may be considered as predictor for HE. 
BPV within the first 24 hours was not associated with HE.
Disclosure of interest: Yes
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SURGICAL INTERVENTION FOR CEREBRAL 
AMYLOID ANGIOPATHY RELATED LOBAR 
HEMORRHAGE: A SYSTEMATIC REVIEW

Ole de Bruin*1, Sabine Voigt1,2, Ellis van Etten1,  
Marieke J.H. Wermer1, Jan Schoones3

1Leiden University Medical Center (LUMC), Neurology, Leiden, Netherlands, 
2Leiden University Medical Center (LUMC), Radiology, Leiden, Netherlands, 
3Leiden University Medical Center (LUMC), Directorate of Research Policy, 
Leiden, Netherlands

Background and aims: The risks and benefits of surgery for cerebral 
amyloid angiopathy (CAA) related lobar intracerebral hemorrhage (ICH) 
are unclear. We aimed to systematically review the literature on this topic.
Methods: We conducted a systematic review according to the 
PRISMA-2020 statement. Inclusion criteria were (1) randomized con-
trolled trial (RCT), cohort, cross-sectional design, or case-series with >5 
patients, (2) possible/probable/definite CAA according to the Boston cri-
teria or autopsy, (3) surgical intervention for acute ICH, (4) data on perio-
perative and/or postoperative outcomes. Pooled estimates were 
calculated and the JBI Guidelines were used to assess risk of bias.
Results: We included fifteen case-series and four cohort studies (n=738 
patients, mean age 70 and 56% women) Intraoperative hemorrhage 
occurred in 2/352 patients (0,6%). Pooled estimates for postoperative 
hemorrhage were 13,0% (30/225) for <48 hours and 6,2% (3/437) for 
48-hours-14 days. Late recurrent ICH (mean follow-up time 19 months, 

Methods: From the institutional prospective cohort-study, we retro-
spectively analysed patients with deep (hypertensive) ICH. All included 
patients received diagnostic and follow-up imaging within 48h for assess-
ment of NCCT-marker and for volumetric analysis. The primary endpoint 
of the study was a modified Rankin Scale of 4-6 after 12 months. The 
secondary endpoint was the rate of HE, defined as relative increase of 
33% or 6ml absolute increase. Multivariable analyses were conducted to 
address bias and confounding.
Results: We defined 322 patients eligible and NCCT-marker were fre-
quently observed; NCCT-marker positive: 69.6% irregular shape, 55.9% 
heterogenous density, 52.5% hypodensities, 19.3% island sign, 11.5% black 
hole sign and 4.7% blend sign. Independently associated NCCT-marker 
with increased poor outcome were : irregular shape (aOR:2.73,CI:1.42-
5.22;p=0.002), heterogenous density (aOR:2.62,CI:1.40-4.90,p=0.003) 
und island sign (aOR:2.54,CI:1.05-6.14,p=0.038). Independent predictors 
of HE were heterogenous density (aOR:5.01,CI:1.93-13.05;p=0.001) and 
hypodensities (aOR: 3.75,CI:1.63-8.62;p=0.002).
Conclusions: NCCT-marker provide important information for risk 
assessment in patients with deep(hypertensive) ICH. Specifically, density 
markers were associated with a 2.5-fold increased risk of poor functional 
long-term outcome, possibly driven by 5-fold increased risk for HE. These 
markers may aid clinical decision-making and could serve as selection cri-
teria warranting prospective studies.
Disclosure of interest: No
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Non-contrast CT Markers Predict Hematoma 
Expansion and Long-term Clinical Outcome

Mingming Xu1, Stefan Hock*2, Kathrin Kölbl1, Jochen Sembill1, 
Anne Mrochen1, Stefanie Balk1, Stefan Lang2, Bastian Volbers1, 
Tobias Engelhorn2, Bernd Kallmünzer1, Joji B. Kuramatsu1

1Universitätsklinikum Erlangen, Neurologische Klinik, Erlangen, Germany, 
2Universitätsklinikum Erlangen, Neuroradiologie, Erlangen, Germany

Background and aims: The aim of the study was to determine predictive 
associations of various non-contrast CT(NCCT)-marker with hematoma 
expansion(HE) and functional long-term outcome using a well-character-
ized study-cohort of patients with intracerebral haemorrhage(ICH).
Methods: From the institutional prospective cohort-study we retro-
spectively analysed all patients with primary ICH treated between 2006-
2016. All patients received diagnostic- and follow-up-imaging within 48h 
for assessment of NCCT-marker and volumetric ICH analysis. Primary 
endpoint was HE, defined as 33% relative increase or 6ml absolute 
increase. Secondary endpoint was the rate of unfavourable outcome 
defined as modified-Rankin Scale 4-6 after 12 months. Doubly-robust 
methodology was used to address bias and confounding.
Results: We identified 1016 patients eligible and HE occurred in 17% 
(169/1016) of all patients. After doubly-robust adjustments three NCCT-
marker were independently associated with HE; absolute increased risk in 
% by A) irregular shape:7.8(2.9-12.7), B) heterogenous den-
sity:10.1(5.5-14.7), C) hypodensities:8.6(3.2-14.0); with high negative pre-
dictive values(range:88-90%). The same NCCT marker were significantly 
associated with an increased risk for unfavourable outcome A) irregular 
shape:7.7(1.1-14.4), B) heterogenous density:7.8(2.3-13.4), C) hypodensi-
ties:7.5(1.9-13.1), whereas other NCCT marker (Island-, Blend-, Black 
hole-sign) were not significantly associated. Presence of these three 
NCCT-marker was associated with an early time window(0-3h), absolute 
increased risk for HE over 20%.
Conclusions: The NCCT-markers irregular shape, hypodensities, and 
heterogenous density are reliable to predict HE and unfavourable long-
term functional outcome in patients with primary ICH. These results hold 
promise to maximize therapeutic benefits and may improve patients 
selection, warranting validation with enhanced study design.
Disclosure of interest: No
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Background and aims: The prevalence and associations of chronic kid-
ney disease (CKD) with the cerebral small vessel diseases (cSVD) that 
cause spontaneous intracerebral haemorrhage (ICH) are incompletely 
characterised but may be helpful in improving understanding of ICH 
causes and prevention.
We aimed to investigate the prevalence of CKD and its associations with 
cSVD subtypes in patients with ICH.
Methods: We assessed SVD neuroimaging biomarkers of consecutive 
acute ICH patients, with available MRI, presenting to a specialist stroke 
centre, classifying patients into four subtypes: arteriolosclerosis; CAA 
(cerebral amyloid angiography); mixed SVD (i.e., likely arteriolosclerosis 
and CAA); and cryptogenic ICH (i.e., no evidence of a macrovascular/
structural cause or SVD after extensive investigation). We estimated the 
prevalence of CKD (assessed from available hospital and general practice 
health records) in each ICH subtype using descriptive statistics, then 
compared these using multivariable logistic regression models with 
adjustment for confounding.
Results: 436 patients (mean age 67.2 years, 54.3% male) were 
included; 79 (18%) had CKD. The prevalence of CKD in each arterio-
pathy subtype was as follows: arteriolosclerosis 28/179 (15.6%); prob-
able CAA 12/92 (13%); mixed SVD 37/129 (28.7%); and cryptogenic 
ICH 1/33 (3%). After adjusting for age, sex, and hypertension, CKD 
was independently associated with mixed SVD (OR 2.35, 95% CI 1.40–
3.94, p=0.001).
Conclusions: CKD is common in ICH due to most SVD subtypes  
but rare in cryptogenic ICH. CKD might be a novel independent  
risk factor for mixed SVD-associated ICH. Further studies of the 
underlying mechanisms could help improve ICH prevention in people 
with CKD.
Disclosure of interest: No
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Management of patients with atrial fibrillation 
after suffering an intracerebral hemorrhage: The 
dilemma of restarting anticoagulation or not

Oscar Uriz Bacaicoa*1, Andrés García Pastor2,  
Antonio Carmelo Gil Nuñez2, Fernando Diaz Otero2,  
Pilar Vázquez Alen2, Ana Iglesias Mohedano2,  
Marta Vales Montero2, Yolanda Fernández Bullido2,  
Angela Rodríguez López2

1Gregorio Marañón General University Hospital, Neurology, Madrid, Spain, 
2Gregorio Marañón General University Hospital, Neurology - Stroke Unit, 
Madrid, Spain

Background and aims: Management of patients with atrial fibrillation 
(AF) after an intracerebral hemorrhage (ICH) remains controversial. 
Our aim was to compare the rate of ischemic or hemorrhagic events 
according to the preventive treatment chosen in patients with AF after 
an ICH.
Methods: We conducted a single-centre retrospective study, including 
patients with ICH and AF admitted in a stroke unit. Patients were classi-
fied according to the preventive treatment prescribed as “not restarting 
anticoagulation” (NRA) or “restarting anticoagulation” (RA). Treatment 
decision depended on the advice of the clinicians. Primary outcome was 
rate of ICH, ischemic stroke (IS), any bleeding (AB) or any event (AE) 
(ischemic or hemorrhagic) at 3 years follow-up.
Results: 116 Patients were included. Average age was 79.6 years (SD 
7.6), 72 were male (62.1%). Median baseline NIHSS was 7 (IQR 3-13). No 

n=5 studies) occurred in 11% of patients. Outcome was predominantly 
poor with a pooled 3-month mortality of 19% and functional independ-
ence of 23%. Factors associated with poor outcome were advanced age, 
poor condition on admission, preexisting dementia and concomitant 
intraventricular, subarachnoid or subdural hemorrhage. All studies con-
tained possible sources of bias and reporting was heterogeneous.
Conclusions: Surgery in CAA-related ICH is safe with limited intraop-
erative complications. Outcome, however, seems to be poor, especially in 
old patients, although good quality of evidence is lacking. CAA patients 
should not be excluded from ongoing surgery RCTs in ICH, to enable 
future subgroup analysis of this specific patient population.
Disclosure of interest: No
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HAEMATOMA EXPANSION IN 
INTRACEREBRAL HAEMORRHAGE (ICH): 
ABSOLUTE VERSUS RELATIVE DEFINITION 
AND IMPACT ON SHORT-TERM MORTALITY. 
DATA FROM A POPULATION-BASED STUDY

Francesco Conversi*1, Simona Sacco1, Eleonora De Matteis1, 
Valentina Taranta1, Susanna Ratti1, Federico De Santis1,  
Chiara Ragaglini1, Davide Ciuffini1, Raffaele Ornello1

1University of L'Aquila, Department of Biotechnological and Applied Clinical 
Sciences, L'Aquila, Italy

Background and aims: Haematoma expansion (HE) after intracerebral 
haemorrhage (ICH) predicts poor outcome, but there is still no agree-
ment on its definition. We sought to investigate factors associated with 
HE and its burden on the outcome of spontaneous ICH patients.
Methods: Patients with first-ever ICH, admitted from 2011-2020 in one 
of the hospitals of the district of L’Aquila, were recruited from a prospec-
tive population-based stroke registry. HE was defined as growth of >6ml 
(absolute HE) or >33% (relative HE) from the baseline to follow-up ICH 
volume. Baseline and follow-up volumes were obtained from the first and 
second brain CT performed within 24 hours from admission.
ICH volume was calculated according to the ABC/2 formula. Cox regres-
sion for univariate and multivariate analysis (using variables of the ICH 
Score) was used to test the association between HE and 30-day mortality.
Results: A total of 431 patients (61.2% men; mean age 74.7±12.8 years) 
had both first and second brain CT; 70 (16.2%) had absolute and 81 
(18.8%) relative HE. Median ICH volume on admission was 14.0 (inter-
quartile range, IQR 3.4-47.7) ml. Absolute HE was associated with 30-day 
case-fatality both at univariate (HR 2.09, 95% CI 1.43-3.06, p<0.001) and 
multivariate (HR 1.82, 95% CI 1.20-2.78, p=0.005) regression model, 
while relative HE was not (HR 1.31, 95% CI 0.85-2.02, p=0.222; HR 1.25, 
95% CI 0.76-2.03, p=0.378).
Conclusions: According to our data, absolute HE is a better predictor 
of short-term ICH case-fatality than relative HE.
Disclosure of interest: No
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PREVALENCE AND ASSOCIATIONS OF 
CHRONIC KIDNEY DISEASE WITH CEREBRAL 
SMALL VESSEL DISEASE IN INTRACEREBRAL 
HAEMORRHAGE: A CROSS-SECTIONAL 
ANALYSIS
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Conclusions: This retrospective evaluation showed AA was associated 
with a higher number of patients achieving hemostasis compared to 
4F-PCC.
Disclosure of interest: No
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Neutrophil to leukocyte ratio and admission 
glycemia as predictors of short-term death in very 
old elderlies with lobar intracerebral hemorrhage

Marta Pereira*1, Rafael Batista1, Ana Marreiros1,  
Hipolito Nzwalo1,2

1University of Algarve, Algarve Biomedical Center Research Institute, Faro, 
Portugal, 2Algarve University Hospital Centre, Stroke Unit, Faro, Portugal

Background and aims: The incidence of spontaneous intracerebral 
hemorrhage (SICH) is highest in very old elderlies (⩾ 75 years). The 
increasing use of antithrombotic drugs is shifting the epidemiology of 
SICH towards predominance of lobar subtype, suggesting an incre-
mented propensity of bleeding associated with underlying cerebral amy-
loid angiopathy. With population aging and antithrombotic use, a parallel 
raise of proportion of lobar SICH is occurring. Improvement of prog-
nostication in this specific age group and SICH type is needed. Routine 
blood biomarkers can contribute to prediction of short-term mortality 
after SICH.
Our aim was to investigate the contribution of routine blood biomarkers 
for short-term mortality (30-days) in elderly patients with lobar SICH.
Methods: Retrospective analysis of consecutive 130 patients with ⩾ 75 
years and lobar SICH. The outcome was 30-day mortality. Logistic regres-
sion analysis was used to investigate whether admission routine biomark-
ers can be used as predictors
Results: The case fatality was 40.8%. Admission glycaemia level, neutro-
phil to lymphocyte ratio and men platelet volume were significantly differ-
ent between groups (p = 0.001, p = 0.024, p = 0.038, respectively). 
There was no significant difference in all other routine biomarkers. On 
multivariate analysis, admission higher BG level (odds ratio [OR]: 1.010, 
95% confidence interval [CI]: 1.001-1.019, p = 0.026) and neutrophil to 
lymphocyte ratio (OR: 1.070, 95%CI: 1.008-1.136, p = 0.027) emerged as 
predictors.
Conclusions: In very old patients with lobar SICH, higher BG level and 
neutrophil to lymphocyte ratio are associated with increased risk of 
short-term death.
Disclosure of interest: No
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THE CLINICAL SIGNIFICANCE OF 
PERIPHERAL BLOOD CELL RATIOS IN 
PATIENTS WITH INTRACRANIAL ANEURYSM
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Seongnam, South Korea, 2Presbyterian Medical Center, Department of 
Neurology, jeonju, South Korea, 3Konyang University College of Medicine, 
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of Medicine, Departments of Neurology, Seoul, South Korea

Background and aims: Inflammation is an important factor in the 
development of aneurysm, and has been identified as a key characteristic 

significant differences in baseline characteristics were observed between 
the two treatment groups. The median time elapsed between ICH and 
RA was 38 days (IQR 21-121).
In the age and baseline NIHSS-adjusted Cox regression analysis, NRA was 
independently associated with an increased risk of AE (Hazard ratio= 2.45 
[95%CI, 1.14–5.26])
Conclusions: NRA was associated with an increased risk of IS or AE 
while RA did not increase the risk of hemorrhagic events in the 
follow-up.
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PROTHROMBIN COMPLEX CONCENTRATE 
(4F-PCC) VERSUS ANDEXANET-ALFA (AA) 
FOR DIRECT ORAL ANTICOAGULANT 
(DOAC) REVERSAL- A COMMUNITY 
HOSPITAL EXPERIENCE

Benjamin Mancheril1, Pramod Sethi*2, Brandon Beers3,  
Rachel Rumbarger1

1Cone Health The Moses H Cone Memorial Hospital, Pharmacy, Greensboro, 
United States, 2Cone Health The Moses H Cone Memorial Hospital, 
Neurology, Greensboro, United States, 3Cone Health Wesley Long Hospital, 
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Background and aims: Direct-Acting Oral Anticoagulant (DOAC) use 
has increased given multiple clinical trials demonstrating superiority or 
noninferiority to alternative anticoagulants for cardiovascular and VTE 
conditions. Current literature on the reversal of DOACs using AA com-
pared to 4F-PCC is limited. The purpose of this study is to compare the 
safety and efficacy of 4F-PCC vs. AA for the reversal of DOAC-associated 
major bleeding.
Methods: This multicenter, retrospective, IRB-approved study was con-
ducted in patients who were ⩾ 18 years and received either 4F-PCC or 
AA for apixaban or rivaroxaban reversal at a Cone Health facility from 
November 1, 2018 to November 30, 2022. The primary outcome was 
achievement of good or excellent hemostasis.
Results: A total of 80 patients were evaluated in the 4F-PCC group and 
54 patients in the Andexanet-alfa group. Intracranial hemorrhage (ICH) 
was present in 40% and 44% of patients in the andexanet alfa and 4F-PCC 
groups, respectively. The primary outcome occurred in 59 (75%) patients 
and 46 (85%) patients in the 4F-PCC and AA groups, respectively (95% CI 
0.73-5.57, p-value=0.19). There was no difference in mortality rates 
between both groups.

Cumulative rate % (95% CI) p log-rank

 NRA
n=62 (53.5%)

RA
n=54 (46.5%)

ischemic stroke 37.2
(11.5-62.9)

9.7
(0-20.5)

0.006

intracerebral hemorrhage 13.7
(2.1-25.3)

12.1
(1.9-22.3)

0.387

any bleeding 19.8
(5.9-33.7)

24.0
(10.5-37.5)

0.600

any event 53.1
(29.4-76.8)

31.7
(16.8-46.6)

0.019
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Association of epigenetic variants with the 
development of vasospasm in aneurysmal 
subarachnoid haemorrhage
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Background and aims: Vasospasm is a complication that affects up to 
70% of patients with aneurysmal subarachnoid hemorrhage (aSAH), being 
a preventable cause of poor prognosis. Epigenetics might provide insight 
on the molecular mechanisms of vasospasm, which nowadays are not fully 
understood. We aimed to analyze the association between DNA meth-
ylation (DNAm) and development of vasospasm in aSAH.
Methods: We conducted an epigenome-wide association study in 282 
patients with aSAH, admitted to our hospital from 2007 to 2018. DNAm 
was assessed with the EPIC Illumina chip (>850K CpG sites) in whole-
blood samples collected at hospital admission. We firstly identified dif-
ferentially methylated positions (DMPs) at the CpG level using Cox 
regression models adjusted for potential confounders. We subsequently 
used the DMP results to find differentially methylated regions (DMRs) and 
enriched biological pathways.
Results: A total of 145 patients (51%) experienced vasospasm. We iden-
tified one DMP (at SUGCT gene, mainly expressed in arteries) at the 
genome-wide level (p-value < 10-8) in patients with vasospasm. Besides, 
there were 30 CpG candidates showing a nominal association (p-value < 
10-5). Region analysis revealed 30 DMRs, some of them were annotated to 
interesting genes such as HLA-B, HLA-DPA1, COL11A2 and COL23A1. 
Functional enrichment analysis showed that DMPs were annotated to 
genes involved in biological processes related to immunity, inflammatory 
response, oxidative stress, endothelial nitric oxide, and apoptosis.
Conclusions: Our results show a distinctive epigenetic profile in patients 
with vasospasm, suggesting a possible involvement in this complication. 
These findings need to be replicated in an independent cohort.
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574
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SUBARACHNOID HAEMORRHAGE AND 
VITAMIN D SERUM LEVELS - AN ANALYSIS OF 
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Edinburgh, Centre for Clinical Brain Sciences, University of Edinburgh, 
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Background and aims: Inflammatory processes play a role in the devel-
opment and rupture of intracranial aneurysms (IA). At present there is  
no medical treatment to reduce the rupture risk of IA. Vitamin D (Vit D) 
has anti-inflammatory properties and might reduce the chance of IA 

predictive of rupture of intracranial aneurysm (IA). However, the role of 
inflammatory peripheral blood cell ratios in patients with IA has not been 
well delineated.
Methods: A total of 1209 patients, including 1001 with unruptured IA 
and 208 with ruptured IA, were enrolled in this study. Neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), platelet-to-
neutrophil ratio (PNR), and platelet-to-white-blood-cell ratio (PWR) 
were compared between ruptured and unruptured IA
Results: Compared with the ruptured IA group, the unruptured IA group 
had higher PNR {median, 65.96 [interquartile range (IQR) 48.95–85.05] vs. 
37.78 (IQR, 23.17–54.05); p < 0.001} and PWR [median, 36.89 (IQR 29.38–
44.56) vs. 22.39 (IQR, 16.72–29.29); p < 0.001]. In multivariate analysis, 
PNR and PWR were independently associated with ruptured IA (p = 0.001 
and p < 0.001, respectively). Unruptured IA subgroup analyses according to 
the PHASES scores showed that a higher PHASES score was associated with 
significantly higher NLR and erythrocyte sedimentation rate (p < 0.001 and 
p = 0.025) and lower PNR and PWR (p < 0.001 and p = 0.007).
Conclusions: We demonstrated that lower PNR and PWR levels are 
associated with ruptured IA and a higher PHASES score. Unlike many 
other inflammatory markers and bioassays, peripheral blood cell ratios 
are inexpensive and readily available biomarkers that may be useful for 
risk stratification in patients with cerebral aneurysm.
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Investigation of Intracranial Aneurysm Formation 
by Comparing the Combined Influence of 
Haemodynamic Parameters Between Aneurysmal 
and Non-Aneurysmal Intracerebral Arteries
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Woo Sang Jung4, Je Hoon Oh2, Yong Bae Kim3
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Background and aims: Numerous studies have evaluated the effects of 
haemodynamic parameters on aneurysm formation. However, the rea-
sons behind aneurysms not developing in intracranial arteries are unclear 
because studies have been conducted only on aneurysmal arteries with-
out comparisons with non-aneurysmal arteries. This study aimed to 
investigate the influence of haemodynamic parameters, wall shear stress 
(WSS) and strain, on aneurysm formation.
Methods: Fifty-eight patients with paraclinoid aneurysms on one side 
were enrolled. In addition, two patients with paraclinoid aneurysms on 
both sides were registered to compare the results of arteries with para-
clinoid aneurysms on one side and both sides. Based on MRA images, 
aneurysmal and non-aneurysmal artery models for each patient’s left and 
right segments were constructed. After the aneurysms were eliminated 
to delineate the assumed original shape before aneurysm formation, com-
putational fluid dynamics and fluid-structure interaction analyses were 
performed. Finally, the correlation between high WSS and strain locations 
was investigated for aneurysmal and non-aneurysmal arteries.
Results: In aneurysmal arteries, high WSS and strain locations were well 
matched with the aneurysm formation site. Also, considerable correla-
tions between high WSS and strain locations were observed. However, 
there was no statistically significant relationship between high WSS and 
strain locations in non-aneurysmal arteries. In addition, high WSS and 
strain occurred in a region similar to that of aneurysm formation site in 
both left and right arteries for arteries with aneurysms on both sides.
Conclusions: The correlation between haemodynamic parameters and 
aneurysm formation is helpful for understanding aneurysm formation 
mechanisms and encouraging relevant research.
Disclosure of interest: No
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fistula/malformation (AVM), microshunts or a major thrombosis.  
No procoagulatory state could be found on the lab tests. Oral antico-
agulation with phenprocoumon was re-initiated as the most likely cause 
of the venous congestion was a recurrent partial thrombosis of the 
transmesencephal veins.
A 21-year-old male presented with three short episodes of focal clonic 
seizures in his left arm followed by a focal to bilateral tonic-clonic seizure. 
DVA over the right central sulcus with partial thrombosis of the venous 
drainage could be identified on the MR-Twist-Angiography. The prelimi-
nary results of the lab testing revealed no procoagulatory state in this 
case either. Oral anticoagulation and a short-term anticonvulsive therapy 
with levetiracetam was started.
Results: Conclusions: DVAs without an associated cavernoma can in 
rare cases become symptomatic. Symptoms are mostly flow-related due 
to reduced flow within, or outflow of the DVA. Surgical or interventional 
treatments are generally not warranted if an AVM or cavernoma have 
been ruled out.
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Skin Biopsy As A Biomarker Of An Underlying 
Connective Tissue Disorder In Patients With 
Spontaneous Cervical Artery Dissection:  
A Systematic Review

Muhammed Enes Gunduz*1, Kadirvel Ramanathan2,  
David F. Kallmes3, Alessandro Pezzini4, Zafer Keser5

1University of Massachusetts Chan Medical School, Department of Neurology, 
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United States, 4University of Brescia, Department of Clinical and Experimental 
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Background and aims: The underlying pathophysiology of spontane-
ous cervical artery dissection (sCeAD) remains unclear, with no validated 
biomarkers to identify patients at risk. Previous studies suggested that 
sCeAD might be the result of an underlying connective tissue disorder. 
We aimed to assess dermal ultrastructural aberrations of connective tis-
sue by skin biopsy and genetic variations in patients with sCeAD.
Methods: We systematically searched the PubMed database until January 
2023 with PRISMA guidelines. Original articles assessing skin biopsy in 
sCeAD patients were included. Two reviewers independently conducted 
the screening.
Results: We included 15 studies compromising 455 patients. Thirteen 
studies assessed ultrastructural changes and found aberrations of collagen 
and elastic fibers described as irregular contours and calibers of collagen 
fibrils, composite flower-like fibrils, fragmented moth-eaten elastin, and 
microcalcifications; overall, one or more of these findings noted in 50.2% 
patients. Seven studies showed no causative mutations in collagen type I, 
III, V, and elastin genes. One study showed a linkage between connective 
tissue alterations and chromosomes 15q2 and 10q26. Another study 
found significant CNV enrichments in genes involved in extracellular 
matrix organization and collagen fibril organization. Finally, one study 
showed differential expression of extracellular proteins linked to connec-
tive tissue disorder in patients with recurrent sCeAD using a quantitative 
proteomics approach.
Conclusions: Our review supports that an underlying, subclinical con-
nective tissue disorder, likely genetically determined, may predispose to 
arterial wall weakness and sCeAD. Further studies with larger sample 
sizes and robust methodology are needed to better define the role of 
connective tissue in sCeAD pathogenesis.
Disclosure of interest: No

development or rupture. We aimed to compare serum 25-hydroxyvitamin 
D [25(OH)D] levels of patients with aneurysmal subarachnoid haemor-
rhage (aSAH) vs. the general population using the UK Biobank (UKBB).
Methods: We included 502,411 participants from UKBB, a prospective 
cohort study, and analysed serum 25(OH)D levels between participants 
with and without aSAH during follow up. Patients with aSAH before base-
line assessment were excluded.
Results: In 841 participants aSAH occurred during follow up. In the 
aSAH group (mean age 58 years); mean [25(OH)D] levels were 46.14 
nmol/L (range 11.3 - 120 nmol/L); in the participants without aSAH (mean 
age 56 years), mean [25(OH)D] levels were 48.61 nmol/L (range 10 - 
340nmol/L). No significant difference was observed between mean 
[25(OH)D] levels (p=0.42). 472 (56.1%) participants with SAH had vit D 
insufficiency determined by [25(OH)D] <50 nmol/L versus 248,191 
(49.4%) of those without aSAH during follow up without any significant 
difference of proportion.
Conclusions: Shown by this large UKBB cohort, vit D levels were non-
significantly lower in participants who developed aSAH during follow up, 
compared to those without aSAH. Next research steps are regression 
analysis, Mendelian randomization, and adjustment for other risk factors 
for IA such as hypertension, smoking and family history.
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Symptomatic developmental venous anomalies

Matus Velicky Bücheler*1,2, Matthias Arnold2, Georg Kaegi2
1Spital Grabs, Stroke Unit, Grabs, Switzerland, 2Kantonsspital St.Gallen, 
Department of Neurology, St. Gallen, Switzerland

Background and aims: Developmental venous anomalies (DVA) repre-
sent rare and usually benign vascular malformations incidentally found on 
imaging. Symptomatic DVAs require a thorough work-up to identify the 
exact cause. We present two cases of symptomatic DVAs with different 
clinical presentations.
Methods: A 41-year-old female with a known DVA had a history of 
intermittent sensations in her left leg when being referred with subacute 
onset of vertigo, unsteady gait and worsening of hypesthesia in her left 
hemibody. Venous congestion of a right mesencephal DVA could be 
identified as the cause. The imaging did not show any arterio-venous 
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Conclusions: We demonstrated the characteristic association between 
the profiling of cytokine in CSF and severity of SAH including the early 
brain injury and the risk of vasospasm as vascular damage. The mechanism 
for the distinctive cytokine production in SAH needs to be elucidated in 
future.
Disclosure of interest: No
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Clinical events in patients with conservatively 
managed cerebral cavernous malformations:  
a single-center cohort study

Abel Sandmann*1, Rens Kempeneers2, Dagmar Verbaan2, 
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2Amsterdam UMC, location AMC, Neurosurgery, Amsterdam, Netherlands, 
3Amsterdam UMC, location AMC, Radiology, Amsterdam, Netherlands

Background and aims: Treatment of cerebral cavernous malformations 
(CCM) varies between hospitals and consists of conservative manage-
ment, surgery or radiotherapy. We report clinical outcomes in patients 
with conservatively managed CCMs.
Methods: We included consecutive adult patients with a CCM from our 
prospective single-center neurovascular registry, diagnosed between 
2000-2022, and who were managed conservatively at diagnosis. Relevant 
data were extracted from medical health records. Clinical events scored 
during follow-up were: seizure(s), symptomatic hemorrhage(s) and new 
focal neurological deficits without overt hemorrhage.
Results: We included 283 patients (mean age 52 years; 46% men). The 
most frequent baseline clinical manifestations were symptomatic hemor-
rhage (113/283, 40%) and seizure (37/283, 13%). 90/283 (32%) patients 
were asymptomatic at diagnosis and 76/283 (27%) had multiple CCMs. 
During a median follow-up of 1.5 (IQR 0.3–6.3) years, 12/283 (4%) 
patients underwent surgery and 3/283 (1%) patients radiosurgery. Clinical 
events occurred in 87/283 (31%) patients: symptomatic hemorrhage 
51/283 (18%) patients, seizure 33/283 (12%) patients, and focal neurologi-
cal deficits 19/283 (7%) patients. A clinical event occurred more often in 
patients with a symptomatic presentation (6% versus 42%, p<0.001). 
During 1191 cumulative patient-years, annual symptomatic hemorrhage 
risk rates were 2.1% in patients who were asymptomatic at diagnosis and 
4.5% in patients who were symptomatic.
Conclusions: In patients with conservatively managed CCMs, clinical 
events were relatively common, but annual bleeding risks were low, espe-
cially in those who were asymptomatic at diagnosis.
Disclosure of interest: No
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NEUROAXONAL INJURY MEDIATES THE 
ASSOCIATION BETWEEN HYPERGLYCEMIA 
AND POOR CLONICAL OUTCOME 
AFTER SPONTANEOUS SUBARACHNOID 
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Etiology of convexity subarachnoid hemorrhage: a 
wolf in sheep's clothing?

Pablo Iriarte1, Santiago Trillo Senin*1, Marta Domínguez Gallego1, 
Javier Villacieros1, Jose Vivancos1

1Hospital de la Princesa, Neurology, Madrid, Spain

Background and aims: Convexity subarachnoid hemorrhage (cSAH) is 
defined as nontraumatic subarachnoid bleeding localized to one or more 
sulci of the cerebral convexity without extension to the basal cisterns, 
interhemispheric sulci, or ventricles. The etiology of SAHc is highly het-
erogeneous and the evolution is usually favorable. The aim of this study is 
to describe a large case series of patients with SAHc.
Methods: We present a case series of patients admitted to the 
Neurology service or Stroke Unit of a tertiary hospital from 01/01/2017 
to 06/15/2021, with a diagnosis of SAHc. Medical records were retrospec-
tively reviewed and demographic, clinical and radiological variables were 
collected from them.
Results: N= 28. Mean age was 72 years (s= 15 years), 19(68%) women. 
Vascular risk factors were hypertension in 20(71.4%), dyslipidemia in 
12(42.8%) and diabetes mellitus in 5(17.8%) patients. Eight(28.6%) of the 
patients were on antiplatelet therapy and 5(17.8%) were anticoagulated. 
The presentation was heterogeneous: 9(32.1%) patients presented thun-
derclap headache, 9(32.1%) epileptic seizures and 14(50%) neurological 
focal deficits. The most prevalent location was the parietal lobe (22;78.5%) 
cases, followed by the frontal lobe (13; 46.4%). The most frequent etiol-
ogy was cerebral amyloid angiopathy(8;28.6%). Less prevalent causes 
were oral anticoagulant overdosage (3;10.7%), AVM (2; 7.14%) and 
reversible vasoconstriction syndrome (1; 3.6%). In-hospital mortality was 
3(10.7%).
Conclusions: In this study cSAH was a rare and heterogeneous pathol-
ogy with varied etiology. Although the clinical course is predominantly 
benign the underlying causes may have poor evolution. Multicenter stud-
ies could contribute to better define its risk factors and management.
Disclosure of interest: No
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Association between the cytokine concentration 
in cerebrospinal fluid and the severity of 
subarachnoid hemorrhage

HIROMI WADA*1, Norihiro Ishii2, Yoshinobu Sekihara2, 
Yoshiyuki Takada2, Yuzo Saito2, Youichiro Wada1

1The University of Tokyo, Isotope Science Center, Tokyo, Japan, 2New Tokyo 
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Background and aims: The early brain injury and arterial vasospasm 
following subarachnoid hemorrhage (SAH) directly influence its morbidity 
and mortality. To predict clinical course and evaluate the severity of SAH, 
we focused on the time course profile of cytokine concentration in 
Cerebrospinal Fluid (CSF) of SAH patients.
Methods: We collected clinical samples from 55 SAH cases (41 Female: 
14 Male, Age: 32~85, WFNS Grade1: 24, Grade II/III :18, Grade IV/V: 12, 
Vasospasm case: 11, Fetal case: 4) and measured 27 cytokine concentra-
tions in both CSF and blood serum on day 1, 3, 6 and 9 after onset of 
SAH.
Results: In cases which had no vasospasm, the 4 cytokines including 
G-CSF and IP-10 exhibited the upward trend of concentration up to day 
9. However, the cases with vasospasm showed the no elevation of these 
cytokines. The severe cases (WFNS Grade IV andV) showed the signifi-
cantly higher-level concentration of RANTES and bFGF on day 1. In all 
fetal cases, the extremely high concentration of G-CSF was detected on 
day1, and the high-level concentration of IL-6 was detected after day 6.
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4) CT- negative /LP positive with 142 (31.5%), 5) superficial NASAH with 
18 (4%) patients
Conclusions: One in five patients with SAH had spontaneous NASAH. 
Five subgroups were detected with different clinical and radiological pres-
entation. Perimesencephalic NASAH was the most common and benign 
group with about 51% of the patients
Disclosure of interest: No
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STROKE UNIT AS A VALID AND REASONABLE 
ALTERNATIVE TO INTENSIVE CARE UNITS 
FOR LOW-GRADE NON-ANEURYSMAL 
SUBARACHNOID HEMORRHAGE: A SAFETY 
AND COST-MINIMISATION ANALYSIS
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Background and aims: Stroke Units (SU) have been suggested as a 
valid alternative to Intensive Care units (ICU) for initial admission of low-
grade non-aneurysmal spontaneous subarachnoid haemorrhage (naSAH). 
We hypothesized that in-hospital complications and long-term clinical 
outcome in low-grade naSAH would be similar in both SU and ICU set-
tings and that a cost-minimisation analysis would favour the SU.
Methods: Retrospective, single-centre study conducted in a third-level 
stroke-referral hospital, including low-grade spontaneous naSAH (WFNS 
1-2). Primary outcomes were incidence of major neurological and sys-
temic complications in the acute stage, and the functional status at three 
months. Additionally, a cost-minimisation analysis estimated the average 
costs that could be saved with the most efficient approach.
Results: Out of 96 patients, 30 (31%) patients were initially admitted to 
the ICU and 66 (69%) to the SU. Both groups were well balanced in 
demographic and radiological features except for a higher proportion of 
WFNS 2 in the ICU subgroup. There were no significant differences in the 
incidence of complications or in-hospital death between the ICU- and the 
SU-managed patients. Functional outcomes at 90-days were also equiva-
lent in both groups, with more than 90% being independent (mRS 0-2). 
The cost-minimisation analysis revealed a significant monetary saving in 
favour of the straight-to-SU strategy.
Conclusions: In low-grade naSAH, initial admission into a SU might be 
comparable to ICU in terms of the incidence of complications and favour-
able clinical outcome at long-term with reduced hospitalization related 
costs. Further evaluation of the topic with prospective multicentre ran-
domised designs is encouraged.
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BILATERAL ANTERIOR CEREBRAL ARTERY 
STENOSIS DUE TO FIBROMUSCULAR 
DYSPLASIA: A STROKE OF UNUSUAL 
ETIOLOGY
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Background and aims: Hyperglycemia during the early brain injury 
(EBI) period after spontaneous subarachnoid hemorrhage (SAH) is asso-
ciated with poorer clinical recovery, but the physiopathological pathways 
underlying this association are unknown. This study assessed if hypergly-
cemia during EBI is associated with markers of neuroaxonal injury and 
whether these biomarkers mediate its association with poor clinical 
outcome.
Methods: Ninety-two SAH patients admitted within 24h of bleeding 
were prospectively included. Glucose levels were measured at arrival and 
every 6h for at least the following 72h. Neurofilament light chain (NFL) 
levels were measured at 72h in serum samples. Functional outcome was 
assessed with the modified Rankin Scale (mRS) at 90 days (poor outcome, 
mRs>2). The association between glucose metrics, NFL levels and clinical 
outcome was assessed with univariate and multivariate analyses. 
Mediation analysis evaluated whether NFL mediated the relationship 
between glucose and functional outcome.
Results: Both higher glucose and NFL levels during EBI period were 
associated with poor clinical outcome in adjusted analyses [adjusted-OR 
(95% CI), 1.04 (1.009-1.081) and 2.61 (1.364-5.010), respectively]. NFL 
levels were predicted by older age, poorer initial WFNS and higher glu-
cose levels. In adjusted mediation analyses, the association between glu-
cose and clinical outcome was significantly mediated by NFL levels 
(indirect effect, coefficient=0.01, 95%CI=0.001–0.040, p<0.005). The 
mediator NFL explained 25% of the association between glucose during 
EBI period and poor functional outcome at 90 days.
Conclusions: In SAH, the link between hyperglycemia during EBI period 
and poor clinical outcome might be explained in part through glucose-
driven secondary neuroaxonal injury.
Disclosure of interest: No
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CLASSIFICATION OF NON-ANEURYSMAL 
SUBARACHNOID HAEMORRHAGE (NASAH) 
SINGLR CENTRE EXPERIENCE OF 450 
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Background and aims: The pathological causes of the10-20% NASAH 
patients have not detected yet. There are two known classifications of 
NASAH. Firstly, Rinkel et al (1993) categorized NASAH according to 
brain CT scan and CSF findings as perimesencephalic SAH (PSAH), non-
perimesencephalic or d(NPSAH), and SAH with xanthocromic CSF find-
ings and negative angiographic results. The second was presented by 
Fontanella et al (2011), as diffuse NASAH, perimesencephalic NASAH 
and perimesencephalic plus NASAH. The study aims were to clarify the 
types of NASAH and their different outcome
Methods: A retrospective review of all spontaneous SAH patients who 
admitted to the Walton Centre, Liverpool, UK from the 1st of January 
2009 to the 1st of December 2019 was done. The initial CT scan, CSF 
results in-hospital and follow-up neuroimaging investigations were exam-
ined by a multidisciplinary team.
Results: During mentioned period, 1,957 patients with spontaneous 
SAH were treated in the hospital. In 450 (20.7%) patients, no secondary 
vascular etiologies were found (NASAH). Patients that included in this 
work were organized as five subgroups based on the initial cranial CT 
scan: 1) pure perimesencephalic NASAH with 180 (40%), 2) perimesen-
cephalic-plus with 49(10.9%), 3) non-perimesencephalic with 61 (13.5%), 
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Background and aims: Aneurysmal subarachnoid haemorrhage (aSAH) 
can be prevented by screening for intracranial aneurysms (IA) in high-risk 
persons, followed by preventive treatment of IAs found. Predictions mod-
els for aSAH in the general population do not yet exist, while these are 
available for acute ischemic stroke (AIS) and intracerebral haemorrhage 
(ICH). We developed prediction models for aSAH, AIS and ICH in the 
general population using a large Dutch electronic health record (EHR)-
derived primary care population-based cohort, and compared the perfor-
mance of these models.
Methods: We selected patients >35 years without previous history of 
stroke and >1 year follow-up from the STIZON dataset, containing fully 
linked EHRs from 2007-2021. Stroke outcomes were based on ICD-
codes. Predictors were based on demographics, symptoms and diagnoses. 
We cross-validated Cox proportional hazard’s models with an elastic net 
penalty on a derivation cohort. We report discrimination, measured by 
c-statistic, on a validation cohort. Feature importance was assessed 
through model coefficients.
Results: During follow-up of 1,040,855 patients (mean age 54.6 years, 
50.9% women, 10,173,170 person-years follow-up) 14,659 AIS, 2,083 
ICH, and 723 aSAH events occurred. C-statistic was moderate for aSAH 
(0.61, 95%CI 0.59-0.64) and lower compared to AIS (0.78, 95%CI 0.78-
0.79) and ICH (0.78, 95%CI 0.76-0.80). Age was the most important pre-
dictor for each outcome.
Conclusions: Our EHR-derived prediction model for aSAH in the gen-
eral population showed lower discriminatory performance than those of 
the AIS and ICH models, which may be explained by the age at onset of 
aSAH being lower than that of AIS and ICH.
Disclosure of interest: No

Background and aims: Fibromuscular dysplasia (FMD) is an infrequent 
etiology of ischemic stroke, a rare non-inflammatory and non-atheroscle-
rotic arteriopathy of small and medium-sized arteries, affecting up to 3% of 
the population. The disease commonly affects renal arteries and extracra-
nial internal carotids. Intracranial FMD is rare, often presenting with intrac-
ranial aneurysms, exceptionally presenting as intracranial stenosis.
Methods: We present a patient with ischemic stroke due to bilateral 
anterior cerebral artery (ACA) stenosis secondary to FMD and a brief 
review of the literature.
Results: A 58-year-old woman, with history of paraparesis due to 
Guillain-Barre syndrome and chronic migraine, presented severe head-
ache and weakness in the left lower limb for 40 hours. Cranial CT showed 
an acute stroke in the territory of the right ACA without vascular occlu-
sion on CT-angiography. Thrombophilia, autoimmunity, serological, cere-
brospinal fluid and cardiologic studies showed no relevant alterations.
Brain MRI evinced infarction in right parietal lobe (Figure 1). MRI-
angiography presented bilateral ACA stenosis (Figure 2). The arteriogra-
phy (Figure 3) indicated signs of FMD at the level of both common ACA, 
carotid and vertebral arteries.
It was decided to initiate dual antiplatelet therapy for 3 months.
Conclusions: Intracranial damage appears in 2.1% of FMD, its manifes-
tation as intracraneal stenosis is exceptional. The presence of stenosis 
can modify the therapeutic approach in FMD (dual antiplatelet therapy, 
stents, etc).
Therefore, we recommend performing an image of the intracerebral  
arterial circulation in FMD to exclude stenosis and potentially lethal 
aneurysm.

Figure 2. 

Figure 1. 

Figure 3. 
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weaning) was not associated with a significantly lower rate of VP shunt 
insertion (29% vs 33% OR 0.83 CI 0.61-1.12) or a significantly lower rate 
of CSF infection (14% vs 16%, OR 0.88 CI 0.64-1.23). Moreover, patients 
undergoing gradual weaning had a significantly longer length of stay (aver-
age 30 days vs 26 days, OR 0.30 (0.19-0.42).
Conclusions: These data suggest that the rapid wean approach is safe 
and does not lead to increase in increased complications such as need for 
VP shunt, and that it may be associated with reduced length of stay.
Disclosure of interest: No
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NIMODIPINE REDUCES MICROVASOSPASMS 
AFTER EXPERIMENTAL SUBARACHNOID 
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Background and aims: The L-type-calcium channel inhibitor 
Nimodipine is the only pharmacological treatment option for SAH-
patients, however, the mechanisms of Nimodipine-mediated neuropro-
tection after SAH remain unclear.
It is increasingly recognized that microcirculatory dysfunction occurs 
early after SAH and significantly co-determines posthemorrhagic brain 
damage and, ultimately, neurological outcome. Prominent morphological 
features in the post-SAH cerebral microcirculation are microarterial con-
striction and microvasospasm (MVS) which have been detected in experi-
mental as well as clinical studies. In the present study, we investigated the 
effect of Nimodipine on the cerebral microcirculation in a murine model 
of SAH.
Methods: Male C57 bl/6 mice (n=8/group) were subjected to subarachnoid 
hemorrhage using the middle cerebral artery perforation model. Six hours 
after SAH induction, mice received Nimodipine or vehicle and the cerebral 
microcirculation was assessed after cranial window preparation and applica-
tion of fluorescent dye FITC-dextran. Microvasospasms and vessel diameter 
of cerebral vessels were assessed using in-vivo 2-photon-microscopy.
Results: Nimodipine significantly reduced the number of microvasos-
pasm while having no effect on overall vessel diameter, i. e. non-con-
stricted vessel segments, indicating that it specifically affects the formation 
of MVS.
Conclusions: Nimodipine reduces the formation of MVS. These results 
shed new light on the mode of action of a neuroprotective drug routinely 
used for more than 30 years for patients suffering from subarachnoid 
hemorrhage. Furthermore, our data suggest that L-type Ca2+ channels 
may mediate microvasospasm formation after SAH thereby improving our 
pathophysiological understanding of this relevant process.
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Berardino Orlandi3, Catia DI Pasquale3, Emanuele Sgro3, 
Raffaele Ornello1, Simona Sacco1

1University of L'Aquila, Department of Biotechnological and Applied Clinical 
Sciences, L'AQUILA, Italy, 2University of L'Aquila, 2Department of Internal 
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Development of diagnostic models for the 
detection of unruptured intracranial aneurysms in 
the general population

Vita Klieverik*1, Tim Cras2, Bob Roozenbeek2, Meike Vernooij3, 
Mirjam Geerlings4, Daniel Bos3, Ynte Ruigrok1

1University Medical Center Utrecht, Neurology and Neurosurgery, Utrecht, 
Netherlands, 2Erasmus Medical Center, Neurology, Rotterdam, Netherlands, 
3Erasmus Medical Center, Radiology, Rotterdam, Netherlands, 4University 
Medical Center Utrecht, Julius Center for Health Sciences and Primary Care, 
Utrecht, Netherlands

Background and aims: The prevalence of unruptured intracranial aneu-
rysms (UIA’s) in the general population is 3%. Aneurysmal subarachnoid 
hemorrhage (ASAH) can be prevented by screening for UIA’s followed by 
preventive treatment. We aimed to develop diagnostic models for the 
presence of UIA in the general population to assess whether persons at 
high risk of UIA’s who may benefit from screening could be identified.
Methods: Using 1.5 Tesla brain magnetic resonance imaging data assessed 
for the presence of UIA’s from the population-based Rotterdam Study, mul-
tivariable logistic regression models (for whole population, and men and 
women separately) with backwards predictor selection were developed. 
Model performance was assessed with discrimination, sensitivity, specificity, 
positive predictive value (PPV), and negative predictive values (NPV).
Results: 5835 persons were included (55.0% women, mean age 
64.9±10.9 years) with UIA’s in 130 (2.2%;68.5% women). The model for 
men showed the best performance, with a c-statistic of 0.70 compared to 
0.65 for the whole population and 0.58 for women, and 62% sensitivity, 
55% specificity, 99% PPV, and 2% NPV for UIA detection at a cut-off value 
of 1%. Based on the predictors age, hypertension, and smoking, UIA risk 
in men ranged between 0.39-1.86%.
Conclusions: The diagnostic model for men only had the best perfor-
mance. Because this model could not identify men with an UIA preva-
lence above the average UIA prevalence in the general population, this 
model cannot contribute to identify individuals in the general population 
eligible for screening.
Disclosure of interest: No
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HOW SHOULD AN EVD BE CHALLENGED?  
A SINGLE CENTRE EXPERIENCE AND  
META-ANALYSIS

Daniel Robinson*1, Louise Dulhanty2, Helen Raffalli-Ebezant2, 
Hiren Patel2
1The University of Manchester, Medical School, Manchester, United Kingdom, 
2Salford Royal NHS, Neurosurgery, Manchester, United Kingdom

Background and aims: The best way to challenge an external ventricu-
lar drain (EVD) is not clear. In general, EVD’s are challenged by either 
clamping and removal (rapid) or raising, clamping and removal (gradual) 
approaches.
Methods: Data from a prospectively maintained database of consecu-
tive SAH patients were analysed. For patients identified to have an EVD, 
additional data such as the method of challenge was abstracted from the 
clinical notes. We conducted a retrospective case-controlled study 
using propensity score matching to compare the effectiveness of the 
rapid versus gradual method of challenging an EVD in aSAH patients 
who survived to the time of EVD challenge. We also performed a meta-
analysis of all relevant studies that compared rapid versus gradual EVD 
challenge.
Results: We identified 3 suitable studies from a total of 1566 initially 
identified articles based on our search terms. Data from our initial study, 
combined with these 3 papers demonstrated that gradual EVD (vs rapid 



Abstracts 597

COGNITION AND VASCULAR COGNITIVE 
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DOC screen completion time: a novel marker 
of executive function, speed of processing and 
fluency

Sajeevan Sujanthan*1,2, Alisia Southwell1, Aru Kapoor1,  
Krista Lanctot3,4,5, Nathan Herrmann3,4, Brian Murray1,4, 
Demetrios Sahlas6,7, Richard Swartz1,4,8

1Sunnybrook Health Sciences Center, Neurology, Toronto, Canada, 2University 
of Toronto, Institute of Medical Science, Toronto, Canada, 3Sunnybrook Health 
Sciences Center, Psychiatry, Toronto, Canada, 4Sunnybrook Health Sciences 
Center, Hurvitz Brain Sciences Research Program, Toronto, Canada, 
5University of Toronto, Department of psychiatry, Toronto, Canada, 6Hamilton 
Health Sciences, Neurology, Hamilton, Canada, 7McMaster University, Faculty 
of Health Sciences, Hamilton, Canada, 8University of Toronto, Medicine, 
Toronto, Canada

Background and aims: The DOC screen was developed to identify 
Depression, Obstructive sleep apnea, and Cognitive impairment (“DOC” 
comorbidities) after stroke. Each component has its own score, but addi-
tional information may be gained from the time to complete the screen. 
We assessed the added value of using DOC screen completion time as a 
predictor of impairment on detailed cognitive assessments.
Methods: Consecutive English-speaking new referrals to the stroke pre-
vention clinic were consented to participate in detailed neuropsychologi-
cal testing (n=437). DOC screen scores and times were compared to 
cognitive test scores using multiple linear regression and receiver operat-
ing characteristic (ROC) analysis.
Results: Average completion time for the DOC screen was 3.8 ± 1.3 
minutes. Completion time was a significant independent predictor of neu-
ropsychological assessments measuring speed of processing (p < .001, 
95% CI: -0.014 to -0.005), verbal fluency (p < .001, CI: -0.016 to -0.007) 
and executive function (p < .001, CI: -0.005 to -0.002). Completion time 
over 5.5 minutes on the DOC screen was associated with a high likeli-
hood of having deficits in executive and speed of processing tasks.
Conclusions: DOC screen completion time is easy to collect and is 
independently associated with speed of processing, language and execu-
tive dysfunctions after stroke. People who take more than 5.5 minutes to 
complete the DOC screen are likely to have deficits in executive and 
speed of processing. These domains can be challenging to screen for in 
stroke survivors, and this measure provides a simple, clinically feasible 
method to screen these under-appreciated concerns.
Disclosure of interest: No
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Post-stroke cognitive impairment– prospective 
study in population of Georgia after stroke

Marina T. Janelidze*1, Nina Mikeladze1, Maia Tighashvili1, 
Nazibrola Bochorishvili1, Ann Dzagnidze1, Nino Chitauri1, 
Zurab Nadareishvili2
1S.Khechinashvili University Hospital, Neurology, Tbilisi, Georgia, 2Virginia 
Hospital Center, Neurology, Arlington, United States

Background and aims: Vascular disorders are one of the major risk-
factors for development of dementia after Alzheimer’s disease. The pur-
pose of our prospective study was to investigate the risk of dementia in 
patients with stroke and TIA.

Medicine, Public Health, Life and Environmental Sciences, L'Aquila, Italy, 
3Avezzano Hospital, Department of Neurology and Stroke Unit, Avezzano, Italy

Background and aims: to evaluate trends in treatments of aneurysmal 
subarachnoid hemorrhage (aSAH) in the population.
Methods: Prospective population-based registry including patients with 
a first-ever aSAH occurring among subjects residing in the district of 
L’Aquila – central Italy – from 2011 to 2020. Patients were treated 
according to routine clinical practice and following national and interna-
tional guidelines.
Results: We identified 149 patients with aSAH. Incidence rates were 
stable over time (P for trend=0.764). 103 (69.1%) patients with aSAH 
were treated with neurosurgical clipping (n=53; 35.6%) or endovascular 
coiling (n=50; 33.6%). Across the study period the relative proportion of 
patients treated with the two different approaches did not change (P for 
trend=0.678). Surgical treatment of aneurysms was associated with 
decreased 30-day (11.5% vs 58.3%; P<0.001) and 1-year (25.0% vs 70.8%; 
P=0.001) case-fatality compared with no surgery
Conclusions: According to our data, the treatment of aSAH remained 
stable over a decade; endovascular coiling and neurosurgical clipping had 
similar proportions over total cases. Surgical intervention was associated 
with a substantial decrease in case-fatality associated with aSAH.
Disclosure of interest: No
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Follow-up Imaging of Clipped Intracranial 
Aneurysms at 3T MRI: Comparison between 3D 
Time-of-Flight MR Angiography versus Pointwise 
Encoding Time Reduction with Radial Acquisition 
Subtraction-Based MR Angiography

Jae Ho Kim1 Kyounghoon Kim*1

1Chosun University Hospital, Department of Neurosurgery, Gwangju,  
South Korea

Background and aims: The metallic susceptibility artifact from 
implanted clips is a major limitation to follow-up imaging of clipped aneu-
rysms (CAs) using 3D time-of-flight magnetic resonance angiography 
(TOF-MRA). Therefore, we evaluated the clinical feasibility of pointwise 
encoding time reduction with radial acquisition (PETRA) subtraction-
based MRA for follow-up imaging of CAs comparing to TOF-MRA.
Methods: Sixty-two patients with 73 CAs were enrolled in this retro-
spective study. Patients underwent PETRA-MRA after TOF-MRA simulta-
neously at 3T MRI. Two neuroradiologists evaluated the overall image 
quality using a 4-point scale and the visibility of the parent artery and 
branching vessels near the clips using a 3-point scale. Subgroup analysis 
was performed according to the amount of the clips, such as less-clipped 
(1-2 clips) versus more-clipped (⩾ 3) aneurysms. The ability to detect 
aneurysm recurrences was also assessed.
Results: Compared to TOF-MRA, PETRA MRA showed acceptable 
image quality (3.97 ± 0.18 in TOF-MRA versus 3.73 ± 0.53 in PETRA-
MRA) and had higher visibility of the adjacent vessels near the CAs (1.25 
± 0.59 in TOF-MRA versus 2.29 ± 0.75 in PETRA-MRA, p <0.0001). 
PETRA-MRA had higher visibility of the adjacent vessels in less-clipped 
aneurysms (2.39 ± 0.75 in less-clipped versus 2.09 ± 0.72 in more-
clipped, p=0.014). Of 73 CAs, aneurysm recurrence in 4 cases was 
detected using PETRA MRA.
Conclusions: This study demonstrated that PETRA-MRA is superior to 
TOF-MRA in visualizing the adjacent vessels near the clips and can be an 
advantageous alternative to TOF-MRA for follow-up imaging of CAs.
Disclosure of interest: No
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associated with lower MoCA score at 3, 18 and 36 months post-stroke (p 
< 0.01).
Conclusions: These preliminary results support an association between 
systemic inflammation and poorer cognitive outcome post-stroke. 
Further, the results indicate that the neurotoxic effects of quinolinic acid, 
the KP pathway, the interferon-ɣ signalling pathway and activation of the 
cellular immune system may be involved in PSCI.
Disclosure of interest: No
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IMPAIRED MUSCLE-BRAIN CROSSTALK VIA 
DOWNREGULATED PGC-1α/FNDC5/IRISIN/
BDNF AXIS AFTER CHRONIC STROKE IN 
NON-HUMAN PRIMATE

Jiating Wei*1, Yuangui Cai1, Jinsheng Zeng1

1The First Affiliated Hospital, Sun Yat-sen University, Department of 
Neurology, Guangzhou, China

Background and aims: Accumulated evidence has shown that skeletal 
muscle could crosstalk with brain via secreting irisin and exerts benefits 
on brain health and cognition by promoting BNDF expression. The study 
was carried out to investigate whether muscle-brain crosstalk was 
impaired via irisin due to muscle atrophy after chronic stroke and in turn 
impacted BDNF expression in hippocampus in a non-human primate 
stroke model.
Methods: Healthy male cynomolgus monkeys were randomly assigned into 
permanent left middle artery occlusion (MCAO) or sham group (n=3 per 
group). Neurological defects were assessed by NHPSS scale 12 weeks after 
the operation. Right tibialis anterior muscle and brain were collected 12 
weeks after the operation. Skeletal muscle atrophy was confirmed via histo-
logical analysis. Impaired muscle-brain crosstalk was evaluated by analysis of 
PGC1α/FNDC5 expression level in right TA muscle, temporal change of 
serum irisin level and BDNF expression level in bilateral hippocampus CA1.
Results: Hippocampus was away from the primary infarction. Cynomolgus 
monkeys were remained with right hemiparesis and reduced movement 
12 weeks after the stroke. In the MCAO group, fibre mean CSA was sig-
nificantly reduced in the right TA muscle. PGC1α/FNDC5 expression 
level was also significantly reduced in right TA muscle. Correspondingly, 
serum irisin level was significantly lower in the MCAO group 12 weeks 
after stroke. BDNF expression was significantly downregulated in bilateral 
hippocampus CA1
Conclusions: Muscle-brain crosstalk is impaired after chronic stroke in 
non-human primate via downregulated PGC1α/FNDC5/irisin/BDNF axis. 
Further studies are needed to confirm the role of muscle-brain crosstalk 
in post-stroke cognitive decline.
Disclosure of interest: No
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THE CLOCK DRAWING TEST: DIAGNOSTIC 
ACCURACY IN SCREENING FOR EARLY POST-
STROKE NEUROCOGNITIVE DISORDER IN 
THE NORWEGIAN COGNITIVE IMPAIRMENT 
AFTER STROKE STUDY (NOR-COAST)

Egle Navickaite*1, Ingvild Saltvedt1,2, Stian Lydersen3,  
Ragnhild Munthe-Kaas4, Hege Ihle-Hansen5,6,  
Ramune Grambaite7, Stina Aam1,2

1Department of Neuromedicine and Movement Science, Faculty of Medicine 
and Health Science, NTNU-Norwegian University of Science and Technology, 
Trondheim, Norway, 2Department of Geriatric Medicine, Clinic of Medicine, 
St. Olavs hospital, Trondheim University Hospital, Trondheim, Norway, 
3Department of Mental Health, Faculty of Medicine and Health Science, 

Methods: The evaluation was done with neuropsychological test-battery 
- Vascular Impairment of Cognition Classification Consensus Study 
(VICCCS-2), which was renewed in 2018. Total of 335 patients were 
recruited with acute stroke and TIA. The detailed battery of neuropsy-
chological assessment was completed 6 month after acute stroke.
Results: The study validated neuropsychiatric tests in Georgian language 
according to the international guidelines. The current study indicates the 
correlation between the severity of stroke and neuropsychiatric symp-
toms. Depending on these factors the daily activity and quality of life is 
poor in the group of patient with post-stroke dementia.
Conclusions: According to the further study we have first epidemiologi-
cal data about the post-stroke dementia in Georgia. The vascular cogni-
tive impairment risks were evaluated during the course of the study. Both 
factors are crucial for treatment and secondary prevention of stroke and 
dementia. Careful management of stroke and risk factors of post-stroke 
dementia with long-term follow up of cognition should be reinforced.
The study was performed with support of Shota Rustaveli National 
Science Foundation of Georgia.
Disclosure of interest: No
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ASSOCIATIONS OF NEOPTERIN, QUINOLINIC 
ACID, AND VITAMIN B6 RELATED 
BIOMARKERS (INDEXES) WITH POST-STROKE 
COGNITIVE IMPAIRMENT: THE NOR-COAST 
STUDY

Heidi Sandvig*1,2, Stina Aam2,3, Katinka N. Alme4,  
Stian Lydersen5, Ingvild Saltvedt2,3, Per Magne Ueland6,  
Arve Ulvik6, Torgeir Wethal2,7, Anne-Brita Knapskog8

1Møre and Romsdal Hospital Trust, Department of Internal Medicine, 
Kristiansund Hospital, Kristiansund N, Norway, 2NTNU – Norwegian 
University of Science and Technology, Department of Neuromedicine and 
Movement Science, Faculty of Medicine and Health Science, Trondheim, 
Norway, 3St. Olavs Hospital, Trondheim University Hospital, Department of 
Geriatric Medicine, Clinic of Medicine, Trondheim, Norway, 4Haraldsplass 
Deaconess Hospital, Department of Internal Medicine, Bergen, Norway, 
5NTNU – Norwegian University of Science and Technology, Department of 
Mental Health, Faculty of Medicine and Health Science, Trondheim, Norway, 
6Bevital AS, ., Bergen, Norway, 7St. Olavs Hospital, Trondheim University 
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Hospital, Ullevaal, Department of Geriatric Medicine, Oslo, Norway

Background and aims: Neopterin, kynurenine pathway (KP) metabo-
lites and B6-vitamines are linked to inflammation. As inflammation is pro-
posed to be involved post-stroke cognitive impairment (PSCI), we aimed 
to investigate whether these biomarkers were associated with PSCI.
Methods: The Norwegian Cognitive Impairment After Stroke study 
(Nor-COAST) is a prospective multicentre cohort study of patient suffer-
ing from acute stroke, recruited from 2015 to 2017. Plasma samples from 
the index hospital stay of participants with ischemic strokes from this 
cohort, were available for analyses of neopterin, KP metabolites and 
B6-vitamines, by liquid chromatography/tandem mass spectrometry. 
Using mixed linear regression, adjusted for age, sex and creatinine, we 
investigated whether these biomarkers predicted cognitive outcome, 
measured by Montreal Cognitive Assessment scale (MoCA) at 3-, 18- and 
36- months follow-ups.
Results: Preliminary results from 354 participants (mean age/SD 72/12 
years; 57 % males; and mean NIHSS score/SD 3.7/4.4 at admittance) show 
that higher baseline concentrations of neopterin, quinolinic acid, an 
inflammatory marker based on vitamin B6 metabolites, the PAr-index 
([4-pyridoxic acid]/[pyridoxal 5´phosphate + pyridoxal]) and a marker of 
functional vitamin B6 status, HKr ([hydroxykynurenine]/[kynurenic acid 
+ anthranilic acid + xanthurenic acid + hydroxyanthranilic acid]), were 
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Conclusions: The only vascular factor independently related to a higher 
risk of dementia in our series of MCI patients is the increase in BBB 
permeability.

Disclosure of interest: No
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Validation the Vascular Impairment of Cognition 
Classification Consensus Study (VICCCS) -2 
battery for Georgian Language Population

Nino Chitauri, Ann Dzagnidze1, Marina T. Janelidze1  
Maia Tighashvili*1

1S.Khechinashviil University Hospial, Neurology, Tbilisi, Georgia

Background and aims: The prevalence of dementia is increasing last year. 
Over the past decades progress in understanding and management of vas-
cular cognitive impairment (VCI) has been hampered by lack of diagnostic 
tools in Georgian language. The development of neuropsychological tools 
for the diagnosis of VCI is an important goal for health-care providers.
Methods: Translation and adaptation of VICCCS-2 battery was per-
formed in full concordance with International Test Commission 
Guidelines. The patients and healthy participants were recruited from the 
outpatient clinic of Department of Neurology, Khechinashvili University 
Hospital, Tbilisi, Georgia, from January 1, 2020, March 1, 2020. Interview, 
neurological examination, and neuropsychological testing were conducted 
by board-certified neurologists.
Results: We studied 98 subjects: 50 persons without cognitive impair-
ment, 48 patients with dementia. There was statistically significant differ-
ence in VICCCS-2 battery scores between healthy persons and patients 
with dementia.
Conclusions: In this study, we have shown validity of VICCCS-2 battery 
a diagnostic tool to VIC in Georgian-speaking population. Our data show 
statistically significant difference in VICCCS-2 battery scores between 
healthy individuals and patients with dementia. Georgian version of 
VICCCS-2 batter revealed good internal consistency in all groups. We 
were able to show validity and reliability of Georgian VICCCS-2 battery 
for the diagnostic of dementia in Georgian-speaking population. In con-
clusion, Georgian VICCCS-2 battery a valid and reliabilities, this can be 
used in neurological practice for evaluation of VIC.
Disclosure of interest: No
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Executive functions and resting-state functional 
connectivity in patients with frontal lobe stroke

Laura Amaya Pascasio*1, Jose García Pinteño2,  
Rocio Rodríguez Herrera2, Ana Sánchez Kuhn2,  
Cristina Uceda Sánchez2, Pilar Fernández Martín2,  
Maria Alonso de Leciñana3, Carlos Hervás3, Pilar Flores2, 
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1Almería, Neurology Department, Almería, Spain, 2University of Almería, 
Psychology Department, Almería, Spain, 3La Paz University Hospital. Health 
Research Institute IdiPAZ ., Neurology and Stroke Centre, Madrid, Spain

NTNU-Norwegian University of Science and Technology, Trondheim, Norway, 
4Department of Medicine, Bærum Hospital, Vestre Viken Hospital Trust, 
Drammen, Norway, 5Department of Medical Research, Bærum Hospital, 
Vestre Viken Hospital Trust, Drammen, Norway, 6Stroke Unit, Department of 
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Background and aims: Although Montreal Cognitive Assessment 
(MoCA) is a valid screening test for post-stroke neurocognitive disorder 
(NCD), more time-saving tests could be preferred. We aimed to deter-
mine the diagnostic accuracy of the Clock Drawing Test (CDT) for post-
stroke NCD and the association between CDT and MoCA.
Methods: The Norwegian COgnitive impairment After STroke (Nor-
COAST) study is a prospective, multicentre study of patients with acute 
stroke. Three months post-stroke, MoCA and a neuropsychological test 
battery was used to categorize patients into normal cognition, mild or 
major NCD. CDT scores ranged from 1 to 5. The accuracy of CDT for 
post-stroke NCD was examined using Receiver Operating Characteristics 
(ROC) curves. The association between MoCA and CDT was analyzed by 
Spearman’s rho, and by linear regression with MoCA score as dependent 
variable and CDT score as covariate.
Results: We included 554 participants with complete CDT and with 
known cognitive status; 238 (43.0%) women, mean (SD) age 71.5 (11.8). 
The Area Under the Receiver Operating Characteristic curve (AUC) of the 
CDT for any NCD was 0.68 (95% CI 0.63-0.72) with 68% sensitivity and 
60% specificity. The AUC for major NCD was 0.73 (95% CI 0.68-0.79) with 
78% sensitivity and 53% specificity. Spearman’s correlation coefficient 
between scores on MoCA and CDT was 0.50 (p<.001). CDT score predict 
MoCA score accounting for 41% of the variability in MoCA score (p<.001)
Conclusions: The CDT is inferior to MOCA and not sufficiently accu-
rate for post-stroke NCD, however reasonable for major NCD.
Disclosure of interest: No
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Prospective Study of the association between 
Vascular Risk Factors, Blood-Brain Barrier 
Permeability, and Cerebrovascular Damage with 
Dementia Risk in Mild Cognitive Impairment

Jiménez Balado*1, Albert Puig1, Elisa Cuadrado-Godia1,  
Aida Fernández-Lebrero1, Irene Navalpotro1, Greta García-
Escobar1, Jose Contador1, Isabel Fernandez-Perez1,  
Antoni Suarez-Perez1, Adria Macias-Gomez1, Daniel Guisado-
Alonso1, Ana Rodríguez-Campello1, Jordi Jimenez Conde1,  
Eva Giralt Steinhauer1, Angel Ois1

1IMIM-Hospital del Mar Medical Research Institute, Neurology, Barcelona, Spain

Background and aims: Vascular risk factors (VRF) and cerebrovascular 
burden in neuroimaging are known to increase the risk of dementia con-
version in individuals with mild cognitive impairment (MCI). The CSF/
blood albumin ratio (Qalb) is a measure of blood-brain barrier (BBB) 
permeability previously associated with VRF as well. We aimed to investi-
gate the interplay between VRF, Qalb, cerebrovascular burden (CB) and 
risk of dementia in MCI patients.
Methods: We conducted a prospective study in 144 consecutive MCI 
patients enrolled between 2017 and 2022. The study endpoint was a diag-
nosis of dementia (GDS ⩾4). A composite vascular score (CVS) was cal-
culated granting 1 point for the presence of several VRF (hypertension, 
diabetes mellitus, hyperlipidemia). CB was defined as Fazekas score higher 
than 1 and/or any vascular lesion. A Cox regression analysis was built 
adjusting for age, sex, CVS, Qalb, CB and Alzheimer's disease (AD) 
defined as a CSF-AD profile (aB42/pTau).
Results: Among our sample of patients with MCI, 62 cases (39.2%) 
developed dementia over a median follow-up of 25.9±13.9 months. The 
multivariate Cox analysis (Table 1) shows that only Qalb and AD were 
independently associated with dementia risk.

Table 1. Regression Cox analysis.

OR (95%CI)

Qalb*
Alzheimer disease*
CVS
Age
Sex female
CV

1.347 (1.191-1.524)
4.127 (2.210-7.706)
1.183 (0.890-1.574)
.996 (0.944-1.051)
1.631 (0.882-3.018)
0.995 (0.572-1731)

*p<0.05.
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ongoing scooping review, the other additional information regarding the 
frequency and the type of assessments (screening vs detailed), and quality 
of data reporting as in pertains to completion/dropout rates will be pre-
sented at the conference.
Conclusions: The current review will provide information on the most 
commonly used cognitive assessment, will characterizing the trends in 
assessment choice, quality of reporting and completeness of outcomes.
Disclosure of interest: No
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CHAGAS DISEASE IS ASSOCIATED WITH 
LOW CEREBELLAR VOLUME BUT NOT 
SILENT ISCHEMIA

Ana Beatriz Cazé1, Thiago Cerqueira-Silva2,  
Lucy Rodrigues-Ribeiro1, Victor Luis Peixoto Pereira Botelho1, 
Pedro Abbade1, Júlia Farias1, Cárita Victória Carvalho de 
Santana1, Isabella Reis Vieira1, Israela Souza Brito Santos1, 
Bruna Guilherme Martendal1, Bruno Felipe Santos de Oliveira1, 
Luciana Mb Oliveira1, Pedro A Pereira-de-Jesus1, Roque Aras1, 
Jamary Oliveira-Filho*1

1Federal University of Bahia, Medical School, Salvador, Brazil, 2Oswaldo Cruz 
Foundation (Fiocruz), LIB/LEITV, Salvador, Brazil

Background and aims: Chagas disease (CD) is a major cause of heart 
failure/stroke in South America. Cognitive impairment occurs indepen-
dently of heart failure severity, but pathophysiological basis is unknown. 
We aimed to investigate brain magnetic resonance imaging (MRI) findings 
in these patients.
Methods: Consecutive stroke-free patients with a diagnosis of heart fail-
ure were recruited from a university-based heart failure clinic, both with 
and without CD (serologic criteria - ELISA test). Patients underwent iso-
volumetric brain MRI and brain regions were automatically segmented 
using vol2Brain pipeline. Brain infarcts were counted by raters blinded to 
CD status.
Results: Thirty-seven patients were studied, median age 62 years, 25 
(68%) with CD. Demographic and clinical characteristics were similar 
between groups except for more women among CD patients (80% vs 
42%, p=0.029) and more preserved left ventricular function in CD 
patients (median left ventricle ejection fraction – LVEF=69% vs 30%, 
p<0.001). Lacunar infarcts were found in 30% of each group. In multivari-
able linear regression adjusted for age, sex, left ventricle ejection fraction 
and intracranial volume, CD was associated with lower volumes in the 
cerebellum when compared to non-CD patients (difference in total vol-
ume -11.5ml, p=0.050; gray matter volume -11.0ml, p=0.024; white mat-
ter volume -.44ml; p=0.847), with no difference in white matter 
hyperintensity volume (p=0.274).
Conclusions: Chagas disease is associated with lower volumes of cere-
bellum when compared with non-CD patients, independently of heart 
failure severity, despite similar rates of silent ischemia. In stroke-free CD 
patients, cerebellar involvement could be a link to cognitive impairment.
Disclosure of interest: No
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Sex differences in cognitive performance in 
patients with heart failure

Sanne Kuipers*1, L. Jaap Kappelle1, Jacoba P. Greving2, Raquel P. 
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Flier6, Nick Marcks7, Hester M. den Ruijter8, Geert Jan Biessels1, 
Lieza G. Exalto1
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Background and aims: Dysexecutive syndrome, affecting working 
memory, planning, inhibition, and flexibility, is one of the most prevalent 
cognitive problems following prefrontal stroke, affecting daily life and 
quality of life. However, cognitive consequences of stroke have been 
understudied. Hence, this study aims to assess executive functions (EEFF) 
and resting-state functional connectivity (rsFC) in patients with fronto-
striatal stroke.
Methods: Patients with chronic (6 months-5 years) frontal stroke and 
healthy subjects were recruited. The EEFF were assessed with Nesplora 
IceCream test (working memory and planning), Stop Signal Task (motor 
inhibition), Probabilistic Reversal Learning task (PRLT, flexibility) and 
Delay Discounting Task (impulsive decision-making). The rsFC of the 
orbitofrontal, dorsolateral prefrontal and posterior parietal cortex 
regions was assessed with functional near-infrared spectroscopy, which 
estimates brain hemoglobin concentrations. Uni-bivariate analysis was 
performed.
Results: Overall, 32 stroke patients (59% male) and 20 healthy subjects 
(50% male) were included. Age range was 21-57, 43% had right hemi-
sphere stroke and the mean disease duration was 20.5 (IQR 11-39) 
months. Stroke patients demonstrated poorer planning performance in 
the Nesplora IceCream task (p<0.05) and lower cognitive flexibility 
(p<0.01) in the PRLT compared to controls. The rsFC between the left 
and right orbitofrontal cortex and the posterior parietal cortex were 
lower in stroke patients (p<0.05). No differences were found according 
to the laterality of the lesion.
Conclusions: Stroke patients presented impaired EEFF and reduced 
connectivity between the orbitofrontal and posterior parietal cortex 
compared to healthy participants. These findings could be useful in the 
diagnosis of dysexecutive syndrome after frontal lobe stroke.
Disclosure of interest: No
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Cognitive assessment instruments in randomized 
controlled trials of stroke from 2011 - present: A 
scoping review
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Idris Fatakdawala1, William Betzner3,  
Pugaliya Puveendrakumaran1, Richard Swartz4,5

1Sunnybrook Health Sciences Center, Neurology, Toronto, Canada, 2University 
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Calgary, Neuroscience, Calgary, Canada, 4Sunnybrook Health Sciences Center, 
Hurvitz Brain Sciences Research Program, Toronto, Canada, 5Heart and 
Stroke Foundation, Canadian Partnership for Stroke Recovery, Toronto, Canada

Background and aims: Cognitive impairments (CI) after stroke can be 
significant as it increases a patient’s vulnerability to institutionalization, 
disability and decreased quality of life. Despite CI being present in major-
ity of stroke survivors, the primary end points of most randomized con-
trolled trials (RCT’s) in stroke patients focus on physical function, with 
few studies using cognitive assessments. The objective of this scoping 
review is to identify, characterize, and summarize all RCT’s evaluating cog-
nition in adult stroke survivors from 2011-present, with the goal of deter-
mining what cognitive assessments and how frequently are they collected 
as an outcome.
Methods: All randomized controlled clinical trials of human participants 
are considered. All trials including human stroke participants ( ⩽18 years) 
published from 2011-present. The full search strategy, including all the 
identified relevant search terms was carried out on the following data-
bases: Cochrane Central Register of Controlled Trials, Excerpta Medica 
Database (EMBASE), PsycINFO, Medical Literature Analysis and Retrieval 
System Online (MEDLINE).
Results: Across the 9481 articles that were screened, only 682 (7%) 
were RCT’s that had at least one cognitive outcome as an endpoint. As an 



Abstracts 601

(dNLR) in patients with post-stroke dementia (PSD) and without it and 
find the relationship between these markers and PSD.
Methods: 76 patients with acute ischemic stroke (AIS) were enrolled in 
this study and followed up during one month. The severity of stroke was 
assessed by the National Institutes of Health Stroke Scale (NIHSS) within 
24h of admission. Hamilton Depression Scale (HDS) was used to evaluate 
depressive symptoms at a month after stroke. NLR, PLR and dNLR were 
calculated from the blood test at admission.
Results: 26 patients were diagnosed with PSD during one month period. 
Patients with PSD had higher NLR (2.41 vs 2.13, p=0.010), dNLR (1.72 vs 
1.54, p=0.009), PLR (126.75 vs 112.3, p=0.015) compared to patients. The 
score of HDS in the patients with PSD was higher than patients without 
it after 1 month, 9 and 3 (p= 0.001) respectively. Values of dNLR 
(OR=1.833, 95% CI, p <0.05), PLR (OR= 1.828, 95% CI, p =0.05) and 
NLR (OR =1.732, 95% CI, p =0.05) were associated with occurance of 
PSD. The PSD group had a more severe stroke with NIHSS 3 and 2 
(p<0.001), in turn.
Conclusions: Higher levels of dNLR, NLR and PLR were associated with 
an elevated prevalence of PSD and can use as prognostic marker to find 
early occurance of PSD.
Disclosure of interest: No
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PRESENCE OF COGNITIVE IMPAIRMENT AND 
FATIGUE IN TIA PATIENTS AND IN PATIENTS 
WITH LACUNAR STROKE. A PROPOSAL OF 
NEUROPSYCHOLOGYCAL ASSESSMENT 
PROTOCOL

Reyes López1, Soledad Pérez Sánchez*2, Andrés Franco Salinas2, 
Antonio Bocero García2, Joan Montaner2,  
Ana María Najar Moyano2

1Hospital Virgen Macarena, Neurology Unit, Seville, Spain, 2Hospital Virgen 
Macarena, Neurology Unit, Sevilla, Spain

Background and aims: Even though CVD is the second cause of CI 
(cognitive impairment), there are no standardized batteries for its system-
atic assessment. Our objective is to describe the obtained results of a 
new neuropsychological assessment protocol.
Methods: We select patients with TIA or lacunar stroke in the last year, 
exempt from significant disability after the stroke (mRS<3). Assessment 
protocol: MoCA, TMT, SDMT and FDT for cognitive functions; and D-FIS, 
BDI-II and WHOQOL-BREF for measuring fatigue, depressive symptoma-
tology and quality of life.
Results: We complete the study in 39 TIA (average age: 68) and 37 
lacunar stroke patients (average age: 66) out of a total of 102 patients 
(51 per group), illiteracy being the main reason for incomplete realiza-
tion. MoCA detected CI in 59% and 57%, respectively. TIA patients 
with CI scored worse on short-term memory recall and phonemic flu-
ency, and lacunar patients with CI, in short-term memory recall and 
task switching. A greater difficulty in task stwitching (FDT) and cogni-
tive flexibility was found in lacunar patients in comparison to TIA, 
although both obtained a very low score for this domain. In the remain-
ing, scores were below population mean for both groups. TIA patients 
showed higher fatigue level (p=0,0039), according to DFIS. Values for 
mood and quality of life were typical and without differences between 
groups.
Conclusions: This protocol shows more than a half of TIA and lacunar 
patients experience CI, being memory, task switching and cognitive flexi-
bility the most affected domains. TIA patients exhibit a greater level of 
fatigue.
Disclosure of interest: No
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Background and aims: Cognitive impairment (CI) is common in 
patients with cerebro- and cardiovascular disease, including heart failure 
(HF). Characteristics of HF (e.g. ejection fraction [EF]) are known to dif-
fer between sexes. We aimed to investigate whether cognitive perfor-
mance differs between women and men with HF, and secondly whether 
possible differences are modified by HF-characteristics or characteristics 
of vascular brain injury.
Methods: 162 patients (mean age 69.7±10.0, 33% women) with HF 
from the Heart-Brain Study underwent a neuropsychological assessment 
and brain-MRI. Results were standardized into z-scores (using a refer-
ence group) for memory, language, attention/speed, executive function-
ing and global cognition (the average across the four domains). With 
linear models we calculated age and education adjusted women-to-men 
differences (W-M∆) in cognitive performance. Additional adjustments 
were made by adding separate covariates of HF- and vascular brain 
injury-characteristics.
Results: Women performed better on global cognition than men (W-M∆ 
in z-score 0.20, 95%CI 0.03-0.37), predominantly on the memory domain 
(0.40, 0.02-0.78)(Figure). These differences were largely attributable to an 
ischaemic HF-etiology, as they disappeared after adjustment for this. After 
adjustment for non-lacunar infarcts the difference in global cognition 
remained similar but the difference in memory performance disappeared. 
Adjustments for NYHA-class, EF, white matter hyperintensities and 
microbleeds did not change the results.
Conclusions: Women and men with HF differ in cognitive performance, 
these differences are related to an ischaemic HF-etiology and non-lacunar 
infarcts, but not to EF. These differences may result in under-estimation of 
CI in women, when only the memory domain is tested.
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The association between inflammatory 
biomarkers with dementia after acute ischemic 
stroke

Kutlibika Abdurakhmonova*1, Gulnora Rakhimbaeva1

1Tashkent Medical Academy, Neurology, Tashkent, Uzbekistan

Background and aims: The purpose of the study is to compare levels 
of inflammatory biomarkers such as neutrophil-to-lymphocyte (NLR), 
platelet-to-lymphocyte (PLR) and derived neutrophil-to-lymphocyte ratio 
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Follow-up was available in 29 patients. Median (IQR) ΔPWV was 3(-1-5) 
cm/s.WM-Ktrans(r=0.651, p<0.0001) GM-Ktrans (r=0.657, p<0.0001) 
and WB-Ktrans (r=0.530, p=0.003) were associated with ΔPWV, but not 
with Δ24h-SBP, Δ24h-DBP, ΔNT-proBNP or ΔUAE.
Conclusions: The increase on arterial stiffness over the years might con-
tribute to increased BBB permeability.
Disclosure of interest: No
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BLOOD-BRAIN BARRIER LEAKAGE IN 
CEREBRAL AMYLOID ANGIOPATHY – study 
design and preliminary analysis
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Manon Schipper2, Maaike van der Plas1, Kanishk Kaushik1, 
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Background and aims: Pre-clinical studies suggest that blood-brain 
barrier (BBB) leakage may play a role in the pathophysiology of vessel 
rupture in CAA. Here, we apply 3 Tesla MRI to determine whether BBB 
leakage is increased in CAA patients compared to controls, and whether 
BBB leakage is associated with hemorrhagic brain injury in CAA.
Methods: Thus far, six patients with probable CAA without prior ICH 
and eight age-matched controls were prospectively included. Parenchymal 
BBB leakage rate (Ki) was assessed in the cortex and white matter with 
dynamic contrast-enhanced (DCE)-MRI and quantified with pharmacoki-
netic modeling. The number of foci of leptomeningeal enhancement was 
assessed visually on post-contrast heavily T2-weighted FLAIR images.
Results: We found lower Ki values in the cortex (7.0*10-6 min-1 vs 10*10-6 
min-1;Mann-Whitney U P=0.02) and white matter (3.6*10-6 min-1 vs 
7.1*10-6 min-1;Mann-Whitney U P=0.04) in CAA patients compared with 
controls. The presence and number of foci of leptomeningeal enhance-
ment were higher in CAA patients (83%, median 2 foci) compared to 
controls (50%, median 1 focus). Within CAA, we found an association 
between cSS and number of foci of leptomeningeal enhancement 
(Spearman’s ρ=0.89, p=0.02), but not between cortical BBB leakage and 
number of cortical CMBs (Spearman’s ρ=0.37, p=0.47).
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INCREASE ON ARTERIAL STIFFNESS 
ASSOCIATES WITH BLOOD BRAIN 
PERMEABILITY IN PATIENTS WITH A 
PREVIOUS LACUNAR INFARCT
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Background and aims: Cerebral small vessel disease is associated with 
increased blood-brain barrier (BBB) permeability. We studied the associa-
tion between BBB permeability, blood pressure and arterial stiffness.
Methods: We evaluated 38 patients with Dynamic Contrast-Enhanced 
MRI(DCE-MRI) acquired with a 3T MRI. BBB permeability was evaluated 
for gray matter(GM), white matter(WM) and whole brain(WB) with the 
parameter Ktrans. Patients were selected after a recent lacunar infarct 
without cardiac or arterial sources of emboli. Brain MRI, 24h-SBP, 24h-
DBP, pulse wave velocity (PWV), NT-proBNP and urinary albumin 
excrection(UAE) were obtained within 30 days after stroke and after 2 
years of follow-up. 24h-SBP, 24h-DBP and PWV were measured with a 
cuff-based device. Follow-up MRI was assessed for the presence of either 
new lacunes or microbleeds.
Results: Median (IQR) age was 69(57-73) years and 31(81.6%) of the 
patients were men. DCE-MRI was acquired, median (IQR), 23(18-37) 
months after stroke. There were no differences on WB-Ktrans, 
GM-Ktrans or WM-Ktrans between patients with(n=9) or without(n=29) 
new lacunes or microbleeds on follow-up MRI. WB-Ktrans, GM-ktrans 
and WB-Ktrans were not correlated with age, 24h-SBP, 24h-DBP, PWV, 
NT-proBNP or UEF at inclusion or follow-up.
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Results: Baseline mean age=65.85, SD=11.13, 66% male. Between base-
line and 1-year post-stroke, TUG time lengthened with older age (stand-
ardized B[95%CI]: 0.145 [0.022;0.268]), increasing NIHSS (0.117, 
[0.053;0.180]), expanding WMH volume (0.223 [0.097; 0.350]), and inci-
dent infarct (0.343 [0.038; 0.648]). Dominant hand 9HPT lengthened with 
increasing NIHSS (0.291 [0.187; 0.394]). Non-dominant hand 9HPT 
lengthened with increasing NIHSS (0.252 [0.166; 0.339]), right hemi-
sphere lesion (0.277 [0.049; 0.504]), decreasing MoCA (-0.145 [-0.240; 
-0.050]), incident infarct (0.339 [0.062; 0.617]) and trend for expanding 
WMH volume (0.114 [-0.004; 0.233]).
Conclusions: Mobility, and probably non-dominant hand dexterity, at 1 
year after stroke deteriorate with worsening WMH, independently of 
stroke.

Conclusions: Our preliminary results suggest that parenchymal gadolin-
ium extravasation is lower in CAA patients compared with controls. In 
contrast, focal spots of leptomeningeal enhancement were more prevalent 
in CAA and associated with the severity of cSS. Inclusion is still ongoing 
(target:25 CAA patients and 20 controls) to further detail our findings.
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Impact of white matter hyperintensity changes on 
mobility and dexterity one year after mild stroke 
in people with small vessel disease
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Chengdu, China, 3Department of Medicine, University of Hong Kong, Hong 
Kong, Hong Kong, 4Department of Neurology, Shanghai General Hospital, 
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Background and aims: White matter hyperintensities (WMH) worsen 
post-stroke functional outcomes. However, effect sizes vary and little is 
known about how longitudinal WMH changes relate to long-term out-
comes. We assessed if WMH changes account for changes in mobility and 
dexterity over 1-year after mild ischemic stroke.
Methods: We assessed vascular risk factors (VRF), brain MRI, cognition 
(MoCA), mobility (Timed Up and Go; TUG) and dexterity (9Hole Peg 
Test; 9HPT) at baseline (⩽3 months post-stroke; N=229) and 1-year 
(N=203) prospectively. We assessed changes over time using linear 
mixed models with random intercepts. Predictors for TUG changes 
were stroke severity (NIHSS), combined VRFs, WMH volume (%intrac-
ranial volume) and occurrence of incident infarct; for 9HPT changes 
(dominant and non-dominant hand), we added index lesion side of brain 
and MoCA score.

Fig 1. Change in TUG, 9HPT dominant hand and non-dominant hand 
per WMH volume change quintile.
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neurological and neuropsychiatric manifestations. Different variants in the 
PDGFB gene have been shown to present with PFBC and white matter 
hyperintensities (WMH), suggesting a manifest cerebrovascular process. 
Here we report two truncating variants in the PDGFB gene causing symp-
tomatic PFBC and cerebrovascular disease with stroke episodes. Our aim 
is to study the possible correlation between PFBC and stroke, and to 
evaluate whether this condition is systemic or limited to the cerebral 
vessels.
Methods: Two Swedish families with novel truncating PDGFB variants, 
p.Gln140* and p.Arg191*, are described clinically and radiologically. 
Subcutaneous capillary vessels in affected and unaffected family members 
were examined in light and electron microscopy.
Results: All mutation carriers in our study showed WMH and bilateral 
brain calcifications. The clinical presentation differed, with movement dis-
order symptoms dominating in family A versus psychiatric symptoms in 
family B. Intracerebral hemorrhages, transitory ischemic attacks (TIA) and 
asymptomatic ischemic lesions were identified in both families. No classi-
cal vascular risk factors were detected. Skin microvasculature was normal 
in both affected and unaffected individuals.
Conclusions: Patients with these truncating variants in PDGFB causing 
PFBC, have small vessel disease in the brain but not the skin. The correla-
tion between PFBC and stroke/TIA in our patients with no other classical 
vascular risk factors suggests that PFBC is associated with cerebral small 
vessel disease.
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BASELINE MICROSTRUCTURAL INTEGRITY 
ON DIFFUSION TENSOR IMAGING PREDICTS 
WHITE MATTER HYPERINTENSITY 'CAP' 
AND 'TRACK' FORMATION ADJACENT TO 
SYMPTOMATIC LACUNAR INFARCT
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Chengdu, China, 3Centre for Rural Health, University of Aberdeen, Inverness, 
United Kingdom, 4Department of Neurology, Antwerp University Hospital and 
Research Group on Translational NeuroSciences, Faculty of Medicine and 
Health Sciences, University of Antwerp, Antwerp, Belgium

Background and aims: Half of symptomatic lacunar infarcts develops 
secondary white matter hyperintensities (WMH) in the adjacent superior 
or inferior white matter ('cap' or 'track' respectively) and are associated 
with long-term dependency. However, WMH 'cap/track' pathophysiology 
remains unknown. We aimed to assess the relationship between baseline 
microstructural integrity of normal-appearing white matter (NAWM) and 
WMH 'cap/track' formation at one year after lacunar stroke.
Methods: We prospectively enrolled patients with a recent symptomatic 
lacunar infarct who underwent MRI at baseline and 1-year post-stroke. 
We measured baseline NAWM microstructural integrity as diffusion ten-
sor imaging fractional anisotropy (FA) and mean diffusivity (MD). We 
identified WMH 'cap/track' present at 1-year on FLAIR, classified as none; 
'cap' alone; 'track' alone; both 'cap' and 'track'. We performed multinomi-
nal logistic regression to assess the association between baseline NAWM 
FA/MD and 1-year WMH 'cap/track' presence, adjusted for demographics, 
vascular risk factors, infarct size and location.
Results: We included 173 patients (mean age 64). Eighty-five (49%) 
patients developed any WMH 'cap/track' (17 'cap' alone, 33 'track' alone, 
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THROMBOLYSIS IN LACUNAR STROKE: 
COMPARISON OF EARLY NEUROLOGICAL 
IMPROVEMENT AND FUNCTIONAL 
OUTCOME WITH CARDIOEMBOLIC STROKE 
WITHOUT LARGE-VESSEL OCCLUSION
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Background and aims: Thrombolysis is effective in the treatment of 
lacunar stroke (LAC). However, most studies compared the outcome of 
LAC to a heterogenous control group. We aimed to compare early neu-
rological improvement (ENI) and late functional outcome following 
thrombolysis for LAC, with a homogenous control group of cardioem-
bolic stroke (CE) without large-vessel occlusion (LVO).
Methods: Patient data were obtained from the national multicentre ’Stay 
Alive’ Acute Stroke Registry. At each centre, vascular neurologists deter-
mined the TOAST classification. ENI was defined as a minimum 4-point 
decrease in the NIHSS score between admission and discharge or a com-
plete resolution of symptoms. For late functional outcome, we analysed 
the dichotomised 30- and 90-day mRS scores (good outcome was 
mRS⩽2).
Results: 151 LAC and 173 CE thrombolysed patients were analysed. The 
percentage of ENI did not differ significantly (LAC 39.86% vs CE 46.95%, 
p=0.245). Multivariable analysis showed that the odds of ENI in LAC, but 
not in CE, were increased with pre-stroke antiplatelet treatment (aOR 
2.332, 95%CI 1.097-4.958, p=0.028), and reduced in the presence of pre-
stroke hypertension (aOR 0.239, 95%CI 0.072-0.794, p=0.019). LAC 
patients had significantly higher odds of achieving good functional out-
come at 90 days (aOR 2.493, 95%CI 1.069-5.814, p=0.034) and also 
showed a trend at 30 days (p=0.06).
Conclusions: Pre-stroke antiplatelet treatment improved, but pre-exist-
ing hypertension worsened the chances of ENI after thrombolysis in LAC. 
This may have implications for primary prevention. LAC patients had bet-
ter functional outcome at 90 days after thrombolysis than CE patients 
without LVO.
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Background and aims: Primary familial brain calcification (PFBC) is a 
neurodegenerative disease presenting with bilateral calcification in the 
brain, more specifically in the basal ganglia and cerebellum, leading to 
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Background and aims: The spectrum of NOTCH3-associated small ves-
sel disease (NOTCH3-SVD) ranges from CADASIL with mid-adult onset 
ischemic strokes to a much milder and later-onset small vessel disease. 
Currently, there is no single disease severity scale integrating cardinal neu-
roimaging and clinical features, precluding a uniform classification of dis-
ease severity across all disease stages. Here, we propose a 6-point scale 
(N3SVD-scale), capturing the full range of NOTCH3-SVD disease.
Methods: We designed a 6-point scale by integrating clinically relevant 
measures that are readily available in clinical practice to ensure easy use 
and applicability in both the clinical and research or trial setting. We 
tested the validity of the N3SVD-scale in four independent CADASIL 
cohorts (total n= 329 patients) and in a cohort of NOTCH3-positive indi-
viduals in UK-Biobank who also had an MRI available (n= 101).
Results: The N3SVD-scale was significantly associated with relevant dis-
ease outcome measures not included in the scale itself (global cognition, 
processing speed, brain volume, brain microstructural integrity, and blood 
levels of Neurofilament Light-chain) and outperformed conventional 
scales often used in CADASIL studies, such as modified Rankin scale 
(mRS), especially for the pre-manifest disease stages.
Conclusions: The N3SVD-scale is associated with NOTCH3-SVD and 
CADASIL disease severity and gave an unprecedented insight into differ-
ences in disease severity distribution between CADASIL cohorts and 
between CADASIL cohorts and NOTCH3-positive individuals in 
UK-Biobank. The N3SVD-scale is a simple tool to uniformly describe, 
compare, select or stratify NOTCH3 positive individuals and CADASIL 
patients in the clinic, clinical studies and trials.

35 both). Baseline NAWM-MD (but not FA) differed by 'cap/track' cate-
gory (median 0.76 [0.74-0.78] for none, 0.77 [0.75-0.79] for 'cap' or 
'track' alone, 0.78 [0.76-0.80] for both, p=0.030). Higher NAWM-MD was 
associated with the formation of both 'cap' and 'track' (OR=1.95, 95%CI 
1.15-3.31, p=0.013).
Conclusions: Elevated baseline NAWM-MD increases the risk of WMH 
'cap/track' formation adjacent to index lacunar infarcts at one year. Poor 
NAWM microstructural integrity may predispose to secondary white 
matter damage and hence worse clinical outcome after lacunar stroke.
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Figure. NOTCH3-associated SVD-scale (N3SVD-scale).
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PREVALENCE OF CEREBRAL MICROBLEEDS 
IN DIFFERENT VASCULAR RISK COHORTS: 
OBSERVATIONS FROM THE BERLIN 
LONG-TERM OBSERVATIONAL STUDY OF 
VASCULAR EVENTS (BELOVE)

Tim Bastian Brämswig*1, Kersten Villringer2, Christoph Riegler1, 
Michael Ahmadi3, David Leistner4, Knut Mai5, Joachim Spranger5, 
Ulf Landmesser6, Joachim Weber3, Matthias Endres1,  
Christian Nolte1

1Charité – Universitätsmedizin Berlin, Department of Neurology, Berlin, 
Germany, 2Charité – Universitätsmedizin Berlin, Center for Stroke Research 
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of Health, Berlin, Germany, 4Frankfurt University Hospital, Department of 
Cardiology, Frankfurt am Main, Germany, 5Charité – Universitätsmedizin 
Berlin, Department of Endocrinology and Metabolic Diseases, Berlin, Germany, 
6Charité – Universitätsmedizin Berlin, Department of Cardiology, Berlin, 
Germany

Background and aims: Cerebral microbleeds (CMBs) are a common 
incidental finding on blood-sensitive MRI sequences of the brain. In stroke 
patients, pre-existing CMBs are associated with an increased risk of 
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NEUROVASCULAR COUPLING IN CEREBRAL 
SMALL VESSEL DISEASE: A SYSTEMATIC 
REVIEW

SHENG YANG*1, Alastair Webb2

1Wolfson Centre for Prevention Of Stroke and Dementia, Nuffield Department 
of Clinical Neurosciences, Oxford, United Kingdom, 2Wolfson Centre for 
Prevention Of Stroke and Dementia, Nuffield Department of Clinical 
Neurosciences, University of Oxford, John Radcliffe Hospital, Oxford, United 
Kingdom

Background and aims: The detailed pathogenesis of cerebral small ves-
sel disease (cSVD) remains unclear however white matter hyperintensi-
ties (WMH) are associated with endothelial cerebrovascular dysfunction. 
Neurovascular coupling (NVC) measures endothelium-mediated vasodila-
tation to neuronal activity and may provide a novel index of cSVD-related 
cerebrovascular dysfunction.
Methods: EMBASE and PubMed were searched for studies examining 
the link between STRIVE-defined markers of cSVD and NVC to visual, 
motor, or cognitive stimuli during MRI, TCD, PET, or NIRS, from incep-
tion to November 2022.
Results: Of 29 included studies (19 case-controls, 10 cohorts), 14 
reported reduced NVC with increasing cSVD, 15 reported no consistent 
effect and 4 reported increased NVC. WMH were the commonest 
marker, with reduced NVC with more severe WMH in 18 of 28 studies. 
Associations between NVC and other cSVD markers were less frequently 
reported. NVC was reduced in 5 of 10 studies with microbleeds, 3 / 5 
with lacunar stroke but no associations were reported with PVS. More 
severe cerebral amyloid angiopathy (CAA), the commonest reported 
phenotype, was associated with reduced NVC in 6 / 7 studies. All 4 stud-
ies in monogenic CADASIL reported reduced NVC with increased sever-
ity of cSVD.
Conclusions: Although most studies were of limited quality, NVC was 
consistently reduced with increasing WMH in the majority of studies, 
with consistent associations in limited studies of CADASIL and CAA. 
NVC may be a useful marker of endothelial dysfunction in future studies 
of cSVD, but its utility as a marker of secondary damage versus a causal 
factor requires further investigation.
Disclosure of interest: No
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CEREBRAL SMALL VESSEL DISEASE BURDEN 
AS A PREDICTOR OF LONGITUDINAL 
COGNITION IN PATIENTS WITH TRANSIENT 
ISCHEMIC ATTACK

Britney Denroche*1,1, Dorothy Chacinski1,2, Meng Wang3, 
Aravind Ganesh1,4,5, Philip Barber1,4,5

1University of Calgary, Department of Clinical Neurosciences, Calgary, 
Canada, 2University of Calgary, Department of Psychology, Calgary, Canada, 
3University of Calgary, Department of Community Health Sciences, Calgary, 
Canada, 4University of Calgary, Calgary Stroke Program, Cumming School of 
Medicine, Calgary, Canada, 5University of Calgary, Hotchkiss Brain Institute, 
Calgary, Canada

Background and aims: Small vessel disease (SVD) is associated with 
stroke and cognitive decline. In this study, we aimed to investigate how 
SVD is longitudinally related to cognitive performance in transient 
ischemic attack (TIA) patients compared to controls.
Methods: We rated SVD at baseline on MRI in TIA patients (n=197) and 
controls (n=113) for microbleeds (CMB), lacunes, white matter hyperin-
tensities (WMH), and perivascular spaces (EPVS). Neuropsychological 

subsequent cerebral ischemic and haemorrhagic events. To date, data on 
prevalence and clinical significance of CMBs in patients with other vascu-
lar diseases is scarce.
Methods: We assessed the prevalence of CMBs in patients with (1) an 
acute ischemic stroke, (2) in patients with an acute myocardial infarction, 
and (3) in patients with a high risk for cardiovascular diseases (in particu-
lar: patients with type 2 diabetes mellitus) from the Berlin Long-Term 
Observational Study of Vascular Events (BeLOVE, recruitment period 
09/2017 - 12/2020). MRI examinations were performed 103 days (median, 
IQR: 87 – 118 days) after study inclusion. The CMBs were detected on 
T2*-weighted MRI and evaluated by two independent raters.
Results: A total of 513 patients were included in this analysis. CMBs 
were present in 88 out of 280 patients with an ischemic stroke (32%), in 
23/121 patients with myocardial infarction (20%) and in 28/112 patients 
with type 2 diabetes mellitus (25%). CMBs were located strictly lobar in 
49% of patients with an ischemic stroke and in 57% of both patients with 
myocardial infarction and type 2 diabetes mellitus.
Conclusions: CMBs are a disease-overarching finding. We are currently 
assessing whether established risk factors for CMBs in stroke (e.g. ageing, 
hypertension and white matter hyperintensities) also apply to other vas-
cular risk cohorts.
Disclosure of interest: No
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Relationship of arterial stiffness and baseline 
cerebral small vessel disease score, with the 
occurrence of new lesions after 2 years of follow-
up, independently of BP control

Luis Mena Romo*1, Juan José Mengual Chirife1,  
Sonia Maria García Sánchez1, Carla Avellaneda1, Mercè Lleixa1, 
Pere Blanch2, Pere Castellanos3, Montserrat Martin4,  
Pedro Armario3, Manuel Gomez-Choco1

1HOSPITAL UNIVERSITARIO SANT JOAN DESPÍ MOISÈS BROGGI, 
NEUROLOGY, BARCELONA, Spain, 2HOSPITAL UNIVERSITARIO SANT JOAN 
DESPÍ MOISÈS BROGGI, CARDIOLOGY, BARCELONA, Spain, 3Hospital de 
Sant Joan Despí Moisès Broggi, INTERNAL MEDICINE, Sant Joan Despí, 
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Background and aims: Hypertension is a prominent determinant of 
cerebral small vessel disease (cSVD). The aim of this study was to assess 
in subjects with a recent lacunar stroke, the factors associated with the 
occurrence of new lesions of cSVD after 2 years of follow-up.
Methods: Patients with a recent small subcortical infarct were consecu-
tively included in this prospective study. Clinical blood pressure (BP) was 
measured after 5 min of rest in a sitting position using a validated semiau-
tomatic device. Three measurements of BP were averaged to determine 
values of clinical BP at baseline and at 3, 6, 12 and 24 months of follow-up. 
24h-Ambulatory blood pressure monitoring was performed after hospital 
discharge within 30 days after stroke onset and after 2-years follow-up. 
Brain MRI was performed at admission and at 2-years follow-up.
Results: A total of 103 patients, aged 67.04 years, were included. Follow-up 
MRI was acquired in 92 patients. Backwards stepwise logistic regression 
analysis showed that 24h-PWV (OR 1.44 CI 95% 1.01-2,06 p=0.044) and 
cSVD score (OR 2.3 CI 95% 1.41-3.77, p=0.001) were associated with the 
presence of new lesions. Significance for 24h-PWV was lost after introduc-
ing age in de model, and only cSVD score remained significant (OR 2.33 
CI95% 1.34-3.98, p=0.002). The presence of new lesions was not signifi-
cantly different between patients with or without BP control.
Conclusions: In subjects with a lacunar stroke, 24h-PWV and cSVD 
score were associated significantly with the presence of new lesions after 
2 year of follow-up, independently of BP control
Disclosure of interest: No
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and only 25-30% follow-up cognition, function or recurrent stroke in 
patients with SVD in non-SVD dedicated stroke services.
Conclusions: Most hospitals did not have SVD-specific clinical services 
and consider this a major unmet clinical need. Although cognition is major 
patient concern, assessment is varied. Standardised assessment and man-
agement would improve services, and potentially outcomes, for patients 
and healthcare systems.
Disclosure of interest: No
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Assessment of cognitive creativity in patients with 
cerebrovascular disease

Vorokhta Yuriy*1, Tetiana Muratova2, Marina Vikarenko3

1Armed Forces of Ukraine, A1620, Odesa, Ukraine, 2Odesa National Medical 
University, Neurology & Neurosurgery Department, Odesa, Ukraine, 3Expert 
Health Center, Neurology, Odesa, Ukraine

Background and aims: Creativity is the ability of a person to deviate 
from standard ideas, rules and patterns. Cognitive creativity is considered 
today as one of the most important criteria for functional recovery in 
organic lesions of the central nervous system.
The aim of the study was to evaluate cognitive creativity in patients with 
cerebrovascular disease.
Methods: The study was carried out during 2020-2022 in a rehabilitation 
center. 52 patients with cerebrovascular disease (group I) were examined. 
The mean age of the patients was 62.5±2.2 years. As a control, 30 per-
sons of the same age without signs of CVD were examined (Group II). 
Creativity function was assessed using the Torrance Test of Creative 
Thinking. Overall cognitive function was assessed using the MMSE. 
Statistical processing was performed using Statistica 14.0 software.
Results: It was found that in patients with CVD, fluency subscales signifi-
cantly decreased. Flexibility, Originality and Elaboration. The total score 
was 78.5±2.4 points in group I, and 93.3±3.7 points in group II (p<0.05). 
When assessed by MMSE, there were no significant differences between 
the groups (24.7±0.6 vs 24.0±0.9 scores, p>0.05)
Conclusions: Patients with CVD have a pronounced decrease in cogni-
tive creativity
Disclosure of interest: No
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Prevalence of clinical characteristics, 
neuroimaging findings and outcomes in patients 
with CAA: a prospective five-year study
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1“Attikon” University Hospital, School of Medicine, National and Kapodistrian 
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Neurology, Athens, Greece

Background and aims: There are scarce data regarding clinical and 
neuroimaging manifestations of Cerebral Amyloid Angiopathy (CAA) in 
Greece. We sought to assess the prevalence of demographics, clinical and 
radiological findings as well as outcomes among patients with CAA, dur-
ing a prospective 5-year study.
Methods: A total of 65 patients fulfilling the Boston Criteria v1.5 for 
probable/possible diagnosis of CAA were enrolled into a prospective 

testing was administered across 5 years using the following assessments: 
BVMT, RAVLT, TMTA, TMTB, and WAIS-R.
Results: At baseline, TIAs were more likely to have a total SVD score⩾2 
than controls, p<.001. Mixed models demonstrate that those with 
SVD⩾2 or basal ganglia EPVS>20 performed slower on both TMTA and 
TMTB across all timepoints. Those with periventricular WMH⩾2 per-
formed slower on TMTB, as did those with deep WMH⩾2 or centrum 
semiovale EPVS>20. Those with centrum semiovale EPVS>20 also per-
formed worse on WAIS-R. Lacunes⩾3 performed slower on TMTA. 
When stratifying results by group, associations were generally found in 
TIA, not controls.
Conclusions: Findings demonstrate that SVD is associated with poorer 
cognitive performance longitudinally, and is more pronounced in TIA 
compared to control.
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1648

INTERNATIONAL SURVEY REVEALS 
LACK OF SPECIALISED CEREBRAL 
SMALL VESSEL DISEASE SPECIFIC 
CLINICS AND SIGNIFICANT INTER AND 
INTRACONTINENTAL VARIATION IN 
PRACTICE

Carmen Arteaga Reyes*1, Fergus Doubal1, Joanna Wardlaw1

1Centre for Clinical Brain Sciences and the UK Dementia Research Institute, 
University of Edinburgh, Edinburgh, United Kingdom

Background and aims: Cerebral small vessel disease (SVD) causes 
ischaemic stroke, intracerebral haemorrhage and vascular dementia; its 
clinical impact and potential need for specific assessment and treatment 
are now emerging. We aimed to identify any current SVD-specific ser-
vices, assess general patterns of practice, and patient-reported concerns.
Methods: We sent a quantitative online survey to healthcare centres 
potentially treating patients with SVD. All answers were anonymised 
(with an option to sign). We used descriptive statistics to compare the 
clinical work-up for SVD patients between SVD-dedicated and non-SVD-
dedicated services.
Results: From 210 invitations, we received 104 responses (rate=50%); 
89 responses from 29 countries contained analysable data. Eleven centres 
(12%) reported having SVD-specific services, seeing a median of 150 [IQR 
275.8] patients/year. Of 78 centres without an SVD-specific service, 60 
(77%) believe there is a local unmet clinical need, and 88% thought an 
SVD-service would be useful. 80% of clinicians reported cognitive decline 
as the main concern of patients, and although 67% felt cognition should 
be assessed in SVD patients, there was significant variation in assessment 
(18 different cognitive tests mentioned), 25% did not assess cognition, 

Table 1. 

Score TMTA TMTB WAIS-R

Difference 
(in 
seconds)

95% CI Difference 
(in seconds)

95% CI Difference 
(score)

95% CI

Periventricular 
WMH⩾2

20.3 8.4-32.2  

Basal ganglia 
EPVS>20

10.1 4.7-15.5 21.2 3.4-39.1  

Centrum 
semiovale 
EPVS>20

27.2 10.6-43.8 -18.6 -35.0–(-2.2)

Lacunes⩾3 4.0 0.1-7.9  
SVD Total⩾2 3.7 0.4-7.0 13.9 2.9-24.9  
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- Lariboisière Hospital, Translational Neurovascular Centre, FHU NeuroVasc, 
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Background and aims: The risk of recurrent ischemic stroke after an 
acute ischemic stroke presumably related to cerebral small vessel disease 
(IS-cSVD) is approximately 2%/year. We sought to assess more globally 
the increase in clinico-radiological ischemic burden within 6 months of 
IS-cSVD.
Methods: DHU-LAC is an ongoing French cohort study aimed at delin-
eating the clinico-radiological evolution of 500 patients with IS-cSVD. 
Patients without dementia or disability within 15 days of IS-cSVD (con-
firmed by MRI) and willing to participate are recruited in one of the 3 
participating centers. Secondary prevention follows current international 
guidelines. Patients are systematically reassessed at 6 months, clinically 
and with brain MRI including 3DT1 and 3DFLAIR (FU-MRI), read accord-
ing to STRIVE criteria. We identified patients with an increased ischemic 
burden (recurrent ischemic stroke before reevaluation, or presence on 
FU-MRI of an incident lesion on diffusion or a new lacune).
Results: The first data from 111 patients already reevaluated after 
7.4±2.5 months were analyzed. Patients were 63±13 years old (28% 
female). Sixteen (14%) had an increased ischemic burden at 6 months (3 
had a recurrent ischemic stroke; on FU-MRI, 2 had an incident lesion on 
diffusion and 12 had at least 1 new lacune - 1 had both a recurrent stroke 
and a new lacune in 2 distinct territories).
Conclusions: One in six patients with IS-cSVD has evidence of early 
clinico-radiological progression 6 months after the index stroke. Whether 
increased ischemic burden is a better target than stroke for future thera-
peutic trials will require further study.
Disclosure of interest: No
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AURORA: DUTCH-TYPE HEREDITARY 
CEREBRAL AMYLOID ANGIOPATHY 
NATURAL HISTORY STUDY
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Background and aims: Dutch-type hereditary cerebral amyloid angi-
opathy (D-CAA) is an autosomal dominant form of cerebral amyloid angi-
opathy (CAA) caused by a mutation in the amyloid-beta (Aβ) precursor 
protein gene. Because of pathological and biochemical similarities, D-CAA 
is considered to be a monogenic model for sporadic CAA (sCAA). 
Though the disease course varies widely, disease onset is approximately 
20 years earlier in D-CAA than in sCAA patients. This wide variation in 
phenotype suggests that additional systemic factors may interact with 
amyloid in triggering intracerebral hemorrhage (ICH). The aim of this 
prospective follow-up study is to investigate the (pre)symptomatic dis-
ease course and to assess clinical risk factors and biomarkers of disease 
progression.
Methods: In all patients, 3T-MRI and 7T-MRI at baseline and follow-up 
(alternating years) will be performed over a period of 6 years. The stand-
ardized annual study protocol consists of an interview (general health and 
vascular risk factors), neurological examination, cognitive screening and 
blood withdrawal. Participants will be asked for a lumbar puncture each 

cohort study and followed for a 12-month period. Magnetic Resonance 
Imaging was used to assess specific neuroimaging markers. Multiple logis-
tic regression analysis was performed to identify predictors of clinical 
phenotypes and recurrent intracerebral hemorrhage (ICH).
Results: Focal neurological deficits (75%), cognitive decline (57%) and 
transient focal neurological episodes (TFNEs; 23%) were the most com-
mon clinical manifestations. Hemorrhagic lesions, including lobar cerebral 
microbleeds (CMBs; 92%), cortical superficial siderosis (cSS; 47%) and 
lobar hemorrhage (41%), as well as non-hemorrhagic markers including 
multispot white-matter-hyperintensities (54%) and enlarged perivascular 
spaces in centrum semiovale (51%) were the most prevalent neuroimag-
ing findings. In multivariable analyses adjusting for potential confounders, 
cSS was independently associated with the likelihood of TFNEs at presen-
tation (OR:4.504, 95%CI: 1.258-19.088) while multiple (>10) lobar CMBs 
were independently related to cognitive decline at presentation 
(OR:5.418, 95%CI:1.316-28.497). cSS emerged as the sole independent 
predictor for ICH recurrence (OR:4.846, 95%CI:1.381-20.314).
Conclusions: cSS was independently associated with TFNEs at presenta-
tion and ICH recurrence, while higher burden of lobar CMBs with 

Figure. Neuroimaging findings in CAA.

cognitive decline. These findings highlight the prognostic value of neuro-
imaging markers, which may influence clinical decision-making.
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vessel disease
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Background and aims: The disease course of sporadic Cerebral 
Amyloid Angiopathy (sCAA) varies widely. Some patients have only one 
intracerebral hemorrhage (ICH) whereas other experience multiple ICH. 
The disease course can be characterized by rapid cognitive decline, fre-
quent headaches or seizures whereas in others sCAA has a relatively mild 
symptomatology. Except for APOE genotype and hypertension, it is 
unknown which factors affect the disease course. The aim of this pro-
spective follow-up study is to investigate the (pre)symptomatic disease 
course and to assess clinical risk factors and biomarkers of disease 
progression.
Methods: In all patients, 3T-MRI and 7T-MRI at baseline and follow-up 
(alternating years) will be performed over a period of 6 years. The stand-
ardized annual study protocol consists of an interview (general health and 
vascular risk factors), neurological examination, cognitive screening and 
blood withdrawal. Participants will be asked for a lumbar puncture each 
study visit. Blood and cerebrospinal fluid (CSF) will be stored for future 
biomarker analysis. Electroencephalography and home blood pressure 
monitoring will be performed once during follow-up.
Results: Main study parameters: CAA markers on 3T-MRI and 7T-MRI, 
changes in CSF and plasma, ICH recurrence rate and clinical outcome. We 
will investigate disease progression in study participants and compare 
with a population of (pre)symptomatic Dutch-type hereditary CAA 
(D-CAA) carriers (AURORA study, analogous protocol).
Conclusions: Current status: FOCAS started in May 2018, until now 67 
patients have been included.
Disclosure of interest: No
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Psychological impact of strict COVID-19 
containment in CADASIL patients
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Abbas Taleb1, Gastellier Nathalie1, Marie Helene De Sanctis1, 
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Background and aims: The most restrictive measures of containment 
at the beginning of the COVID pandemic were responsible for psychologi-
cal distress and alteration of quality of life in the general population. We 
aimed to determine the potential health impact of such an event in a 
sample of patients from a large cohort study of CADASIL.
Methods: Medical and psychological data were collected through per-
sonal interviews both by a psychologist and a physician just at the end of 
the strict containment. Both cognitive, clinical and psychological informa-
tion were collected. The frequency of depression and of negative subjec-
tive experience of the containment were analysed. Also, the predictors of 
significant post-traumatic stress manifestations defined as an Impact 
Event Scale Revised version (IESR) score ⩾ 24 were identified using mul-
tivariable logistic analysis.
Results: At the end of containment, only 9% of CADASIL patients were 
depressed. Only 11 reported a high degree of negative subjective experi-
ence of the containment. Thirteen out 135 patients had an IESR score ⩾ 
24. Both living alone outside a couple (OR: 7.86 (1.87-38.32), unemploy-
ment (OR: 4.73 (1.17-18.70)) and the presence of > 2 children at home 
(OR: 6.34 (1.35-38.34) were found independently associated with the 

study visit. Blood and cerebrospinal fluid (CSF) will be stored for future 
biomarker analysis. Electroencephalography and home blood pressure 
monitoring will be performed once during follow-up.
Results: Main study parameters: CAA markers on 3T-MRI and 7T-MRI, 
changes in CSF and plasma, ICH recurrence rate and clinical outcome. We 
will investigate disease progression in 150 (pre)symptomatic mutation 
carriers and compare D-CAA patients with the sCAA population 
(FOCAS study, analogous protocol).
Conclusions: Current status: AURORA started in May 2018, until now 
113 patients have been included.
Disclosure of interest: No
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Background and aims: One in six patients with ischemic stroke pre-
sumably related to cerebral small vessel disease (IS-cSVD) has an early 
increase in ischemic burden (abstract 2251). We sought to identify cor-
responding risk factors.
Methods: DHU-LAC is an ongoing French cohort study aimed at delin-
eating the clinic-radiological evolution of 500 patients with IS-cSVD. 
Patients without dementia or disability within 15 days of IS-cSVD (con-
firmed by MRI) and willing to participate are recruited in one of the 3 
participating centers. Secondary prevention follows current international 
guidelines. Patients are systematically reassessed at 6 months, clinically 
and with brain MRI including 3DT1 and 3DFLAIR (FU-MRI), read accord-
ing to STRIVE criteria. We compared, using appropriate methods, vascu-
lar risk factors and imaging markers between patients with increased 
ischemic burden (recurrent ischemic stroke before reevaluation, or pres-
ence on FU-MRI of incident lesion on diffusion or lacunes) and those 
without.
Results: Sixteen of the 111 patients evaluated after 7.4±2.5 months had 
an increased ischemic burden. They were not older (66±14 vs 63±13 
years, p=.9) but more frequently hypertensive (94% vs 59%, p=0.007), 
diabetic (44% vs 17%, p=0.02), and with a Fazekas score⩾2 (75% vs 42%, 
p=0.02). They had a higher number of microbleeds (3.5[0-8] vs 0[0-1], 
p<0.001) and lacunes (4[2-7] vs 0[0-2], p<0.001). All factors remained 
significant in multivariable analyses.
Conclusions: The risk of early increase in ischemic burden is higher in 
patients with cardiovascular risk factors and severe radiological cSVD. It 
remains unclear whether therapeutic approaches to reduce ischemic bur-
den and recurrent stroke differ.
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Background and aims: MicroRNAs (miRNAs) can behave as potential 
biomarkers for stroke diagnosis. They have a significant role in the patho-
physiology of ischemic stroke (IS), and their dysregulation can depict dis-
ease risk in individuals
Methods: A comprehensive literature search was performed in various 
electronic databases, including PubMed, Embase, Cochrane Library, 
CINAHL, and Google Scholar up to 10th January 2023. Pooled Odds 
Ratios (ORs) with 95% Confidence Intervals (CIs) helped determine the 
association. Sensitivity analysis and meta-regression were performed to 
detect the heterogeneity between studies, and Begg’s funnel plot assessed 
any publication biases.
Results: We identified 25 case-control studies with 10536 IS patients 
and 13631 control subjects, involving 21 Asian and 4 Caucasian popula-
tion studies. Our findings indicated a significant association between the 
polymorphisms of miR-146a, miR-149, miR-196a2, miR-499, and miR-126 
in the recessive model and the risk of IS. Only miR-499 and miR-126 pos-
sessed risk association with IS in all the genetic models. While, miR-146a, 
miR-149, and miR-196a2 showed protective association with IS risk in the 
dominant model. The heterozygote model of miR-146a polymorphism 
also correlated with protective association IS risk. Subgroup analysis 
depicted a significant risk association of miR-146a in the Asian and 
Caucasian populations in the recessive model.
Conclusions: The results indicated a significant risk association of miR-
146a, miR-149, miR-196a2, miR-499, and miR-126 polymorphisms with 
ischemic stroke. MiRNA polymorphisms can become potential biomark-
ers for IS diagnosis through large-scale clinical trials
Disclosure of interest: No
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Spontaneous vasomotion decreases with age in 
the APP23 mouse model of cerebral amyloid 
angiopathy

Mariel Kozberg*1,2, Leon Munting1, Lee Maresco1,  
Brian Bacskai1, Steven Greenberg2, Susanne van Veluw1,2

1MassGeneral Institute for Neurodegenerative Disease, Massachusetts 
General Hospital, Charlestown, MA, United States, 2J. Philip Kistler Stroke 
Research Center, Massachusetts General Hospital, Boston, MA, United States

Background and aims: Cerebral amyloid angiopathy (CAA) is a leading 
cause of intracerebral hemorrhage in the elderly. CAA involves deposition 
of amyloid-β (Aβ) in the leptomeningeal and cortical vasculature, a pat-
tern which may reflect impairments in perivascular Aβ clearance. Recent 
studies have suggested that spontaneous vasomotion, low frequency 
(~0.1 Hz) oscillations in arterial diameter, is an important driver of 
perivascular clearance (van Veluw 2020). We aimed to examine spontane-
ous vasomotion with early Aβ deposition in the APP23 mouse model of 
CAA, a model associated with spontaneous microbleeds.
Methods: We used awake, in-vivo, two-photon microscopy to track indi-
vidual blood vessels longitudinally. Briefly, chronic cranial windows and 
headposts were implanted in APP23 transgenic mice and wildtype litter-
mates (n=4,4), and the same vessels in each mouse were imaged monthly 
from 7-12 months of age.
Results: Aβ deposition was observed in the walls of pial arteries starting 
at ~8-10 months of age in transgenic mice. Vasomotion significantly 
declined with age in transgenic mice and remained intact in wildtypes, an 
effect driven by age*genotype interactions and not by % Aβ coverage in 
the imaged vessel. In some vessels, vasomotion impairments preceded 
local Aβ deposition.
Conclusions: Our findings demonstrate age-related impairments in vas-
omotion in APP23 Tg mice and suggest that impairments are driven not 
only by local Aβ deposition. We hypothesize that initial Aβ deposition 

occurrence of significant post-traumatic stress manifestations during the 
containment.
Conclusions: The impact of the containment in a cohort of CADASIL 
patients was limited. About 10% patients presented with post-traumatic 
stress manifestations. This was predicted by the degree of isolation and 
living situation at home of individuals but not by the health status.
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Parasympathetic System Impairment Is 
Associated with Cerebral Microangiopathy in 
Adults with Sickle Cell Disease

Christophe Ferreira de Matos1, Pierre Cougoul1,  
Oana Maria Zaharie2, Marc Kermogant3, Anne Pavy-Le Traon3, 
Jean-Michel Senard4, Celine Gales5, Fabrice Bonneville2, 
Nathalie Nasr*6

1Toulouse University Hospital, Hematology, Toulouse, France, 2Toulouse 
University Hospital, Neuroradiology, Toulouse, France, 3Toulouse University 
Hospital, Neurology, Toulouse, France, 4Toulouse University Hospital, 
Pharmacology, Toulouse, France, 5UMR 1297 Equipe 10 Institute of Metabolic 
and Cardiovascular Disease (I2MC), Equipe 10, Toulouse, France, 6Poitiers 
University Hospital, Neurology, Poitiers, France

Background and aims: White matter lesions (WML) on brain imaging 
are common both in children and adults with sickle cell disease (SCD). 
The autonomic nervous system (ANS) is involved in the homeostasis of 
cerebral hemodynamics. The aim of this study was to evaluate the asso-
ciation between ANS parameters and cerebral microangiopathy in adult 
patients with SCD.
Methods: We prospectively assessed adult patients with SCD from our 
cohort for baroreflex sensitivity (BRS), sympatho-vagal balance (High 
Frequency HF, Low Frequency LF, LH/HF ratio). These patients also had 
cerebral MRI. Patients with history of stroke were excluded.
Results: Forty-one patients (F/M:25/16) were included. Median age was 37.5 
years (range 19-65). Twenty-nine (70,7%) patients had SS genotype. Among 
the 41 patients included, 11 patients had cerebral microangiopathy (26,8%).
Patients with cerebral microangiopathy were significantly older (44.5 vs 
30.6 years; p< 0.001) and had lower power in the High Frequency range 
(HF 157 ms^2 vs HF 467.6 ms^2; p< 0.005). Cerebral blood flow veloci-
ties in the MCA did not significantly differ between the two groups (105.3 
vs 115.5 cm/sec; p=0.381).
The AUC for the model with age as a single predictor was of 0.876. For 
the age and HF model, the AUC was of 0,946.
Conclusions: Our study suggests that lower parasympathetic activity is 
associated with cerebral microangiopathy in adults with sickle cell disease. 
Cardiovascular prevention including non-drug treatment and physical 
activity could improve cerebrovascular function and parasympathetic 
activity. HF monitoring can help assess the cardiovascular impact of such 
a treatment in patients with SCD.
Disclosure of interest: No
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MicroRNA polymorphism and the risk of Ischemic 
Stroke: A meta-analysis

Astha Rai*1, Manabesh Nath2, Shubham Misra3,  
Pradeep Kumar1, Deepti Vibha1

1All India Institute Of Medical Sciences, neurology, New Delhi, India, 1All India 
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THE AGREEMENT BETWEEN TWO CARBON 
DIOXIDE CONCENTRATIONS TO ASSESS 
CEREBROVASCULAR REACTIVTY IN 
PATIENTS WITH CEREBRAL SMALL VESSEL 
DISEASE

Osian Llwyd*1, Catriona Stewart1, James Thomas1,  
Karolina Wartolowska1, Alastair Webb1

1University of Oxford, Wolfson Centre for Prevention of Stroke and Dementia, 
Oxford, United Kingdom

Background and aims: Methods are needed to accurately assess and 
monitor cerebrovascular health and function in patients with cerebral 
small vessel disease (CSVD). Agreement between two different carbon 
dioxide (CO2) concentrations (4% and 6% CO2) to estimate cerebrovas-
cular reactivity (CVR) and the differences in calculating CVR with physi-
ological measurements using absolute changes or percent changes were 
determined.
Methods: 75 patients with CSVD had CVR assessments with 2 minutes 
of 4% and 6% CO2 mixed with medical air. Physiological recordings 
included cerebral blood flow velocity (CBFV, cm.s-1) measured in the mid-
dle cerebral arteries and end-tidal CO2 (etCO2, %). Differences in values 
at baseline and at end of each CO2 exposure in CBFV parameters and 
etCO2 were calculated in absolute and percent changes. Wilcoxon test 
(p<0.05) and intraclass correlation coefficient (ICC) determined agree-
ments between methods.

within a vascular network may lead to widespread changes in vascular 
function, including smooth muscle cell dysfunction. These early impair-
ments in vasomotion may be an important future therapeutic target in 
CAA.
Disclosure of interest: No

Fig.1. CVR changes of CBFV (a, EDV; b, PSV; c, MFV) and etCO2 with 
exposure to 4% or 6% CO2 when calculated by absolute/percent change.
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differences. Demographic, clinical characteristics and treatment data 
were collected. Functional outcomes were evaluated using mRS at 90 
days. Visits and tests performed in the follow-up were also collected.
Results: 3009 suspected stroke patients were attended in the last three 
years. 42.74% were women. 69.54% of men and 63.85% of women were 
ischemic strokes (p=0.002). Women were older (p>0.001) and less inde-
pendent (p=0.006) than men. There was no difference in the treatment 
received and neither in the treatment intervals between groups. 
Importantly, there was no difference in mRS at 3 months between sexes. 
At follow-up, women had fewer imaging tests (p = 0.018) and fewer out-
patient visits (p<0.001) than men.
Conclusions: No significant difference between men and women has 
been found in the acute treatment of stroke in a large tele-stroke net-
work. However, the same is not true for the follow-up and management 
of patients after the acute phase. This fact supports that strict adherence 
to protocols, training, and specialization of care avoids sex differences by 
providing equal attention.
Disclosure of interest: No
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Sex-specific impact of arterial stiffness on the 
outcome after ischemic stroke

Maurizio Acampa*1,1, Pietro Enea Lazzerini2,  
Alessandra Cartocci3, Carlo Domenichelli1, Francesca Guideri1, 
Rossana Tassi1, Giuseppe Battaglia1, Giuseppe Martini1
1Azienda Ospedaliera Universitaria Senese, Stroke Unit, Department of 
Emergency-Urgency and Transplants, Siena, Italy, 2Azienda Ospedaliera 
Universitaria Senese, Department of Medical Sciences, Surgery and 
Neurosciences, Siena, Italy, 3Azienda Ospedaliera Universitaria Senese, 
Department of Medical Biotechnology, Siena, Italy

Background and aims: Arterial stiffness (AS) is an independent predic-
tor of cardiovascular events and associated with a poor prognosis. While 
AS may represent a novel therapeutic target, recent evidence showed 
that it is sexually dimorphic. Aim of this study was to evaluate sex differ-
ences in AS prevalence and their possible impact on the outcome of acute 
ischemic stroke.
Methods: We retrospectively evaluated a cohort of 334 patients (176 
males, 158 females) with acute ischemic stroke who underwent 24-h 
blood pressure in-hospital monitoring. The following parameters were 
evaluated: systolic blood pressure, diastolic blood pressure, mean blood 
pressure, pulse pressure and arterial stiffness index (ASI).
Results: ASI was similar in women and men but there was a significant 
sex-dependent impact of ASI on 90-day unfavourable Rankin score as only 
men had a reduced likelihood of favourable outcome with increasing arte-
rial stiffness (OR:1.54, 95%CI:1.06–2.23; P-interaction=0.023).
Conclusions: The influence of ASI on 3-month functional outcome after 
acute ischemic stroke is mediated by sex, suggesting that only in males 
higher ASI values are correlated with a worse outcome.
Disclosure of interest: No
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PROTECTIVE EFFECT OF DECANOIC ACID IN 
ISCHEMIA REPERFUSION INJURY IN MIDDLE 
CEREBRAL ARTERY OCCLUSION MODEL OF 
STROKE IN RATS

Himanshu Sharma*1, KH Reeta2

1All India Institute of Medical Sciences, Pharmacology, New Delhi, India, 2All 
India Institute of Medical Sciences, Pharmacology, New Delhi, India

Results: Fig.1 shows the 64 participants (17% females, aged 69±8 years) 
with differences in CVR (median, IQR) when changes were calculated 
using Abs/Abs or Perc/Perc. ICC values (Fig.2) had excellent reproducibil-
ity when Abs/Abs was used for CVR with PSV, good reproducibility with 
other CVR estimates.
Conclusions: In CSVD patients, CVR estimates using 4%/6% CO2 have 
good agreement. Perc/Abs provided less differences between the two 
CVR methods but using Abs/Abs changes had better agreement when 
CVR was assessed with PSV.

Fig.2. Agreement in CVR estimates assessed with 4% and 6% CO2.

Disclosure of interest: No

SEX, GENDER AND STROKE
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Sex differences in the follow-up of stroke patients 
in a tele-stroke network

Soledad Pérez Sánchez*1, Ana Barragán1, Patricia Martínez 
Sánchez2, Ana Dominguez Mayoral1, Emilio Jiménez Martínez3, 
Andrés Hermosín-Gómez4, Juan Bautista Loscertales Castaños1, 
Alicia Sanz5, Sara Galindo Vacas6, Alejandro Gomnzález7,  
Joan Montaner1

1Hospital Unviersitario Virgen Macarena, Stroke Unit, Sevilla, Spain, 2Hospital 
Universitario Torrecárdenas, Stroke Unit, Almería, Spain, 3Hospital de Riotinto, 
Intensive Care Medicine, Minas de Riotinto, Spain, 4Hospital Universitario 
Puerta del Mar, Stroke Unit, Cádiz, Spain, 5Hospital de Alta Resolución de 
Utrera, Emergency Department, Utrera, Spain, 6Hospital de Alta Resolución 
de Écija, Emergency Department, Écija, Spain, 7Hospital Universitario Virgen 
del Rocío, Interventional Neuroradiology, Sevilla, Spain

Background and aims: The evolution of stroke is different according to 
sex, being one of the main causes of death in women. It has not yet been 
clarified if this difference is due to gender dimorphism or to treatment 
and management discrepancies. We investigated whether stroke women 
are attended in a similar way than men in the follow-up in a tele-stroke 
network.
Methods: A prospective registry of ischemic strokes attended by the 
Andalusian tele-stroke network (CATI) was analyzed focusing on sex 
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reducing blood pressure (NG-NPAs: 161 mmHg, B-NPAs: 163 mmHg, 
p=0.99). NG-NPAs significantly reduced infarct volume at 24 hours 
(NG-NPA: 70 mm3, B-NPAs: 121 mm3, p=0.005). 2. NG-NPAs had no 
statistically significant effect on vein diameter at 40 minutes post-infusion 
(p>0.9) and did not affect ICP (p=0.48).
Conclusions: Shear-activated nanoparticles selectively enhanced collat-
eral perfusion and resulted in smaller infarcts at 24 hours. Our innovative 
nanoparticle therapy may provide an accurate and effective way of artifi-
cially enhancing collateral perfusion.
Disclosure of interest: No
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Endovascular stem cell therapy following 
Ischemic stroke promotes Sirtuin-1 mediated 
mitochondrial transfer, protection and biogenesis

Pallab Bhattacharya*1, Deepaneeta Sarmah1, Aishika Datta1, 
Dileep Yavagal2
1National Institute of Pharmaceutical Education and Research 
(NIPER),Ahmedabad., Pharmacology and Toxicology, Gandhinagar, India, 
2University of Miami Miller School of Medicine, Neurology and Neurosurgery, 
Miami, United States

Background and aims: One of the detrimental consequences of 
ischemic stroke is the mitochondrial dysfunction. Mitochondria are highly 
vulnerable to damage post-stroke,hence, the need of the hour is to 
search for agents which can limit the stroke outcomes. Stem cell therapy 
for stroke is promising as both preclinical and clinical studies have shown 
beneficial outcomes. We aim to investigate the involvement of sirtuin 
1(SIRT1) and its downstream mechanism in modulating the mitochondrial 
protective effects of stem cells following its endovascular delivery in ani-
mal model.
Methods: Ovariectomized Sprague Dawley rats were intraarterially (IA) 
infused with 1*105 Mesenchymal stem cells (MSCs) at 6 h post-MCAo. 
Following 24 h of MCAo, animals were evaluated for functional and behav-
ioral outcomes. Brains were harvested for molecular studies and mito-
chondrial studies.
Results: Significant improvement in functional and behavioral outcomes 
and a decrease in infarct size were observed following infusion of MSCs 
post-stroke. An increase in average neuronal length and viability were also 
observed. Increased expression of SIRT1, mitochondrial fusion, biogene-
sis, and tunneling nanotube markers were observed with a concomitant 
reduction in the expression of mitochondrial fission markers in the brain 
cortical regions observed following MSCs treatment. Improvement in 
mitochondrial bioenergetics was observed post-MSCs infusion.
Conclusions: Results from this study demonstrate for the first time the 
role of SIRT1 in modulating mitochondrial functionality post-IA MSCs 
therapy in a rodent model of ischemic stroke. The IA approach for admin-
istering MSCs is highly relevant in the present clinical scenario.
Disclosure of interest: Yes
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ENDOGENOUS TPA FROM CORTICAL 
NEURONS PROMOTES NEURONAL SURVIVAL 
AT THE ACUTE PHASE OF EXCITOTOXICITY

Paul PRUNOTTO*1, Potzeha Fanny2, Pauline Marie1, Laurent 
Lebouvier1, Yannick Hommet1, Carine Ali1, Denis Vivien1,3

1Normandie Univ, UNICAEN, INSERM UMR-S U1237, Physiopathology and 
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Normandie, Cyceron, Caen, France, Caen, France, 2Lys Therapeutics, Cyceron, 
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Background and aims: AMPA is an ionotropic transmembrane recep-
tor for glutamate. Studies have reported that AMPA receptor blockers 
prevent neurological damage and enhance the post stroke recovery in 
rats. Decanoic acid showed non-competitive AMPA receptor antagonism 
at therapeutic concentrations. Present study was planned to investigate 
the effect of AMPA receptor modulation by blocking them in an animal 
model of stroke in rats. The effects of decanoic acid administration before 
and after ischemia reperfusion injury on neurological damage and post 
stroke recovery were analyzed.
Methods: Middle cerebral artery occlusion (MCAo) was done by using 
the intraluminal method in the rats to induce focal cerebral ischemia. 
Decanoic acid (120 mg/kg) was administered orally one day before and 
immediately after ischemia reperfusion injury. Effect on neurological  
damage and post stroke recovery was assessed by neurobehavioral 
parameters, MRI, TTC staining, inflammatory, oxidative, apoptotic and 
neuroprotective biomarkers.
Results: Decanoic acid significantly reduced the MCAo induced neuro-
logical damage and infarct size in MRI and TTC staining study (p<0.001). 
Decanoic acid treatment increased the motor coordination and grip 
strength as compared to MCAo group. Furthermore, levels of inflamma-
tory (TNFα, IL-1β and IL-6), oxidative stress (MDA), apoptotic (TUNEL 
positive cells) and neurological injury (GFAP) biomarkers were reduced 
after decanoic acid treatment (p<0.001). Anti-inflammatory cytokine (IL-
10) and neuroprotective markers (BDNF and TrKb) were significantly 
(p<0.001) increased with decanoic acid treatment.
Conclusions: This study showed the neuroprotective effects of deca-
noic acid against ischemia reperfusion injury in rats via anti-inflammatory, 
anti-oxidant, neuroprotective and anti-apoptotic effects in ischemia rep-
erfusion injury in rats
Disclosure of interest: No
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SHEAR-ACTIVATED NANOTHERAPEUTICS 
WITH NITROGLYCERIN TO SELECTIVELY 
INCREASE LEPTOMENINGEAL COLLATERAL 
BLOOD FLOW DURING ISCHAEMIC STROKE

Magdalena Litman*1, Sara Azarpeykan1, Neil Spratt1,2, Alastair 
Buchan3, Donald Ingber4, Daniel Beard1,3

1University of Newcastle, School of Biomedical Sciences and Pharmacy, 
Newcastle, Australia, 2John Hunter Hospital, Department of Neurology, 
Newcastle, Australia, 3University of Oxford, Radcliffe Department of Medicine, 
Oxford, United Kingdom, 4Harvard University, Wyss Institute of Biologically 
Inspired Engineering, Boston, United States

Background and aims: We have shown in experimental stroke, collat-
erals have fluid shear stress that is 3-7 times higher (100 dyne/cm2) than 
systemic vessels. This unique feature provides a novel way to selectively 
deliver vasodilators to collaterals, using nanoparticle aggregates, contain-
ing nitroglycerin (NG-NPAs), that only release drug in areas of high 
shear-stress.
We aim to:
Confirm the efficacy of NG-NPAs in dilating collateral vessels and enhanc-
ing perfusion during stroke.
Determine the effect of NG-NPAs on cerebral vein diameter and intrac-
ranial pressure (ICP)
Methods: Middle cerebral artery occlusion (MCAo) was induced for 70 
min in male hypertensive rats (n=26). Laser speckle contrast imaging was 
used to measure collateral perfusion and cerebral vein diameter. ICP was 
measured before and during drug/control infusion. Brain injury was 
assessed at 24 h. 1, 2: Animals were randomized to receive blank-NPAs 
(control) or NG-NPAs (4μg/kg/min of NG) I.V., 25 minutes after MCAo.
Results: 1: NG-NPAs significantly increased collateral perfusion by 44% 
vs. 11% for B-NPAs at 40 minutes post-infusion (p=0.026), without 
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seen early in the VCrCP step response, suggesting alterations in artery 
structure, rather than active metabolic or myogenic causes. Further 
investigation of the impact of early cerebrovascular tone changes are 
needed, with consideration for the clinical benefits of identifying specific 
interventions targeting vessel tone as opposed to resistance.
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Relationship between reticulated platelet fraction 
and ex vivo aspirin responsiveness in the early and 
late phases after transient ischaemic attack or 
ischaemic stroke
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Background and aims: Reticulated Platelets (RP), young platelets 
recently released into circulation, may contribute to High on-Treatment 
Platelet Reactivity (HTPR). Data in TIA/ischaemic stroke patients are 
limited.
Assess relationship between %RP fraction (%RPF) and ex vivo Aspirin-
HTPR status under high and low shear stress conditions after TIA/ischae-
mic stroke.
Methods: Data from two prospective observational studies were col-
lated on %RPF in TIA/ischaemic stroke patients at 14±7days (14d, 

Background and aims: Tissue-type plasminogen activator (tPA) is the 
only pharmacological treatment for the acute phase of ischemic stroke, 
but it is also a multifaceted mediator of brain pathophysiology. We have 
previously shown that exogenous tPA increases the activity of NMDA 
(N-methyl-D-aspartate) glutamate receptors in both excitatory and 
inhibitory cortical neurons, potentially leading to increased excitotoxic 
neuronal death. Our goal here was to determine if endogenous tPA origi-
nating from cortical neurons participate in neuronal sensitivity to 
excitotoxicity.
Methods: We developed an original adeno-associated virus construct, 
AAV9-pPlat-Cre-GFP, to unmask and/or delete tPA expression in trans-
duced neurons. In vivo, AAV9-pPlat-Cre-GFP was injected in both soma-
tosensory cortices of tPAflox+/+ (cKO) or tPAflox-/- (WT) mice. After three 
weeks, excitotoxicity was induced by injecting 2.5 nmoles NMDA in the 
right somatosensory cortex, and neuronal survival after 1 and 2 hours 
post-injection was quantified using immunohistochemistry analyses.
Results: Knocking-down the neuronal expression of tPA decreased the 
total number of neurons (tPA+ or tPA-) after excitotoxicity. Interestingly, 
in WT mice, the number of tPA expressing neurons decreased in the 
lesion area, compared to the contralateral side, but to a lesser extent 
(+45%) than in cKO mice. Moreover, excitotoxicity did not alter the cir-
cularity of tPA expressing neurons in WT mice. By contrast, if disabled to 
express tPA (cKO mice), these specific neurons appeared elongated and 
less round after excitotoxicity.
Conclusions: We evidence the impact of endogenous neuronal tPA in 
neuronal survival/morphology at the acute phase of excitotoxicity. We are 
currently exploring this phenomenon in stroke models.
Disclosure of interest: No
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CEREBRAL AUTOREGULATION IN ACUTE 
ISCHAEMIC AND HAEMORRHAGIC STROKE: 
ANALYSIS OF VMCA STEP RESPONSE

Jonathan Ince*1, Ronney Panerai1,2, Angela Salinet1,  
Manda Lam1, Osian Llwyd1, Emmanuel Katsogridakis1,  
Victoria Haunton1, Abdulaziz Alshehri1, Thompson Robinson1,2, 
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Background and aims: Analysis of the step response changes in  
middle cerebral artery velocity (SRVMCA) to sudden changes in blood  
pressure offers insight into the dynamic cerebral autoregulation (dCA). 
Subcomponents of this relationship (including step response changes of 
resistance area product (SRRAP) and critical closing pressure (SRCrCP)) may 
hold information about physiological changes affecting dCA. Despite this, 
investigation of these subcomponents has not been performed in stroke. 
This study compares SRVMCA between healthy controls and patients with 
stroke. The aim is to establish a clearer understanding of dCA in acute 
stroke and consider how measurements may be used clinically.
Methods: Retrospective analysis of transcranial Doppler (TCD) data 
within the Leicester Cerebral Haemodynamics database was performed 
for healthy controls and patients with either acute ischaemic stroke (AIS) 
or intracerebral haemorrhage.
Results: 76 healthy controls (median age: 52.5 years [39,67]) and 40 
patients with stroke (64.5 years [54.5, 72]) were included. The stroke 
cohort included 34 AIS (85%), and median NIHSS was 4 [1,6]. Significant 
differences were identified between disease states for SRRAP (p=0.002) 
and SRCrCP (p<0.001) at the start of the step response, Figure 1.
Conclusions: This study demonstrates differences in dCA parameters 
between healthy controls and patients with acute stroke. Variations are 
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MATRIX METALLOPROTEINASE-9 (MMP-9) 
IS EXPRESSED AT LOWER LEVELS THAN 
MATRIX METALLOPROTEINASE-2 (MMP-
2) IN ACUTE ISCHEMIC STROKE (AIS) 
CLOTS, BUT EXPRESSION IS INCREASED BY 
THROMBOLYTIC TREATMENT
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Istvan Szikora10, Turgut Tatlisumak7,8, Alexandros Rentzos5,6, 
John Thornton9, Karen Doyle1,2

1University of Galway, Department of Physiology, Galway, Ireland, 2University 
of Galway, CÚRAM–SFI Centre for Research in Medical Device, Galway, 
Ireland, 3Ceronovus, Ceronovus, Galway, Ireland, 4Ceronovus, Galway Neuro 
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Academy at University of Gothenburg, Department of Clinical Neuroscience, 
Institute of Neuroscience and Physiology, Gothenburg, Sweden, 8Sahlgrenska 
University Hospital, Department of Neurology, Gothenburg, Sweden, 
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Stroke Unit, Athens, Greece

Background and aims: MMP-2 and MMP-9 have been implicated in the 
breakdown of the Blood Brain Barrier following an acute ischemic stroke. 
MMP-2 is secreted by platelets and is involved in platelet aggregation. 
Furthermore, MMP-2 is known to activate MMP-9. The aim was to inves-
tigate MMP-2 and MMP-9 expression in AIS clots and to determine any 
effect of thrombolytic treatment.
Methods: 59 AIS clots were studied (23 cases treated with tissue plasmi-
nogen activator (tPA), 36 untreated). Immunohistochemical staining 
(MMP-2, MMP-9 and CD42b (platelets)) was performed on 3µm sections. 
Quantification analysis to determine percentage expression was per-
formed. Data were analysed using non-parametric Mann-Whitney U-test 
and Pearson correlation analysis.
Results: MMP-2 was expressed at significantly higher levels than MMP-9 
in AIS clots (Table 1; p<0.0001, U=175), this is consistent with reported 
levels in plasma. MMP-2 expression was mainly in platelet-rich areas, and 
there was a significant positive correlation between MMP-2 and CD42b 
expression (R2=0.3434, p<0.0001). No significant difference in expres-
sion levels for MMP-2 was observed with tPA treatment; however, MMP-9 
expression increased significantly, particularly in white blood cells (Table 
2; p=0.027). Further work assessing the functional and clinical significance 
of these findings is ongoing.
Conclusions: Acknowledgements: Science-Foundation-Ireland/
European-Regional-Development-Fund(Grant:13/RC/2073)/Cerenovus.

N=141) and ⩾90 days (90d, N=68) on Aspirin alone or in combination 
with Dipyridamole or Clopidogrel using ‘automated assay’ (Sysmex 
XE-2100TM/XN-9100TM). Aspirin-HTPR at moderately-high shear stress 
was defined as ‘closure times’ ⩾176s on PFA-100® Collagen-Epinephrine 
(C-EPI) assays; at low shear stress as ‘Aspirin Reaction Units (ARU)’ ⩾550 
on VerifyNow® Aspirin assays. We compared unadjusted median %RPF 
between patients with vs. without Aspirin-HTPR; Spearman rank correla-
tion assessed relationship between %RPF and platelet reactivity.
Results: Prevalence of Aspirin-HTPR at 14d-90d, respectively, was 
45.1%-33.8% on PFA-100, and 4.4%-12.3% on VerifyNow. Patients with vs. 
without HTPR on PFA-100, %RPF was not significantly higher at 14d (3.15 
vs. 2.8%, P=0.2), but was higher at 90d (3.6 vs. 2.1%, P=0.002). There 
was a negative correlation between %RPF and PFA-100 closure times at 
90d (Spearman-ρ=-0.267; P=0.036). There were no significant differ-
ences in %RPF between groups based on VerifyNow HTPR status 
(P⩾0.5).
Conclusions: Reticulated platelets contribute to Aspirin-HTPR status at 
high but not low shear stress conditions in the late phase after TIA/
ischaemic stroke. Quantifying %RPF has potential to inform personalised 
antiplatelet therapy in this patient population.
Disclosure of interest: No
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NEUROPROTECTIVE EFFECT OF REMOTE 
ISCHEMIC PERCONDITIONING AND 
POSTCONDITIONING IN A PRECLINICAL 
MOUSE MODEL OF ACUTE ISCHEMIC STROKE

Coral Torres Querol*1, Gloria Arque Fuste2,3,  
Francisco Purroy Garcia4,5,6

1Institut de Recerca Biomèdica de Lleida (IRB Lleida), Departament de 
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(IRB Lleida), Departament de Psicologia, Lleida, Spain, 3Universitat de Lleida, 
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Background and aims: Remote ischemic conditioning (RIC) is an 
endogenous procedure that reduces ischaemic injury by repeated tran-
sient mechanical obstruction of vessels at a remote limb from the injury 
site. It represents a new paradigm in neuroprotection with unknown 
mechanism of action. This study aimed to evaluate the neuroprotective 
effect of RIC in a preclinical mouse model of acute ischemic stroke.
Methods: A mouse model of transient focal cerebral ischemia by com-
pressing the distal middle cerebral artery for 60 min was used. Animals 
were classified into: Stroke group (MCAO), Stroke+RIPerC group (RIC 
during MCAO) and Stroke+RIPostC group (RIC after MCAO). RIC con-
sisted of 3 x 5 min cycles of right hind limb ischemia. Infarct volume, 
functional neurological score and histological examination were evaluated 
72h after reperfusion. Multiple inflammatory cytokines in the peripheral 
blood were measured using a Multiplex Assay. The RIC-specific metabolic 
response was assessed in plasma and brain tissue using non-targeted 
LC-MS metabolomics. Light-sheet fluorescence microscopy technique 
was used to determine the effects of RIC on the microvascular network.
Results: RIPerC and RIPostC significantly reduced the infarction size, 
improved neurological function and showed a specific cellular pattern and 
morphological profile in the peri-infarct region, ultimately leading to cer-
ebral ischemia tolerance. Moreover, each RIC strategy showed a specific 
time-dependent cytokine profile, a metabolic profile and affected the 
brain vasculature and neurogenesis.
Conclusions: Our results suggest that both strategies may be used as a 
novel neuroprotective strategy against ischemia injury.
Disclosure of interest: No

Table 1. 

n Median% 
expression

IQR Mean(SD)% 
expression

MMP-2 59 31.15 21.65-42.02 34.66(15.24)
MMP-9 59 9.09 4.70-13.44 10.56(9.45)
CD42b 59 26.73 10.50-40.38 27.82(20.67)
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cells around brain blood vessels observed by H&E staining (Figure 1c), indi-
cating that NOD-1 might induce a granulomatous-like cerebral vasculitis.
Conclusions: Our results suggest that this NOD-1 model serve as a 
potential platform for cerebral vasculitis experimental studies. 
Additionally, the use of molecular-MRI is a sensitive and non-invasive diag-
nostic tool capable of detecting neuroinflammation and therefore, would 
allow early diagnosis of cerebral vasculitis.
Disclosure of interest: No
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THE ROLE OF SPHINGOSINE-1-PHOSPHATE 
RECEPTOR 2 IN TREATMENT RESPONSE IN 
ACUTE ISCHEMIC STROKE

Sena Aksoy*1, Esra Ozkan2, Aysun Soysal1, Bayram Yılmaz3, 
Yasemin Gursoy Ozdemir4
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2Koç University, Research Center for Translational Medicine, Istanbul, Turkey, 
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University, Department of Neurology, Istanbul, Turkey

Background and aims: In this study, it was aimed to examine the role 
of sphingosine-1 phosphate receptor 2 (S1PR2) in the evaluation of treat-
ment response in patients who underwent intravenous thrombolysis (iv 
tPA) and mechanical thrombectomy.
Methods: 101 patients with acute ischemic stroke were examined. 
Detailed clinical characteristics of the patients were recorded. Infarct and 
hemorrhage volumes were calculated from cranial imaging performed at 
24 hours. The etiology of stroke was determined according to TOAST 
classification. Blood samples were taken from the patients before and 24 
hours after treatment, and the level of S1PR2 was studied by ELISA.
Results: The levels of S1PR2 before and 24 hours after treatment were 
found significantly related with large artery atherosclerosis (LAA) 
(p=0.008, p=0.002), the patients with LAA had higher S1PR2 levels (Figure 
1-A). On the contrary, the patients with cardioembolic etiology were 
found to have lower levels of S1PR2 at 24 hours after treatment (p=0.022).
The presence of intracranial hemorrhage after treatment was found to be 
related with lower S1PR2 levels before and 24 hours after treatment 
(p=0.041, p=0.025) (Figure 1-B). In subgroup analysis, in patients without 
successful recanalization after mechanical thrombectomy, S1PR2 levels 
before and after treatment were significantly high in patients without 
hemorrhage (p=0.017).
Conclusions: S1PR2 was thought to be associated with disruption of the 
blood-brain barrier, ischemia-reperfusion injury, and intracranial hemor-
rhage after acute ischemic stroke. In addition, S1PR2 may have a role in 
large artery atherosclerosis. Further studies are needed to examine 
S1PR2 and to elucidate the pathophysiology in detail.

Disclosure of interest: No
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CHARACTERIZING AN EXPERIMENTAL 
MODEL OF CEREBRAL VASCULITIS USING 
MOLECULAR MAGNETIC RESONANCE 
IMAGING
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Background and aims: Primary cerebral vasculitis is a rare disease 
characterized by infiltration of immune cells around intracranial blood 
vessels leading to, multifocal stenoses that cause cerebral ischemia and 
weakening of the vascular wall that cause intracranial hemorrhage.
We aim to develop an experimental model of cerebral vasculitis and a 
non-invasive diagnostic tool based on molecular-MRI (magnetic resonance 
imaging).
Methods: NOD-1 ligand (1 µg) or PBS (control) were intraventricularly 
injected once a week for 4 weeks in mice (Figure 1a). At day 33, endothe-
lial activation was evaluated using a 7T-MRI (T2*-weighted) combined 
with microparticles of iron oxide (MPIOs, i.v. 10 µg/mg) targeted against 
VCAM-1. Brains were stained with haematoxylin and eosin (H&E) for 
pathophysiological analysis.
Results: Our molecular-MRI strategy revealed endothelial activation 
induced by NOD-1. Specifically, MPIOs showed robust expression of 
VCAM-1 at day 33 as compared to controls (Figure 1b). This neuroinflam-
matory status was correlated with the presence of inflammatory infiltrated 

Table 2. 

MMP-2 tPA Y/N Statistic

Y 23 35.77 27.08-42.47 37.33(14.52) p=0.175,U=326
N 36 29.33 19.64-41.81 32.91(15.63)

MMP-9 tPA Y/N Statistic
Y 23 10.42 6.20-14.66 14.29(12.53) p=0.027,U=272
N 36 7.19 3.74-11.72 8.17(5.87)

Figure 1. (A) Experimental model of cerebral vasculitis. (B) 
Representative T2*-weighted images after MPIO@VCAM-1 and 
quantification of Signal Void areas, (C) representative H&E stained brain 
sections at day 33 of NOD-1 and PBS treated mice. Disclosure of interest: No
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Background and aims: Studies have shown that low serum level of 
albumin is an independent predictor of poor functional outcome following 
Acute Ischemic Stroke (AIS). In plasma, albumin is known to decrease 
platelet aggregation and has an antithrombotic effect. The aim of this 
study was to investigate the expression of albumin in AIS clots, its rela-
tionship with other clot components and stroke severity (NIHSS).
Methods: A total of 40 representative clot samples were cut into 3 μm-
sections and stained with Martius Scarlett Blue (MSB) (10 from each 
group, RBC-rich, fibrin-rich, platelet/other-rich (one group confirmed as 
platelet-rich by CD42b and final group confirmed as other, referred to as 
blue clots)) from the Clotbase international registry. Immunohistochemistry 
was performed using Anti-Albumin antibody (1:500, ab207327, abcam). 
The components were quantified via Orbit Image Analysis Software. 
Non-parametric statistical tests were used.
Results: Albumin expression was significantly higher in blue clots com-
pared to RBC-rich (p=0.0024**) and platelet-rich (p=0.0445*) but not 
fibrin-rich (p=0.2442) clots. Severe stroke cases (NIHSS⩾16) have higher 
albumin expression in clots compared to mild to moderate cases 
(NIHSS<16) (p=0.0045**).
Conclusions: Regions identified as platelet/other-rich on MSB can con-
tain albumin. Blue clots have most albumin content. High albumin expres-
sion in AIS clots was associated with severe stroke. Further investigation 
role of albumin in AIS is warranted.
Acknowledgments: Science Foundation Ireland (SFI)/European 
Regional Development Fund (Grant 13/RC/2073_P2)/ Sensome
Disclosure of interest: No
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EFFECTS OF TEMPERATURE ON NEURONAL 
FUNCTIONALITY AND NUMBER OF 
SYNAPSES IN CULTURED HUMAN 
NEURONAL NETWORKS EXPOSED TO 
HYPOXIA

Eva Voogd*1, Marloes Thijs1, Marloes Levers1, Monica Frega1, 
Jeannette Hofmeijer1

1University of Twente, Clinical Neurophysiology, Enschede, Netherlands

Background and aims: Mild therapeutic hypothermia has been pro-
posed as an effective neuroprotective treatment during and after tran-
sient cerebral ischemia. This is based on studies in animal models. 
However, clinical trials showed divergent results, posing doubt on the 
effects of hypothermia. Also, working mechanisms of hypothermia treat-
ment remain largely enigmatic. Here, we investigated the effects of hypo- 
and hyperthermia during hypoxia on neuronal functionality and synaptic 
connections in human induced pluripotent stem cell (hiPSC)-derived neu-
ronal networks.
Methods: HiPSC-derived neurons were differentiated and cultured on 
micro-electrode arrays (MEAs) or glass coverslips. Controlled hypoxia 
proportional to penumbral oxygen levels and target temperatures 
(normo- (37 °C), hypo- (34 °C), or hyperthermia (39 °C)) were achieved 
by climate chambers and maintained for 48h. Outcome measures included 
spontaneous and synchronous neuronal network activity (derived from 
MEAs) and number of synaptic puncta (derived from microscopic assess-
ment) during and after hypoxia.
Results: Hypothermia-treated neuronal networks showed lower sponta-
neous and higher synchronous activity during hypoxia than neuronal net-
works under normothermia. Hyperthermia-treated neuronal networks 
showed an initial increase in spontaneous and synchronous activity fol-
lowed by a rapid decrease. After reoxygenation and re-establishment of 
normothermia, hypothermia-treated neuronal networks showed recov-
ery in spontaneous and synchronous activity; there was no such recovery 
in untreated or hyperthermia-treated neuronal networks. Recovery after 
hypothermia was associated with preservation of synapses.
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Expression of cellular senescence biomarkers 
points to a role for such an event in the 
pathogenesis of ischemic stroke

Alicia Aliena-Valero*1, Julia Baixauli-Martín1, Mikahela A. 
López-Morales1, Maria Castelló-Ruiz2, Maria C. Burguete3, 
Germán Torregrosa1, Juan B. Salom1,3
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Background and aims: Aging is a major risk factor for neurological 
disorders including stroke. Increasing evidence points to accumulation of 
senescent cells as a major pathogenic mechanism in aging. Therefore, we 
hypothesize that cellular senescence could be a pathogenic mechanism 
contributing to the development of stroke-induced brain damage.
Methods: Male Wistar rats underwent 60 min middle cerebral artery 
occlusion, and were grouped according to the following reperfusion 
times: 24 h, 3, 7 and 14 days. Changes in metabolic state were studied by 
senescence-associated β-galactosidase (SA-β-Gal) and lipofuscin staining 
(Sudan B Black, SBB). Expression of DNA damage, cell cycle and senes-
cence-associated secretory phenotype (SASP) markers were assessed by 
RT-qPCR.
Results: SBB-positive lipofuscin granules were very scattered at the early 
stage of 24 h after ischemia-reperfusion (I/R), density increasing along the 
post-I/R period. A similar pattern was shown as to the expression of 
SA-β-Gal. Expression of DNA damage markers (Check1, Check2) signifi-
cantly increased at 7 and 14 days after reperfusion. Similarly, cell cycle 
markers p16 and p21 showed significant elevation at 7 and 14 days. SASP 
markers TNF-α and IL-1β were significantly higher at 24 h, decreasing at 
3 and 7 days and then increasing at 14 days. All changes in expression 
were found in the ischemic hemisphere.
Conclusions: These results show the development of brain cell senes-
cence after ischemic injury. Based on our data, the question of whether 
senescence could be considered as a therapeutic target in the treatment 
of stroke arises obviously.
Supported by grants RD21/0006/0014(ISCIII), PID2020-119603RB-
I00(MICINN) and FEDER funds.
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ALBUMIN IS HIGHLY EXPRESSED IN A 
SUBSET OF ACUTE ISCHEMIC STROKE CLOTS 
AND IS POSITIVELY ASSOCIATED WITH THE 
SEVERITY OF STROKE
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Methods: Rose Bengal was injected intraperitoneally. The skull was irra-
diated in the area of the sensorimotor cortex with wavelength 532 nm. 
Histone acetyltransferases involved in p53 acetylation were determined 
by co-immunoprecipitation and Duolink PLA. Apoptosis was assessed via 
the TUNEL method.
Results: PCAFs and, to a lesser extent, p300, but not HAT1, acetyltrans-
ferases can acetylate p53 in perifocal cells after photothrombosis. The 
administration of the PCAF inhibitor plumbagin reduced p53AcK320, but 
not p53AcK373, and increased cell apoptosis in the perifocal region. 
Moreover, the effect was more expressed when combined with the 
administration of cytoplasmic p53 inhibitor pifithrin-α. On the contrary, 
the administration of the p300 inhibitor embeline reduced p53AcK373, as 
well as apoptosis in the cells of the perifocal region 3 days after photo-
thrombosis. The coadministration of embeline and a nuclear p53 inhibitor 
pifithrin-µ, enhanced the antiapoptotic effect of the p300 inhibitor.
Conclusions: Thus, the acetylation of p53 at lysine 320 is more prefer-
ably than the acetylation at lysine 320, and, probably, promotes the sur-
vival and repair of penumbra neurons after stroke. The strategies, aimed 
to promote p53AcK320 by increasing the activity of PCAF will be promis-
ing for neuroprotective therapy of stroke.
The work was supported by the Russian Science Foundation, grant no. 
21-15-00188.
Disclosure of interest: No
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ACETYLATION OF C-MYC TEANSCRIPTION 
FACTOR IN CELLS OF PERI-INFARCT AREA 
AFTER PHOTOTHROMBOTIC STROKE IN 
RATS
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Rostov-on-Don, Russian Federation

Background and aims: c-Myc protein regulates energy metabolism, 
protein synthesis, oncogenesis, cell cycle, and apoptosis. We studied 
changes in the level of acetylation of c-Myc at lysines 148 (N-terminal 
transactivation domain) and 323 (nuclear localization sequence) in perifo-
cal neurons in the first day and early recovery period (7 days) after pho-
tothrombotic stroke (PTS).
Methods: After the Rose Bengal administration, the somatosensory cor-
tex was irradiated with a 532 nm laser. Using GPS-PAIL 2.0 and UniProt 
database, possible acetyltransferases and c-Myc acetylation sites were 
sought. The acetylation level was assessed by Western-blotting and 
immunofluorescence microscopy.
Results: Acetyltransferases p300/CBP, PCAF, and GCN5 can acetylate 
c-Myc at lysines 144/148/158/317/323, 148/323/417, and 32/417, respec-
tively. c-Myc, acetylated at K148 (c-MycAcK148) is contained in the 
nuclei, but mostly in the cytoplasm of rat brain cortex neurons. Four 
hours post-PTS, the level of c-MycAcK148 increased in the cytoplasm and 
after 24 hours exceeded the control level more than twice. In recovery 
period, c-MycAcC148 content in penumbra cells did not exceed the con-
trol values. Unlike c-MycAcK148, c-Myc, acetylated at K323, had pre-
dominantly nuclear localization in neurons. Its level did not change 
following PTS.
Conclusions: Thus, in the first day after PTS, in the cytoplasm of neu-
rons, c-Myc acetylation increases at lysine 148, but not 323, which has a 
predominantly nuclear localization. However, further studies are needed 
to establish how c-Myc acetylation at K148 affects the survival and apop-
tosis of ischemic penumbra cells.
The work was supported by the Russian Science Foundation, grant no. 
21-15-00188.
Disclosure of interest: No

Conclusions: Hypothermia exerts neuroprotection during 48 hours of 
hypoxia in hiPSC-derived neuronal networks, yielding preservation of 
electrophysiological neuronal network functioning. Preservation of syn-
apses is a possible protective mechanism. Hyperthermia exerts opposite 
effects.
Disclosure of interest: No
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POSTSTROKE LIPID DROPLET 
ACCUMULATION IN RESIDING MICROGLIA 
AND ITS INFLUENCE ON INFLAMMATION

Thorsten R. Döppner*1, Wei Wei2, Dirk Fitzner3, Mathias Bähr3

1University of Giessen, Neurology, Giessen, Germany, 2University Medical 
Center Göttingen, Department of Neurology, Neurology, Göttingen, Germany, 
2University Medical Center Göttingen, Department of Neurology, Neurology, 
Göttingen, Germany

Background and aims: Ischemic brain damage is a frequent cause for 
long-lasting disability in patients affected by stroke, and inflammation is a 
regular bystander. Microglia are critically involved in the aforementioned 
process, affecting poststroke neurological outcome. Additionally, micro-
glia with lipid droplet (LD) accumulation are dysfunctional in the aged 
brain and contribute to the worse outcome of neurodegenerative disor-
ders. However, the role of this lipid droplet-rich microglia (LDRM) in 
cerebral ischemic stroke remains unknown.
Methods: We isolated primary microglia and subsequently detected LD 
formation in microglia by an in vitro oxygen−glucose deprivation (OGD) 
model and an in vivo mouse middle cerebral artery occlusion (MCAO) 
model. The inflammation levels, lipid metabolism-related gene expression 
and phenotypic polarization and lipid profiles of these microglia were 
examined.
Results: We observed substantial LD formation in microglia in both in 
vivo and in vitro hypoxic models. These microglia exhibited high levels of 
cytokines TNF-α, IL-6, and IL-1β, an M1-like proinflammatory phenotype 
with a high rate of reactive oxygen species (ROS) level, and high expres-
sion of Sterol regulatory element-binding protein 2 (SREBP2), which ulti-
mately activated the NF-κB signaling pathway. Moreover, high expression 
of SREBP2 upregulated fatty acid synthesis, altering the lipid profile and 
displaying higher free fatty acid and cholesterol levels. This dysregulation 
of lipid metabolism further exacerbates neuroinflammation and cellular 
damage.
Conclusions: Our study elucidates that distinct lipid profiles lead to LD 
formation, microglia activation, and impaired tissue regeneration in 
ischemic stroke and result in the conversion of microglia to a pro-inflam-
matory phenotype.
Disclosure of interest: No
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EFFECT OF P53 ACETYLATION AT 
LYSINES 320 AND 373 ON APOPTOSIS IN 
CELLS OF PERI-INFARCT AREA AFTER 
PHOTOTHROMBOSIS
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Background and aims: Posttranslational acetylation of nonhistone pro-
teins can affect their functions. We studied the effect of p53 acetylation 
at lysine 320 (p53AcK320) and lysine 373 (p53AcK373) on apoptosis of 
the cells in the perifocal region of photothrombosis in mice.
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IRON-FREE TRANSFERRIN IMPROVES 
SENSORY FUNCTION IN AN ANIMAL MODEL 
OF INTRACEREBRAL HAEMORRHAGE
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Background and aims: Excess iron is detrimental both in ischaemic 
stroke (IS) and haemorrhagic stroke/intracerebral haemorrhage 
(ICH)PMID:35481263. We previously demonstrated that the treatment with 
iron-free transferrin (apotransferrin, ATf) reduces the infarct size and 
improves the neurological outcome in IS animals by lowering the satura-
tion of blood transferrin with iron (TSAT)PMID:29248829. This study aimed to 
determine the effect of ATf in an ICH mouse model.
Methods: ICH was induced by collagenase injection in the striatum, and 
vehicle or 230 mg/Kg human ATf (hATf) was administered intravenously 
40 minutes later. Body weight and neurological status (rotarod, pole, and 
tape removal tests) were assessed 24, 48 and 72 hours post-ICH induc-
tion. Haemorrhage volume, brain levels of haemoglobin, active caspase-2, 
and iron-related mRNAs/proteins were measured 72 hours after the 
treatment.
Results: Collagenase induced striatal haemorrhage, oedema, body 
weight loss, and impaired performance in neurobehavioral tests. It also 
increased levels of active caspase-2, ferritin and mouse transferrin mRNA 
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ASSESSMENT OF OPEN-FIELD ACTIVITIY AND 
GAIT IN SWINE MODEL OF SUBARACHNOID 
HEMORRHAGE

Minseok Lee*1,2, Jee Hoon Lee1,2, Seung-Hoon Lee1,2

1Seoul National University Hospital, Department of Neurology, Seoul, South 
Korea, 2Cenyxbiotech, Inc., Seoul, South Korea

Background and aims: With regard to new drug development, suba-
rachnoid hemorrhage (SAH) is one of the most important target diseases 
due to a huge burden of global healthcare. Thus, a detailed, meticulous 
assessment of neurobehavioral functions after SAH is of enormous value. 
Such tools mostly have been reported in rodent models, but rare in mod-
els of large-sized animals. Here, we developed a new assessment method 
of behavior using open-field test and gait analysis in a swine SAH model.
Methods: SAH model was created using autologous blood injection in 
4–5-month-old Swine. After that, SAH detecting test was developed by 
computerized gait analyzing using a treadmill instead of the previous chal-
lenging slope runway to measure precise positions, angle, speed, and bal-
ance. An open-field test was performed for two weeks before and after 
SAH induction which is an intuitively understandable method by creating 
a Heatmap from recorded animals traces within 20 minutes in a 3x3m 
blocked area.
Results: As a result of gait analysis, the SAH model had lower gait func-
tion than the control group in speed, angle, and consumed time (Before 
SAH 177.9 ± 1.6°, After SAH 174.4 ± 2.8°). According to Open field 
test, SAH group showed a tendency that as active time decreased, the 
area of active state decreased as well.
Conclusions: We successfully established the gaiting and open field test 
protocols which can detect SAH and neural behavior function. Future 
research on neuroprotective measures for swine SAH may benefit from 
these findings.
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Conclusions: Using an improved surgical technique to induce MCAo in 
mice, we were able to produce consistent infarct volumes with reduced 
variability. Our results may help to increase the reproducibility of the 
fMCAo model and to decrease the number of animals needed in preclini-
cal stroke research.
Disclosure of interest: No
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INTRAPROCEDURAL HYPOTENSION IS 
ASSOCIATED WITH LARGER INFARCT 
GROWTH RATE IN PATIENTS WITH 
EXPONENTIAL GROWTH PATTERNS

Milagros Galecio-Castillo1, Darko Quispe1, Mudassir Farooqui1, 
Juan Vivanco Suarez1, Aaron Rodriguez-Calienes1,  
Yelyzaveta Begunova2, Nils Petersen2,  
Santiago Ortega-Gutierrez*1

1University of Iowa, Hospitals and Clinics, Neurology, Iowa City, IA, United 
States, 2Yale Medical School, Neurology, New Haven, United States

Background and aims: Infarct growth rate (IGR) differs among patients 
with acute ischemic stroke due to large vessel occlusion (LVO-AIS) and 
has critical clinical reperfusions. We explore different IGR patterns and its 
association with blood pressure during endovascular therapy (EVT).
Methods: This retrospective cohort includes anterior circulation 
LVO-AIS patients who underwent EVT and achieved mTICI 2c-3. We 
used admission CTP and DWI-MRI ⩽24 hours after EVT to define 
initial and final infarct volumes (IIV, FIV). We measured early and late 
IGR (EIGR, LIGR) and determined patterns of IGR as exponential 
(ExpIGR), and Non-exponential (NonExp). A clinically significant 
infarct growth increase (FIV – IIV) was stablished with ROC analysis; 
ExpIGR patients were categorized as ExpIGR-A (⩾13 ml) and 
ExpIGR-B (<13 ml) (Figure1A). We measured intraprocedural  
hypotension as delta MAP (dMAP) and hypotensive MAP area (HMA),  
and hypoperfusion intensity ratio (HIR) for collaterals status 
(Figure1B). Logistic/linear regression were used to investigate asso-
ciations between variables.
Results: Of 159 TICI 2c-3 patients 36% presented pattern ExpIGR-A, 
31% ExpIGR-B, and 33% NonExp (Figure2). HMA was independently 
associated with ExpIGR-A (Figure3A) and had a significant interaction 
with HIR. Infarct volume increased of ml per 100 units of HMA, and 4.2 
ml per 0.1 units of HIR (Figure3B) .

and protein in the ipsilateral brain hemisphere. Treatment with a single 
hATf dose reduced blood TSAT for at least 24 hours; the hATf was still 
present in the brain 72 hours later. Human ATf treatment promoted a 
progressive sensory neurological improvement in the tape removal test 
and a reduction of active caspase-2 protein and of endogenous transferrin 
mRNA/protein in the ipsilateral hemisphere.
Conclusions: The beneficial effect of a single hATf dose shortly after the 
onset of ICH suggests that ATf might be a pre-hospital frontline safe 
treatment for IS and ICH before an accurate in-hospital differential 
diagnostic.

Disclosure of interest: No
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A surgical approach to reduce variability after 
filament MCA occlusion in mice

Sodai Yoshimura*1,2, Eva Krestel1, Maximillian Dorok1,  
Antonia Wehn1,3, Igor Khalin1, Nikolaus Plesnila1,4

1University of Munich Medical Center, Institute for Stroke and Dementia 
Research, Munich, Germany, 2Nihon University School of Medicine, 
Department of Neurosurgery, Tokyo, Japan, 3University of Munich Medical 
Center, Department of Neurosurgery, Munich, Germany, 4Cluster for Systems 
Neurology, Munich, Germany

Background and aims: The intraluminal filament middle cerebral 
artery occlusion (fMCAo) model is widely used for preclinical research of 
ischemic stroke. However, evolving infarct volumes are highly variable, 
especially in C57BL/6 mice, which often lack the P1 segment of the pos-
terior cerebral artery (PCA) and therefore develop not only MCA but 
also PCA infarcts after fMCAo. Another factor that contributes to the 
variability of lesion volume is collateral flow from the pterygopalatine 
artery (PPA). The aim of this study was to evaluate different surgical tech-
niques able to reduce the variability of infarct volumes in C57BL/6 mice.
Methods: C57BL/6 mice were subjected to 60 min fMCAo and the influ-
ence of CCA ligation, PPA ligation, and filament morphology on lesion 
volume 24 hours after reperfusion were assessed by histopathological 
analysis.
Results: Using filaments with appropriate coating and ligating the PPA 
while leaving the CCA unaffected significantly reduced the variability of 
infarcts.
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combinations of central keywords. First, we selected the genes reported 
by Ilinca et al for Whole Exome Sequencing. Second, we selected the 
stroke associated positive genes which was reported in at least one paper. 
Third, we selected the genes present on the strongly associated chromo-
somal loci of stroke. Repeated genes were excluded from the final stroke 
gene panel.
Results: In the study, we have considered 470 genes for the stroke gene 
panel. The first segment of a stroke gene panel (SGP- A) includes 214 
genes while second (SGP- B) and third (SGP- C) segment includes 76 and 
180 genes respectively.
Conclusions: The designed panel can be used to analyse and interpret 
the enormous data generated by NGS in upcoming stroke related genetic 
studies. The panel will also help in assessing the pathogenicity of the novel 
variants.
Disclosure of interest: No
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The immunologic phenotype of thrombi is 
associated with future vascular events after 
cerebral infarction

Jeong-Min Kim*1, Wookjin Yang1, Kwang-Yeol Park2,  
Hae-Bong Jeong2

1Seoul National University Hospital, Neurology, Seoul, South Korea, 
2Chung-Ang University Hospital, Neurology, Seoul, South Korea

Background and aims: Thrombi retrieved from patients with acute 
ischemic stroke may contain prognostic information. We investigated the 
relationship between the immunologic phenotype of thrombi and future 
vascular events in stroke patients.
Methods: This study included patients with acute ischemic stroke who 
underwent endovascular thrombectomy at Chung-Ang University 
Hospital in Seoul, Korea, between February 2017 and January 2020. 
Laboratory and histological variables were compared between patients 
with and without recurrent vascular events (RVEs). Kaplan–Meier analysis 
followed by the Cox proportional hazards model was used to identify 
factors related to RVE. Receiver operating characteristic (ROC) analysis 
was conducted to evaluate the performance of the immunologic score by 
combining immunohistochemical phenotypes to predict RVE.
Results: A total of 48 patients were included in the study with 13 RVEs 
(mean ± standard deviation age, 72.8 ± 11.1 years; 27 [56.3%] men). 
Thrombi with a lower percentage of programmed death ligand-1 expres-
sion (hazard ratio [HR], 5.25; 95% confidence intervals [CIs], 1.39–19.9), 
a lower number of high-mobility group box 1 positive cells (HR, 2.92; 95% 
CIs, 0.86–9.88), and a higher number of citrullinated histone H3 positive 
cells (HR, 6.23; 95% CIs, 1.32–29.3) were associated with RVE. The 
immunologic score, which consists of the three immunohistochemical 
phenotypes, showed good performance in predicting RVE (area under the 
ROC curve, 0.862; 95% CIs, 0.763–0.960).
Conclusions: The immunological phenotype of thrombi could provide 
prognostic information after stroke.
Disclosure of interest: No
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NEUROFILAMENT LIGHT CHAIN SERUM 
CONCENTRATIONS AND RENAL FUNCTIONS 
IN ACUTE ISCHEMIC STROKE PATIENTS

Federica Ferrari*1,2, Federico Mazzacane1,2, Beatrice Del Bello1,2,  
Beatrice Gibellini1, Silvia Scaranzin3, Chiara Morandi3, Matteo 
Gastaldi3, Anna Cavallini2
1University of Pavia, Department of Brain and Behavioral Sciences, Pavia, Italy, 
2Neurological Institute Foundation Casimiro Mondino, U.C. Malattie 

Conclusions: Among patients with exponential infarct growth pattern, a 
subgroup will experience important increases of infarct volume during a 
late period, despite of showing an initial slow progression. This growth 
seems to be associated with greater sustained hypotension episodes dur-
ing EVT.

Disclosure of interest: No
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A STROKE GENE PANEL: TO DECIPHER THE 
PATHOGENIC VARIANTS

Ankita Maheshwari*1, Bharathram Uppili2,  
Achal Kumar Srivastava1, Debasis Dash3, Mohammed Faruq2, 
Kameshwar Prasad4

1All India Institute Of Medical Sciences, Neurology, New Delhi, India, 2Institute 
Of Genomics And Integrative Biology, Genomics, New Delhi, India, 3Institute 
Of Genomics And Integrative Biology, Bioinformatics, New Delhi, India, 
4Rajendra Institute Of Medical Sciences, Neurology, New Delhi, India

Background and aims: Stroke is a complex, multifactorial polygenic 
disease resulting from the interplay of genetics and environmental factors. 
Next Generation sequencing (NGS) is a recommended and probable 
technique in the field of stroke genetics. Determining the variation with 
higher functional impact on disease risk is a challenging task as sequencing 
generates millions of reads. Therefore, we designed the stroke gene panel 
to analyze the enormous and massive data. The imperative genetic infor-
mation will be contemplated for stroke research determination and for 
clinical practice.
Methods: We electronically searched the stroke genes in PubMed, 
Embase, Online Mendelian Inheritance in Man (OMIM) and Google 
Scholar. The search was done only for human studies with various 



622 European Stroke Journal 8(2S)

Conclusions: XIII-A concentration decreases after t-PA.
XIII-A concentration in group I with TACI was significantly lower than in 
another stroke, which is associated with worse prognosis.
A more significant decrease XIII-A was associated with worse condition 
on 7th day.
Disclosure of interest: No
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Aβ 1-40, Aβ 1-42, t-tau and α-synuclein as a 
putative serological biomarker in Cerebral 
Amyloid Angiopathy

Leonardo Ulivi1,1, Maria Chiara Caselli1, Elena Ferrari1, 
Roberto D'agliano1, Nicola Giannini*1, Filippo Baldacci1,  
Marco Baldini1, Gaia Mignani1, Michelangelo Mancuso1

1Clinic of Neurology, Clinical and Experimental Medicine, University of Pisa, 
Pisa, Italy

Background and aims: Cerebral amyloid angiopathy (CAA) is a cere-
brovascular disorder characterized by the deposition of β-amyloid protein 
within brain blood vessels and just a probable or possible diagnosis can be 
done in vivo with the Boston Criteria.
The aim of the study is to detect the concentration of serological bio-
markers (Aβ1-40, Aβ1-42, t-tau and α-synuclein) in both red blood cells 
(RBCs) and plasma of CAA patients and cognitively healthy controls 
(HC), evaluating their role as peripheral biomarkers for CAA.
Methods: A total of 40 participants were examined, 20 CAA patients 
and 20 HC enrolled from volunteers. Patients and HC were matched for 
age and sex. All participants underwent a blood sample to quantify pro-
teins’ concentrations in RBCs and plasma by immuno-enzymatic assays.
Results: The results highlighted in CAA patients a significant increase of 
all biomarkers in RBCs and a higher Aβ1-40 and α-synuclein levels in 
plasma. Moreover, it was found an increased Aβ1-42/Aβ1-40 ratio in RBCs 
and decreased ratio in plasma of CAA patients.
Conclusions: In conclusion, our study provides evidence concerning the 
possible use of blood biomarkers for contributing to CAA diagnosis, 
although it is essential to confirm this preliminary data in larger studies.

Cerebrovascolari e Stroke Unit, Pavia, Italy, 3Neurological Institute Foundation 
Casimiro Mondino, Neuroimmunology Research Unit, Pavia, Italy

Background and aims: Many studies have been recently published 
about Neurofilament Light chain (NfL) serum concentrations of ischemic 
stroke patients and its correlation with long-term patients’ prognosis. 
Nevertheless, none of them have addressed so far how renal function may 
influence NfL levels, being this biomarker primarily eliminated from the 
body by the kidney. Our aim was to investigate these correlations in 
stroke patients.
Methods: For this longitudinal prospective observational study, inclusion 
criteria were: >18y, onset <24h, NIHSS >1, pre-stroke mRS=0-1, stroke 
at neuroimaging. Exclusion criteria: >80y, TIA, previous stroke/traumatic 
head injuries, other neurological disease, chronic immunosuppression, 
eGFR<30mL/min, pregnancy. Patients were treated as standard of care, 
routine blood tests done upon admission. NfL serum concentrations were 
determined with Ella Automated Immunoassay System on samples col-
lected within 24h from onset (T0), after 3-5 days (T1) and 7+2 days (T2).
Results: At present, 21 patients have been enrolled (16 males, mean age 
61[±17.23]); 66.7% with minor, 23.8% moderate, 9.5% severe stroke. 
One patient has DM2T, but without renal impairment. Median values 
were creatinine 0.93 mg/dL (IQR 0.93), eGFR 86 mL/min (IQR31.59), 
NfL=25 pg/mL (IQR 47). NfL was higher at T2vs.T0 (p=0.006). NfL con-
centrations positively correlated at every time-points with creatinine (T0 
p=0.002; T1 p=0.006; T2 p=0.014) and negatively with eGFR (p<0.001).
Conclusions: Being primarily eliminated by the kidney, these results con-
firm that NfL serum levels are strictly dependent upon renal function also 
in ischemic stroke patients and this variable should be considered in 
future studies as a potential source of bias.
Disclosure of interest: No
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THE USEFULNESS OF FACTOR XIII 
CONCENTRATION ASSESSMENT IN 
PATIENTS IN THE ACUTE PHASE OF 
ISCHEMIC STROKE TREATED WITH 
THROMBOLYSIS

Małgorzata Wiszniewska*1,2, Wlodarczyk Urszula2,  
Sury Magdalena2, Słomka Artur3, Żekanowska Ewa3

1Stanisław Staszic University of Applied Sciences in Piła, Emergency Medical 
Services, Piła, Poland, 2Stanisław Staszic Specialist Hospital in Piła, 
Neurological Department with Stroke Unit, Piła, Poland, 3Nicolaus Copernicus 
University in Torun, Ludwik Rydygier Collegium Medicum, Faculty of Pharmacy, 
Bydgoszcz, Department of Pathophysiology, Bydgoszcz, Poland

Background and aims: In recent years, there has been a growing inter-
est in factor XIII in stroke. The study's main aim was to assess the useful-
ness of factor XIII concentration determination in patients with acute 
ischemic stroke (AIS) treated with thrombolysis (t-PA).
Methods: The study was conducted in two groups of 84 patients with AIS: 
group I with thrombolytic therapy and group II without thrombolysis.
A physical examination, neurological status (using National Institutes of 
Health Stroke Scale, NIHSS), patients’ daily activities measured with 
Barthel Index and Modified Rankin Scale (mRS), and blood tests were 
carried out on the 1st and 7th day. CRP, fibrinogen, D-dimers, NLR index, 
and the concentration of factor XIII A in the blood were assessed.
The statistical analysis was performed using the STATISTICA v. 13.3 com-
puter program by TIBCO. p-value < 0.05 was considered statistically 
significant.
Results: In group I, the concentration of XIII A decreased significantly 
between 1st and 7th day (p < 0.001). In group I, the concentration of 
XIII-A on 7th day in TACI was significantly lower than in another stroke. 
XIII-A concentration in group I was significantly lower with ASTRAL < 
31. A greater decrease in XIII-A between the first and second sampling 
was associated with worse patient's neurological state in I group.

HC=20 CAA=20 P value

RBC Aβ1-42 5,84±2,70 29,89±8,41 < 0.0001
 Aβ1-40 10,92±6,59 39,33±9,72 < 0.0001
 t-tau 2,71±2,74 10,79±6,07 < 0.0001
 α-syn 4,54±3,95 14,19±2,80 < 0.0001
 Ratio Aβ1-42/ Aβ1-40 0,53±0,35 0,85±0,59 0.0121
Plasma Aβ1-42 1,01±0,51 0,76±0,45 0.1124
 Aβ1-40 4,13±1,39 5,93±1,56 0.0067
  t-tau 0,06±0,02 0,08±0,04 0.0994
 α-syn 1,26±0,33 1,87±0,65 0.0295
 Ratio Aβ1-42/ Aβ1-40 0,37±0,15 0,19±0,05 0.0011

Disclosure of interest: No
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WHOLE-EXOME SEQUENCING FOR 
THE IDENTIFICATION OF GENETIC 
VASCULOPATHIES AMONG A COHORT OF 
PRIMARY CNS VASCULITIS

JYOTI SHARMA*1,1, Vasantha Padma1, Ajay Garg2,  
MC Sharma3, Rohit Bhatia1, Mamta Singh1, Awadh Kishor 
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Admission CGRP levels did neither predict final infarct volume nor clinical 
outcome at 90 days (all p>0.05).
Conclusions: Stroke patients present with largely varying but stable 
plasma CGRP levels, which are neither associated with collateral flow nor 
clinical outcome. Future studies might need to utilize hypothesis-free 
‘omics’ approaches to identify biomarkers for collateral flow.
Disclosure of interest: No
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Genome-wide association (GWAS) study in 
cervical artery dissection patients with stroke

Juan F Calderon1, Marilaura Nuñez2, Julio Santelices3,  
Enrico Mazzon4, Violeta Diaz4, Alejandro Brunser4,  
Paula Munoz Venturelli*2

1Faculty of Medicine Clinica Alemana Universidad del Desarrollo, Genetics and 
Genomics Center, Santiago, Chile, 2Faculty of Medicine Clinica Alemana 
Universidad del Desarrollo, Clinical Research Center, Santiago, Chile, 3Faculty of 
Medicine Clinica Alemana Universidad del Desarrollo, Tecnología Medica, 
Santiago, Chile, 4Faculty of Medicine Clinica Alemana Universidad del Desarrollo, 
Servicio de Neurología, Departamento de Neurología y Psiquiatría, Santiago, Chile

Background and aims: Cervical Arterial Dissection (CeAD), a major 
cause of stroke in young people, is considered a multifactorial disease 
associated to environmental factors and genetic susceptibility. Stroke in 
CeAD is a consequence either of embolism originating from the injured 
intima or of hemodynamic compromise. The impaired ability to provide 
adequate cerebral blood flow during ischemia might be associated to 
genetic factors. We aimed to compare genetic variants in patients with 
CeAD with stroke versus CeAD patients without stroke, using genome-
wide association study (GWAS).
Methods: A prospective registry of Chilean population ⩾ 18 years old 
with clinical and radiological diagnosis of CeAD was performed. Genome-
wide genotyping data was processed in PLINK v.1.9. The threshold for 
significance after applying Bonferroni correction was set at P<5x10-8. 
The data obtained were visualized using the packages data.table; fastman; 
qqman for Manhattan plots and quantile-quantile plots in R.v.4.2.2.
Results: 93 CeAD patients were registered. Nineteen (20%) patients 
with CeAD related acute stroke were identified. Both groups had similar 
characteristics. The GWAS of CeAD patients with stroke compared to 
those without stroke identified rs12425189 on chromosome 12, located 
within an intron of the Rabphilin-3A (RPH3A) gene (P=0.006).
Conclusions: These findings suggest that there may be a potential novel 
regulatory mechanism for RPH3A, a synaptic vesicle protein significantly 
involved in the pathophysiology of reperfusion injury in animal models, or 
other genes in the nearby genomic region with potential functional impli-
cations in stroke in association with CeAD. More studies in this popula-
tion are needed.

Pandit1, Rajesh Singh1, Roopa Rajan1, Anu Gupta1,  
Ayush Agarwal1, Venugopalan Y Vishnu1

1All India Institute of Medical Sciences, Neurology, New Delhi, India, 2All India 
Institute of Medical Sciences, Neuroradiology, New Delhi, India, 3All India 
Institute of Medical Sciences, Neuropathology, New Delhi, India

Background and aims: Genetic vasculopathies can mimic systemic vas-
culitis including predominant CNS involvement. We aim to identify 
whether there is a significant subgroup of genetic vasculopathy among a 
group of probable Primary CNS Vasculitis patients, PCNSV (without 
brain biopsy) using singleton whole-exome sequencing (WES).
Methods: We included patients from the ongoing AIIMS PCNSV registry 
who satisfy the criteria for probable PCNSV. All patients underwent sin-
gleton WES. Virtual diagnostic panels were applied to exome data and 
ACMG criteria was applied to classify identified variants. Cases were con-
sidered solved where pathogenic or likely pathogenic variants consistent 
with the phenotype were identified, likely solved where suitable VUS 
were identified and unsolved where no suitable variant were found.
Results: We have recruited 28 probands including 8 trio samples out of 
planned sample size of 60 probands. All 28 probands underwent singleton 
WES. After analysis, five patients (18%) were solved or likely solved. Two 
patients were solved (NOTCH3, TGFB3), three patients were likely solved 
(NLRP3, KRIT1, XYTL1), VUS was identified in one patient (SQSTM1) and 
23 (82%) probands did not show any tiered variants. Results of singleton 
WES in 32 probands are pending followed by segregation analysis of likely 
solved and VUS cases.
Conclusions: The diagnostic yield of 18% of genetic vasculopathies in a 
cohort of probable CNS vasculitis is unique in understanding the pheno-
type and genotype of PCNSV. Larger studies using multicentre and multi-
national collaboration are needed the validate the results of this ongoing 
study.
Funding: AIIMS Intramural Research Grant, India
Disclosure of interest: No
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Plasma CGRP levels are not associated with 
collateral flow and outcome after stroke

Nina Meißner*1, Mersedeh Bahr-Hosseini2, Paul Reidler3,  
Jeffrey Saver2, Steffen Tiedt1

1University Hospital, LMU Munich, Institute for Stroke and Dementia 
Research, München, Germany, 2University of California Los Angeles, 
Department of Neurology and Comprehensive Stroke Center, Los Angeles, 
United States, 3University Hospital, LMU Munich, Department of Radiology, 
Munich, Germany

Background and aims: The selection of stroke patients for endovascu-
lar treatment currently depends on advanced imaging. A blood-based bio-
marker for collateral flow might support patient selection in the absence 
of advanced imaging. Calcitonin gene-related peptide (CGRP) mediates 
cerebral blood flow autoregulation as a potent vasodilator.
Methods: We determined the kinetics of plasma CGRP levels after 
stroke and their association with collateral flow, and both imaging and 
90-day clinical outcome in 54 randomly selected patients from the ongo-
ing CIRCULAS study. Regional leptomeningeal collaterals, penumbral and 
infarct core volumes were measured using baseline multimodal CT. Final 
infarct volumes were manually segmented on follow-up scans. The rela-
tion between CGRP levels and imaging and clinical data was explored 
using univariable regression models.
Results: CGRP levels of stroke patients (age 78 [70-86] years, 37% 
female, NIHSS score 13 [7-18], time from onset 4.7 [2.5-7.0] hours) upon 
hospital admission ranged from 33.5 to 1050 pg/ml and followed a normal 
distribution. CGRP levels did not change from hospital admission to the 
next morning (admission: 186 [129-239] vs. next morning: 184 [124-307] 
pg/ml, p=0.44). No associations were found between admission CGRP 
levels and CTA collateral scores or severity of ischemia on CT perfusion. 

Figure 1. Manhattan Plot.
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recruited, who had been completely protocolised without evidence of 
stroke aetiology, the patients were evaluated in the neurogenetics clinic 
and as part of the diagnostic approach, a study was conducted Invitae 
Leukoencephalopathy Panel, Test code: 55002.
Results: Of 30 patients analyzed, 11 (36.67%) presented pathogenic 
genetic variants corresponding to leukodystrophies and 3 (10%) pre-
sented genetic variants corresponding to vascular leukopathies: COL4A2 
(small vessel disease type 2), NOCHT3 (CADASIL) and TREX1 (retini-
aine vasculopathy as leukoencephalopathy) that explained their clinical 
picture. In all cases, phenotype-genotypic correlation was performed, 
both clinically and by MRI.
Conclusions: The diagnostic approach of stroke patients of uncertain 
aetiology with complete protocols and suspected genetic aetiology 
should include new generation molecular studies as an approach, avoid 
delay in diagnosis, establish timely treatment and provide genetic counsel-
ling to the patient and family. It is necessary to design studies that allow 
us to know the epidemiology and to plan an approach strategy and include 
these tests in their study protocol.
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DECREASING PLASMA MID-REGIONAL PRO-
ADRENOMEDULLIN LEVEL AS A PREDICTOR 
OF THE FAVORABLE NEUROLOGICAL 
OUTCOMES IN ACUTE ISCHEMIC STROKE

Yuma Shiomi*1, Hiroyuki Ishiyama1, Tomotaka Tanaka1, Satoshi 
Saito1, Masatoshi Koga2, Kazunori Toyoda2, Masafumi Ihara1

1National Cerebral and Cardiovascular Center, Department of Neurology, 
Suita, Japan, 2National Cerebral and Cardiovascular Center, Department of 
Cerebrovascular Medicine, Suita, Japan

Background and aims: Adrenomedullin (ADM) is a neuroprotective 
peptide secreted as a compensatory response to brain ischemia. Recently, 
we have reported plasma mid-regional proADM (MR-proADM), a stable 
peptide fragment of the ADM precursor, as a biomarker of the ischemic 
penumbra in acute ischemic stroke (AIS). In this study, we investigated the 
association between decreasing plasma MR-proADM levels and neuro-
logical outcomes in AIS.
Methods: Consecutive AIS patients within 4.5 hours of the onset were 
prospectively enrolled between 2017 and 2019 and were divided into the 
decrement group and non-decrement group, based on whether the 
plasma MR-proADM levels decreased from day 1 to 3 or not. The NIH 
Stroke Scale (NIHSS) scores were compared between the two groups.
Results: Among 86 patients (median age, 76 years; male, 59%), NIHSS 
scores on day 1 were comparable between the two groups (median 
[IQR], 6 [3–8] vs. 9 [5–16], P=0.24). However, NIHSS scores at discharge 
were significantly lower in the decrement group than the counterpart (0 
[0–2] vs. 3 [0–7], P=0.001), even after adjusting for age, sex, premorbid 
modified Rankin Scale, NIHSS on day 1, eGFR, and reperfusion therapy 
(β= −3.11 [95%CI, −5.96–−0.263], P=0.033). The changes in the levels of 
MR-proADM from day 1 to 3 were significantly correlated with the 
changes in the NIHSS scores from day 1 to discharge (r=0.231, P=0.032).
Conclusions: The decrement of plasma MR-proADM levels, indicating 
the early recovery of the penumbra, could be a potential predictor of 
favorable outcomes in AIS.
Disclosure of interest: No
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GENETIC ETIOLOGY OF CEREBROVASCULAR 
DISEASE, EXPERIENCE IN A THIRD LEVEL 
CENTER IN MEXICO
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Background and aims: Stroke is one of the most important causes of 
disability in the world. Environmental risk factors are very well identified. 
30% of cases of cerebrovascular disease remain of undetermined origin. In 
2022 our neurological centre treated 900 patients of which 20% did not 
find the cause of the stroke.
Methods: Retrospective, transversal, descriptive study of patients 
treated at the National Institute of Neurology from January 2021 to 
December 2022, 30 patients with neurological alterations and MRI imag-
ing patterns suggestive of vascular disease of genetic aetiology were 
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PROTEOMICS-BASED CLASSIFICATION OF 
TRANSIENT ISCHAEMIC ATTACKS, MIMICS 
AND HEALTHY CONTROLS USING MACHINE 
LEARNING

Stephan Lau1, Deeksha Sharma*2, Sushma Rao3, Marten Snel3, 
Austin Milton4, Suzanne Edwards5, Elaine Leung6,  
Michael Djukic2, Timothy Chataway6, Martin Lewis7,  
Mark Jenkinson1, Timothy Kleinig8, Jim Jannes8, Simon Koblar2, 
Anne Hamilton-Bruce8

1University of Adelaide, School of Computer and Mathematical Sciences, 
Adelaide, Australia, 2University of Adelaide, Medicine, Adelaide, Australia, 



Abstracts 625

on the 10th day (20.65±14.97 vs. 0.50±0.37 ng/mL, p<0.01). On the 
10th day, Bcl-2 concentration was higher in patients with larger (⩾50 mL) 
DWI lesion (5.07±5.49 vs. 0.12±0.08 ng/mL, p<0.01).
Conclusions: The delayed apoptosis activation in ischemic brain could 
be associated with stroke severity and lesion volume. Additional studies 
are needed to improve the understanding of the prognostic value of apop-
tosis biomarkers in AIS.
Disclosure of interest: No
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BRAINCHECK: A RAPID POINT-OF-CARE 
BLOOD TEST FOR THE MANAGEMENT OF 
CEREBROVASCULAR DISORDER PATIENTS IN 
THE AMBULANCES

Leire AZURMENDI*1, Sandrine Reymond1, Carmen de  
Jesús-Gil2, Anna Penalba3, Ana Barragán2, Juan Antonio 
Cabezas Rodriguez4, Rosa Delgado2, Francisco Moniche 
Alvarez4, Soledad Pérez Sánchez2, Alejandro Gomnzález4,  
Joan Montaner2, Jean-Charles Sanchez1

1University of Geneva, Department of Medicine, Geneva, Switzerland, 
2Hospital Universitario Virgen Macarena, UGC Neurología, Seville, Spain, 3Vall 
d’Hebron Research Institute, Neurovascular Research Lab, Barcelona, Spain, 
4Hospital Universitario Virgen del Rocio, Neurología, Seville, Spain

Background and aims: ABCDx DUOCheck™ is a rapid test for the 
concomitant quantitative measurement of NT-proBNP and H-FABP in 
human blood samples with the ABCDx BRAINCheck™ App software. 
Individually, NT-proBNP or H-FABP concentrations are not sensitive 
enough for stroke diagnosis in routine clinical practice. However, their 
combination has been described as key tool for the triage of LVO patients. 
This device may help in earlier patient management in ambulances.
Methods: DUOCheck™ is a duplex lateral flow assay method based on a 
unique combination of monoclonal dye conjugate and solid phase antibodies 
to identify NT-proBNP and H-FABP. After the addition of 50µL whole blood, 
intensities of the test lines were quantified at 15 min with BRAINCheck™ 
smartphone reader. Linearity and low limit of quantification (LLOQ) were 
assessed using serial dilution of standardized samples and blood patient sam-
ples. BRAINCheck™ was compared to classical ELISA assays (MSD).
Results: The dose response fitted a linear regression within the range  
of 450 to 6500 pg/mL for NT-proBNP and 3 to 120 ng/mL for H-FABP. 
LLOQ in blood was fixed as 450 pg/mL for NT-proBNP and 3 ng/mL  
for H-FABP. Strong Spearman correlation was found for H-FABP  
(ρ=0.77, p<0.001) and NT-proBNP (ρ=0.82, p<0.001) when MSD and 
DUOCheckTM concentrations were compared.
Conclusions: The quantification of both NT-proBNP and H-FABP using 
the DUOCheck™ and BRAINCheck™ smartphone App may lead to a 
rapid triage decision of LVO patients, already in ambulances. This may 
improve patient’s management and assist medical doctors to provide ear-
lier the most appropriate treatment to patients.
Disclosure of interest: Yes
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A high-throughput copy number variation 
genotyping strategy (A substudy of Canvas(Copy 
number variation and Stroke) Study)

Jia-Lu Qiao*1, Rebecca Terrall2, Bowang Chen3, Philipp Erhart1, 
Kristina Schlicht4, Arne Lindgren5, John Cole6,  
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3South Australian Health & Medical Research Institute, Proteomics, 
Lipidomics, Metabolomics, and MS-Imaging, Adelaide, Australia, 4Central 
Adelaide Local Health Network, Cardiology, Adelaide, Australia, 5University of 
Adelaide, Adelaide Health Technology Assessment, Adelaide, Australia, 
6Flinders University, Medicine and Public Health, Adelaide, Australia, 7South 
Australian Health & Medical Research Institute, Neuropsychiatric Laboratory, 
Adelaide, Australia, 8Central Adelaide Local Health Network, Neurology, 
Adelaide, Australia

Background and aims: A transient ischaemic attack (TIA) acts as a 
warning sign for an ischaemic stroke. Accurately differentiating TIAs from 
TIA-mimics (e.g., migraines, seizures, etc.) can significantly reduce the risk 
of stroke. Our pilot study in 2021 (n=18) (Milton, 2021) identified candi-
date protein biomarkers. We aim to expand on the pilot by using our 
larger sample set to classify TIAs, TIA mimics and healthy controls (n=65) 
using plasma proteomics and machine learning models.
Methods: Patients with suspected TIA were enrolled from a COMmunity-
Based rapid Assessment TIA clinic (COMBAT) and a hospital-based Rapid 
Assessment Clinic (TQEH-RAC) in addition to healthy controls. Patients 
were classified retrospectively as TIA, or TIA-mimic by a neurologist and 
a GP with Special Interest in Stroke (GP-SIS). Clinical data and blood 
samples were collected at time of enrolment. The samples underwent 
proteomic processing using updated DIA-PASEF methodology on a 
TimsTOF Pro Mass Spectrometer. Machine learning models, including a 
support vector machine classifier and decision trees, are being trained and 
optimised on the data and validated using cross-validation.
Results: The sample cohort consisted of 65 participants (29 TIAs, 13 
TIA-mimics, 23 healthy controls). Proteomic data was processed using 
DIA-NN and analysed using the MetaboAnalyst platform. A total of 390 
proteins were identified.
Conclusions: Previously we identified protein subsets that differed sig-
nificantly (p<0.02) between groups (Milton, 2021). The newly identified 
proteins and combinations on the full sample set (n=65) are undergoing 
further refinement using machine learning to develop an optimal multi-
variate classifier for use in future large-scale studies.
Disclosure of interest: No
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APOPTOSIS BIOMARKERS DYNAMICS IN 
ISCHEMIC STROKE

Evgenii Gusev1, Tatiana Kluchnik2, Irina Othman2,  
Anna Chukanova1, Elena Chukanova1, Ivan Koltsov*1

1Pirogov Russian National Research Medical University, Neurology, 
Neurosurgery, and Medical Genetics Department, Moscow, Russian 
Federation, 2Mental Health Research Center, Neuroimmunology Laboratory, 
Moscow, Russian Federation

Background and aims: This exploratory study aimed to assess the 
dynamics of blood concentration of apoptosis biomarkers in acute 
ischemic stroke (AIS) and to search for their potential associations with 
neurological deficit and lesion volume.
Methods: 62 anterior circulation AIS patients and 40 small vessel disease 
(SVD) patients with no history of AIS were recruited. Neurological status 
was assessed using the National Institutes of Health Stroke Scale (NIHSS). 
Magnetic resonance imaging (MRI) was used to verify the diagnosis. ELISA 
assay was used to assess pro-apoptotic (p53) and anti-apoptotic (Bcl-2) 
factors concentrations at baseline and on the 10th day after admission. 
The Local Ethics Committee approved this study.
Results: In AIS, p53 and Bcl-2 concentrations were higher than in SVD 
(19.03±13.94 vs. 3.12±3.00 ng/ml, p<0.05 at baseline, 15.91±11.76 vs. 
3.76±4.00 ng/mL, p<0.05 on the 10th day). Baseline p53 concentration 
was higher in patients with higher NIHSS score (⩾10) than in patients 
with lower one (3.30±2.08 vs. 19.82±16.90 ng/mL, p<0.05). Additionally, 
baseline p53 concentration was higher in patients with larger (⩾50 mL) 
DWI lesion at admission (17.97±13.55 vs. 0.38±0.25 ng/mL, p<0.01) and 
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Neurology Department, Chisinau, Moldova, 3Institute of Neurology and 
Neurosurgery, Neurology Department, Chisinau, Moldova, 4State University 
Of Medicine and Pharmacy, Department of Neurology nr. 1, Chisinau, 
Moldova

Background and aims: RES-Q Registry is the first stroke database in 
Republic of Moldova. The aim is to map key performance indicators for 
quality of stroke care and to improve stroke management.
Methods: Each center registers all stroke patients hospitalized in march, 
yearly.
Results: The number of participated centers has increased from 4 in 
2017 to 15 in 2022. In six years we have registered 2785 patients. The 
median age was 68 years, median NIHSS at admittance was 9 points. Our 
results showed improvement of revascularization procedures: intravenous 
thrombolysis increased from 1,12% in 2017 to 9,4% in 2022, and mechani-
cal thrombectomy from 0,49% in 2019 to 3,1% in 2022, the door-to-
needle time decreased from 85 to 51 minutes and door-to-groin time 
from 228,5 to 108,5 minutes in the investigated period. Median Modified 
Rankin Score at discharge did not change significantly and mortality has 
decreased (from 24,52% in 2017 to 12,4% in 2022). Most of the patients 
received secondary prevention therapies that were level-1 evidence-
based processes of care; antihypertensive agents (93,15%-95,6%), anti-
platelets drugs (91,1%-98,89%), anticoagulants for patients with atrial 
fibrillation (34% in 2018 vs 70,5% in 2022), but cholesterol-lowering medi-
cation was prescribed to less than a half of the participants (34,73%-
42,3%). Secondary stroke prevention might be improved by increasing the 
usage of statins.
Conclusions: For a better prognosis of stroke we need to increase the 
number of stroke units, the educational activities, and to elaborate and 
implement a national stroke plan.
Disclosure of interest: No
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Investigating Quarterly Stroke Unit Admission 
Rates from the Irish National Audit of Stroke

Lucy Chapman*1, Joan Mccormack2, Tim Cassidy2,3,  
Ronan Collins1,2, Olga Brych2, Joseph Harbison1,2

1University Of Dublin, Trinity College, Department of Medical Gerontology, 
Dublin, Ireland, 2Irish National Audit of Stroke, National Office of Clinical 
Audit, Dublin 2, Ireland, 3St. Vincent's University Hospital, Department of 
Geriatric Medicine, Dublin 4, Ireland

Background and aims: Care within a stroke unit (SU) improves out-
comes in stroke patients. Admission rates of stroke patients to an SU is a 
national key performance indicator collected by INAS. 2020 and 2021 
showed a reduction in SU admission rate. We performed an analysis to 
see if hospital overcrowding is associated with SU admission rate.
Methods: Quarterly data on proportion of stroke patients admitted 
between Q1 2013 and Q4 2021 were analysed against the Irish Nurses & 
Midwives Organisation (INMO) data on hospital Trolley Count; the num-
ber of patients awaiting admission to a hospital bed. Proportions were 
compared using Chi Square statistic.
Results: SU admission increased from 65.2% in 2013 to 72.7% in 2018 
(Chi Sq 41.5, p<0.0001), subsequently reducing to 69.8% in 2021 (Chi Sq 
8.83, p=0.003). Annual Trolley Count increased from 42954 in 2013 to 
90497 in 2019 (111% increase) reducing to 44565 in 2020 and 60546 in 
2021. Between 2013 and 2021, SU admission rate was highest in Q2 
(69.8%) and Q3 (70.7%) compared with Q1 (67.2%) and Q4 (66.2%). 
There were significant differences in Q3 and Q4 SU admission rates (Chi 
Sq 39.4 p<0.0001) and Q1 and Q2 (Chi Sq 14.4, p=0.0001). Trolley count 
was highest in Q1 followed by Q4.
Conclusions: SU admission rates are lowest in Q1 and Q4 correspond-
ing with maximum trolley count. The fall in SU admission rate 2020/21 
was associated with a drop in trolley count and is more likely due to 
infection control measures than overcrowding.
Disclosure of interest: No
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Background and aims: Current copy number variation (CNV) algo-
rithms are labor-intensive and time-consuming, with high misgenotyping 
rates. We here present an alternative strategy using clusterplots to visual-
ize selected CNVs in whole study populations, which aims to improve 
accuracy and speed of array-based CNV genotyping.
Methods: 
1.  Protein-coding CNV regions from previous CNV studies were analyzed.
2.  The median signal intensities for all SNPs within each CNV-region and 

in flanking regions were calculated.
3.  Signal intensities were normalized by subtracting flanking signals from 

CNV signals.
4.  All SNPs in a CNV region were classified as homozygous, heterozygous 

di-allelic or heterozygous tri-allelic.
5.  Clusterplots were generated and inspected in the South London 

Ethnicity and Stroke Study (SLESS) (n=1587) and the Health Retirement 
Study (HRS) (n=13254). Findings were compared with findings of con-
ventional methods (PennCNV analysis and visual inspection).

Results: 
1.  Speed: From Chr6 to Chr10 in SLESS, clusterplot analysis of 181 CNV 

regions took around 20 hours, and PennCNV analysis and visual 
inspection of 10951 CNV findings required around 4-week work.

2.  Accuracy: Normalization significantly reduced the rate of false-positive 
CNV-findings. From Chr6-Chr10, 1008 calls were identified from 181 
CNV regions by Clusterplots, of which 11 false negatives and 10 false 
positives, with a sensitivity rate of 98.92%.

3.  Robustness: The clusterplot succeeds in performing robust CNV gen-
otyping on platforms of different quality.

4.  Clusterplots could also be used for CNV analysis of sex chromosomes.
Conclusions: The described novel clusterplot strategy allows accurate 
and rapid CNV genotyping in large populations.

Disclosure of interest: No

CLINICAL PRACTICE, MANAGEMENT  
AND CARE
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MOLDOVIAN EXPERIENCE ON RES-Q 
REGISTRY FOR MONITORING THE QUALITY 
OF STROKE CARE FROM 2017 TO 2022 YEAR
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p=0.131) were not statistically significant. However, the CTP group had a 
lower presenting median NIHSS (8.00 [13] vs. 14.00 [13], p=0.006). Of 
those receiving thrombectomy, there was no significant difference in median 
door to groin time between the groups that went directly to angiography 
vs. CTP (25 [18] vs. 39 [34], p=0.996). Median mRS at 90 days was similar 
(3 [4] vs. 3 [3], p=0.435).
Conclusions: Presenting NIHSS may predict whether LVO patients who 
receive thrombolysis get additional imaging upon transfer. Employing CTP in 
those ultimately receiving thrombectomy does not seem to lead to signifi-
cant delays in groin puncture times or clinical outcomes in this population.
Disclosure of interest: No
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Reducing Door to Needle Time through 
Simulation-Based Education

James Irvine*1, Mark Bowman1, Kevin Dynan1,  
Charlotte Mccallion1

1Ulster Hospital, Stroke and Elderly Care, Dundonald, United Kingdom

Background and aims: Many medical specialty trainees report a lack of 
confidence in hyperacute stroke management, contributing to inefficient 
patient care. We identified a lack of knowledge of our pathways, as well 
as difficulty managing human factors, particularly communication and 
teamwork. We hypothesised that the implementation of a simulation-
based education programme could address these issues and lead to 
improvements in our door-to-needle (DNT) times.
Methods: We organised a scenario-based simulation education session 
for our trainees led by a multi-disciplinary faculty. We addressed the man-
agement of acute ischaemic stroke, intracerebral haemorrhage, and basi-
lar artery occlusion, as well as thrombolysis complications. Learners were 
surveyed before and after each session to gauge improvements in knowl-
edge and confidence using a Likert scale. Free text feedback was sought 
from both learners and faculty to identify areas for improvement. We 
measured the mean DNT 3 months before and after our session.
Results: We improved both the knowledge and confidence of trainees in 
managing hyperacute stroke presentations and the human factors involved 
in a stroke pathway. We received feedback regarding the staffing of our 
on-call team and improving communication, including the use of lanyard 
cards and single point of contact devices. We also noted an improvement 
in our mean DNT amongst trainees who attended our training from 
51mins to 34mins. Our simulation programme is expanding locally and 
regionally to improve training across all healthcare trusts.
Conclusions: Simulation education is beneficial in improving knowledge 
and confidence in the management of hyperacute stroke and can contrib-
ute to reduced DNT.
Disclosure of interest: No
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TRANSIENT GLOBAL AMNESIA: THE 
IMPORTANCE OF A MULTIDISCIPLINARY 
EVALUATION

Sara Pires-Barata*1, Inês Buinho1, Maria João Marques1,  
Silvia Lourenco1, Carmen Corzo1, Luisa Rebocho1

1Hospital do Espírito Santo de Évora, Stroke Unit, Évora, Portugal

Background and aims: Transient global amnesia (TGA) is characterized 
by the presence of an amnestic period, with a length of no longer then 
24h. It can mimic some life-threatening conditions, like a vascular event. 
The aim of this study is to characterize these patients.
Methods: From January 2004 to December 2022, 76 patients were diag-
nosed with TGA and were eligible for this study. A comprehensive analy-
sis of the clinical data, including neuropsychological evaluation and follow 
up period was performed.
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Comparison of Complications of Carotid  
Artery Stenting among Consecutive Patients 
above and below age 70 at The Ottawa  
Hospital, a Comprehensive Stroke Centre  
in Ontario, Canada

Holly Sim*1, Kyra Steiner2, Brian Dewar3, Derek Roberts4,5,  
Dar Dowlatshahi1,3, Michel Shamy1,3

1The Ottawa Hospital Civic Campus, Neurology, Ottawa, Canada, 2University 
of Ottawa Roger Guindon Hall, Neurology, Ottawa, Canada, 3Ottawa Hospital 
Research Institute, Neurology, Ottawa, Canada, 4The Ottawa Hospital Civic 
Campus, Vascular Surgery, Ottawa, Canada, 5Ottawa Hospital Research 
Institute, Clinical Epidemiology, Ottawa, Canada

Background and aims: Stroke prevention guidelines recommend 
carotid endarterectomy (CEA) over carotid artery stenting (CAS) for 
patients above age 70 with symptomatic extracranial carotid stenosis. We 
compared complications among patients above and below age 70 under-
going CAS at The Ottawa Hospital in Ontario, Canada.
Methods: We retrospectively identified consecutive patients who under-
went CAS from June 2019 to May 2021. We captured baseline character-
istics, imaging details, and Vascular Surgery’s involvement. We calculated 
Odds Ratio (OR) using R (version 4.2.2) to compare complications in the 
first 24 hours post-CAS.
Results: We included 140 patients; 93% were symptomatic and 61% 
were male. The average age was 70.4 years; 54% were above age 70. Most 
(73%) patients above age 70 underwent CAS without prior assessment by 
Vascular Surgery. There were no differences in intraprocedural complica-
tions (OR 0.76, 95% CI 0.37-1.54, p=0.45) and post-procedural complica-
tions among those above and below age 70. One patient above and one 
below age 70 experienced perioperative myocardial infarction; none had 
a stroke or died. We did not assess outcomes at 90 days or beyond, or 
among patients undergoing CEA.
Conclusions: Although most patients in our study were above age 70, 
they were not assessed by Vascular Surgery for endarterectomy prior to 
stenting. Periprocedural and post-procedural complications and serious 
adverse events within the first 24 hours of CAS were similar between 
patients above and below age 70.
Disclosure of interest: No
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Predictors and Outcomes of CTP Utilization in 
the Drip-and-Ship Model

Rahul Rao*1,2, Aizaz Ali2, Zeinab Zoghi1, Julie Shawver1,  
Richard Burgess1,2, Syed Zaidi1,2, Mouhammad Jumaa1,2
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Background and aims: Computerized tomography perfusion (CTP) 
determines thrombectomy eligibility in the late window and after throm-
bolysis (IV tPA) in the early window. We characterize differences in 
patients with large vessel occlusion (LVO) who received IV tPA selected 
to go to CTP vs. angiography.
Methods: 160 patients who received IV tPA and were transferred for the 
intention of thrombectomy were retrospectively evaluated from January 
2020 to June 2022. Baseline characteristics, time efficiencies, and clinical 
and radiographic outcomes were compared between the groups that 
transferred to CTP vs. no CTP using two sample t test and Mann Whitney 
U test.
Results: Comparing the CTP and no CTP groups, door-to-needle time 
(median in minutes [IQR]: 62 [47] vs. 54.5 [32], p=0.995), mean age 
(71.52±11.62 vs. 70.13±14.78, p=0.871), location of occlusion (% anterior: 
97.7% vs. 82.4%, p=0.127), and time of day (% day time: 79.5% vs. 71.6%, 
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Ireland, 3St. Vincent's University Hospital, Department of Geriatric Medicine, 
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Background and aims: The Covid pandemic resulted in substantial 
challenges to delivery of care in hospitals. The Irish National Audit of 
Stroke collects data on patient processes and outcomes from Irish hospi-
tals. We reviewed data from the two years before the pandemic 2018-
2019 with the two subsequent years 2020-2021 to look for changes in 
care.
Methods: Data for four years from January 2018 to December 2021 
were analysed. Proportional data related to key performance indices were 
compared used Chi Square statistics.
Results: Population demographics were unchanged (M:F 57% : 43%. 
Median Age: M 72 years, F 78 years). Proportion admitted <3hours 
decreased (50.4% to 47.6%. Chi sq 6.78, p=0.009) but reflected a continu-
ous drop from 61% in 2014/15. Proportions reviewed <10minutes from 
admission increased (40.1% to 48.9% Chi Sq 107.5 p<0.0001) and imaged 
<1 hour from admission increased (39.0% to 47.5% Chi Sq 124.1, 
p=0.0001).
Proportion admitted to stroke unit reduced slightly (72.1% to 70.2%, Chi 
Sq 7.73 p=0.006) but admission restriction due to infection control 
increased significantly (3.7% to 10.1%. Chi Sq p<0.0001) and the propor-
tion admitted from nursing homes dropped (3.7% to 3.2%. Chi Sq 4.8 
p=0.028).
Thrombolysis rate of ischaemic stroke declined non-significantly (11.2% 
to 10.3%. p=0.07) but those thrombolysed after arriving <4 hours from 
onset dropped more profoundly (29.1% to 24.8% p=0.0006). 
Thrombectomy numbers increased by 31.5% (610-802).
Conclusions: Quality of stroke care has largely been preserved since the 
pandemic with some small improvements. Delay to presentation with 
stroke represents a continuing and worsening problem.
Disclosure of interest: No
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PATIENT FLOW ANALYSIS WITH FAST 
TRACK STROKE MRI IN THE EMERGENCY 
DEPARTMENT
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Background and aims: Early detection of stroke is essential for good 
treatment outcomes, and the superiority of magnetic resonance imaging 
(MRI) is already established. Triage by a stroke specialist in the Emergency 
Department (ED) may also facilitate this process. Reduced length of stay 
(LOS) in hospital may improve prioritization of resources. However, the 
effects of these combined measures upon LOS remains to be deter-
mined. We aim to evaluate LOS before and after implementation of a 
front-line stroke specialist with access to fast-track stroke MRI in the ED.
Methods: We used retrospective data of patients admitted to the neuro-
logic ED at Herlev Hospital, extracted from the electronic health records. 
We calculated the average LOS and the percentage of patients who were 
discharged within 24 hours, and compared between two time periods, i.e., 
before and after implementation of front-line stroke neurologists with 
fast-track stroke MRI. The periods were January 1st to December 31st, 
2019, and January 1st to December 31st, 2020, respectively.
Results: 13851 patients (55% women) were admitted to the neurologic 
ED, 6650 before and 7201 after implementation of frontline stroke special-
ists and fast-track stroke MRI. Before implementation, the geometric 

Results: 61 patients were women (age ẋ=60±12y). Prevalent vascular 
risk factors were dyslipidemia and HBP. For most patients, the event 
lasted less than 8 hours. An apparent emotional trigger was present in 67. 
At ER admission, more than half presented a systolic >140mmHg. In MRI 
study hyperintensive signal in hippocampus was observed in 21 patients 
(either bilateral or unilateral). During follow up period (3 to 6 months), 
control MRI showed no abnormalities, 4 patients had a vascular event, and 
in neuropsychological evaluation was observed slow processing speed, 
impairment in verbal fluency and severe anxiety symptoms.
Conclusions: TGA was prevalence in women, with dyslipidemia and 
HBP as the most common vascular risk factors, no abnormalities observed 
on control MRI, slow processing speed, impairment in verbal fluency and 
anxiety symptomatology were observed on neuropsychological evalua-
tion. Can TGA be a vascular response to stress? Or a neuropsychiatric 
condition? Nevertheless, it is important to reassure these patients that 
their prognosis is usually good and reassures clinicians that these patients 
do not need more extensive testing.
Disclosure of interest: No
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Impact of High-intensity Statin on Early 
Neurologic Deterioration in Patients with Single 
Small Subcortical Infarction

Sungil Sohn*1, Seong Hwa Jang1, Jeong-Ho Hong1,  
Hyungjong Park1

1Keimyung University Dongsan Medical Center, Neurology, Daegu, South Korea

Background and aims: Atherosclerosis process is hypothesized as one 
of the major mechanisms of early neurologic deterioration (END) in sin-
gle small subcortical infarction (SSSI). However, the association of statin 
therapy, particularly high-intensity statin therapy, with reduced END inci-
dence remains unclear during the acute phase of SSSI. This study aimed to 
investigate the influence of high-intensity statin therapy compared to 
moderate-intensity statin therapy during the acute phase on the incidence 
of END in SSSI.
Methods: The records of 492 patients with SSSI who received statin ther-
apy within 72 h of symptom onset from a prospective stroke registry were 
analyzed. The association between END and statin intensity was evaluated 
using multivariable regression analysis for adjusted odds ratios (aOR).
Results: Of the 492 patients with SSSI (mean age 67.2 years, median 
NIHSS score on admission 3), END occurred in 102 (20.7%). Older age 
(aOR, 1.02; 95% Confidence interval [CI], 1.00–1.05; p = 0.017) and 
branch atheromatous lesion (aOR, 3.49; 95% CI 2.16–5.74; p < 0.001) 
were associated with END. Early high-intensity statin therapy was associ-
ated with a lower incidence of END than moderate-intensity statin ther-
apy (aOR, 0.44; 95% CI, 0.25–0.77; p = 0.004). Patients with END had less 
favorable outcome at 3 months (aOR, 0.18; 95% CI, 0.09–0.35; p < 0.001).
Conclusions: We identified an association between the intensity of early 
statin therapy and END in patients with SSSI. Early high-intensity statin 
therapy (⩽72 h) is associated with a reduced incidence of END in patients 
with SSSI.
Disclosure of interest: No
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Changes in Processes of Stroke Care Following 
the Covid-19 Pandemic from the Irish National 
Audit of Stroke
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or standard procedure including tracheostomy. Six months after stroke 
onset no significant difference of functional outcome was observed 
between both treatment groups. Dilational tracheostomy (DTT) was the 
preferred method, however, surgical tracheostomy (STT) was performed 
in 41 of 307 tracheotomized patients. We aim to compare 41 patients 
treated with surgical tracheostomy and patients treated with dilational 
tracheostomy.
Methods: We will describe and compare DTT and STT groups of the 
SETPOINT2 trial. Frequency of decannulation at 6 months after stroke 
onset was chosen as primary endpoint, as unaided breathing and vocalizia-
tion are important goals of rehabilitation after severe stroke. Secondary 
outcomes include duration of mechanical ventilation, complications, and 
functional outcome at 6 months.
Results: Tracheostomy was performed 7 (+/-4.5) days after intubation. 
A first analysis of the frequency of decanulation at 6 months revealed no 
significant difference in surviving DTT patients (158/264; 59.9%) and in 
STT patients (24/41; 58.5%). In a second step, we are currently perform-
ing competing risk analyses to assess the role of death and missing data 
on the primary outcome. Further results will be provided with the final 
presentation.
Conclusions: The preliminary results of this our analyses of 
SETPOINT2 data suggest that frequency of decannulation in both 
groups may not differ. Our analysis is based on one of the largest, pro-
spectively collected datasets of tracheotomized patients with severe 
stroke and will further inform on subgroups with dilational and surgical 
tracheostomy.
Disclosure of interest: No
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Occupational therapy practice in assessing and 
treating people with stroke who wish to return  
to work

Paula Reddan*1, Louise Keating2, Deirdre Conolly3
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2Royal College of Surgeons in Ireland, Physiotherapy, Dublin, Ireland, 3Trinity 
College Dublin, Occupational Therapy, Dublin, Ireland

Background and aims: Approximately 100,000 people in the UK 
experience a stroke each year, one in four being of working age. One 
third of these do not return to work due to the effects of stroke. 
Occupational therapists frequently provide return to work services. 
This study aimed to describe current occupational therapy practice in 
the UK when working with people with stroke who wish to return to 
work, and the experience of occupational therapists providing these 
services.
Methods: A mixed methods study was completed. A survey explored 
current practice patterns and a focus group explored the experience of 
occupational therapists. Participants were occupational therapists in the 
UK who have worked with individuals with stroke for a minimum of six 
months.
Results: Sixty-eight occupational therapists completed the survey (51% 
outpatient/community and 49% inpatient). Four people took part in the 
focus group. Traditional stroke rehabilitation interventions were reported 
more frequently than practices which specifically address work. Overall, 
participants felt confident working with this population, but less confident 
liaising with employers. Lack of resources (wait lists) and flexibility in 
stroke rehabilitation services were challenging, as was lack of specialist 
training in vocational rehabilitation.
Conclusions: Occupational therapists can focus on completing more 
work specific practices when working with this population. More training, 
specialist occupational therapy roles and flexibility in return to work 
stroke rehabilitation services are recommended.
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average LOS was 0,94 days (0,91-0,98 95% CI), which post-implementation 
was reduced to 0,66 days (0,64-0,68 95% CI). The percentage of patients 
who were discharged within 24 hours increased from 50,4% to 64,0% (p < 
0,001), after implementation.
Conclusions: Front-line stroke specialists with access to fast-track 
stroke MRI in ED was associated with reduced average LOS in hospital.
Disclosure of interest: No
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Background and aims: Comorbid cancer and stroke creates a complex 
situation with multiple factors affecting quality of life (QoL). No specific 
questionnaire exists to measure patient-centered preferences and out-
comes in patients with cancer-related stroke.
Methods: After developing a structured survey instrument, we inter-
viewed patients with recent ischemic stroke and active cancer to assess 
their views about their condition, factors currently impacting QoL, con-
cerns for the future, and their preference regarding antithrombotic 
treatment.
Results: At two quaternary-care stroke and cancer centers, we surveyed 
50 patients with cancer-related stroke (mean age 70 years, 42% women). 
Most patients (87%) had solid cancers, while 13% had hematologic can-
cers. The most frequent adverse feelings were sadness and anxiety about 
another stroke. Disability/dependency from stroke and pain from cancer 
were the items rated to have the highest current effect on patients’ QoL; 
bleeding was the lowest (Figure a). Cognitive/memory impairment, 
dependency on others, and speech disturbance were the highest ranked 
future concerns; bleeding and pain were the lowest (Figure b). When 
questioned about antithrombotic preferences to prevent further stroke, 
50% favored a more aggressive approach with anticoagulant therapy, 16% 
favored a less aggressive approach with antiplatelet therapy, and 34% were 
neutral/unsure.
Conclusions: Patients with cancer-related stroke reported that stroke 
disability and cancer pain were their most concerning current issues, 
while long-term cognitive impairment, functional dependence, and speech 
disturbance were their most
Disclosure of interest: No
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Background and aims: The SETPOINT2 randomized trial assigned 382 
mechanically ventilated patients with severe stroke to early tracheostomy 
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specialist neurology clinics (38%) with acute vertigo. Referring clinicians 
assessed for nystagmus in 66% of patients, vestibulo-ocular reflex (VOR) 
in 27% and performed a dix hall pike test in 15%. In the neuro-otology 
clinic these examinations were performed in 95%, 81% and 73% of 
patients, respectively.
There were clinical features of central vertigo in 46% of patients in neuro-
otology clinic and of these, 58% were mischaracterised by referring clini-
cians. The eventual diagnoses were migraine (8%), vestibular migraine 
(61%), stroke (13%) and other, non-stroke cerebellar syndromes (18%). 
Only 43% of referring clinicians correctly identified a stroke prior to 
neuro-otology review.
Conclusions: Our findings highlight the need for better diagnostic tools 
for acute vertigo aimed at the non-specialist.
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Background and aims: Although pharmacologically induced hyperten-
sion (PIH) and the anticoagulant, argatroban, have been studied in several 
clinical trials for the treatment of the early neurological deterioration 
(END), the efficacy and safety of these treatments remained still unclear. 
Here, we investigated which would be better as a rescue therapy for the 
lacunar stroke patients with END.
Methods: Among the prospective stroke registry of Inha University hos-
pital between April 2014 and August 2021, we reviewed the subjects with 
lacunar stroke who received the PIH or intravenous infusion of arga-
troban for rescue therapy of END within 3 days of symptom onset. We 
compared the END recovery defined as the improvement of NIHSS down 
to the ones on admission, the excellent outcomes (0 or 1 on mRS at 3 
months).
Results: Among the 4818 patients with the lacunar stroke, END 
occurred in the 147 patients. Seventy-nine of END patients received the 
PIH and 68 patients took the anticoagulation therapy, respectively. Two 
groups had no difference in age and gender. Compared to the anticoagula-
tion group, PIH group had the higher incidence of the END recovery 
(77.2% vs. 51.5%, P < 0.01) and excellent stroke outcome (34.2% 
vs.16.2%, P = 0.04). Safety outcomes, like hemorrhagic conversion and 
mortality, did not significantly differed between the two groups.
Conclusions: As rescue therapy for the stroke progression-related END 
in the lacunar stroke patients,
PIH was more effective with similar safety, compared to the anticoagula-
tion therapy using argatroban.
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Background and aims: Acute vertigo is a common presenting com-
plaint with a broad differential, including stroke.1 Here, we analyse and 
compare the assessment and diagnosis of referring clinicians (emergency 
care, GP and specialist clinics) with neuro-otology physicians, with a focus 
on central causes of vertigo.
Methods: Single-centre, retrospective casenote analysis of patients 
referred to acute neuro-otology clinic over 12 months at the National 
Hospital for Neurology and Neurosurgery
Results: A total of 112 patients were referred to the neuro-otology 
specialist clinic from the emergency department (54%), GP (8%) and 

Figure 1. Sankey diagram showing how the diagnosis of referring 
clinicians (left) compare to neuro-otology specialists (right).
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Background and aims: Cerebrolysin, a brain-derived neuropeptide, has 
been shown to improve long-term neurological outcomes in patients with 
acute ischemic stroke (AIS) in previous studies. We investigated cere-
brolysin effects on functional outcome after mild and moderate AIS in 
Vietnamese patients.
Methods: We performed a single-center retrospective analysis of a pro-
spectively collected database from June 2022 to November 2022. AIS 
patients who presented within 72 hours of onset, NIHSS scale range from 
4 to 20 were included. Patients were divided into two groups according 
to whether they received intravenous Cerebrolysin (20 ml daily for at 
least 3 days) plus standard therapy or standard therapy alone. The pri-
mary outcome was 90-day functional independence (modified Rankin 
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Background and aims: COVID-19 pandemic has impacted our lives for 
the last 3 years. Stroke patients were among the most affected category 
of patients because of the limited access in outpatient clinic, rehabilitation 
facilities and general stroke care during pandemic. Aim of the study: to 
assess the knowledge, attitude and factors that influence their decision 
regarding vaccination in stroke patients.
Methods: Prospective study on 91 patients (53.84% males), with a mean 
age of 64.45 ± 13.34 years with stroke and 91 sex and age-matched con-
trols. We used a standardized anonymous questionnaire applied to evalu-
ate the attitude of stroke patients regarding COVID-19 vaccination in the 
period 01.01.2022 – 30.06.2022.
Results: A total of 21 (23.07%) stroke patients were vaccinated against 
COVID-19 in comparison with 46 (50.55%) in the control group. 
Regarding the intention to vaccinate in the future: 17.58% of the patients 
with stroke in comparison with 37.36% in the control group. Factors that 
influence their hesitation, 31.66% in stroke group and 15.38% in the con-
trol group (p<0.05) consider that they are worried about the possible 
adverse events. Vaccine insufficient tested was reported as concern in 
37.36% vs 15.38% (p<0.05). In both groups (62.64% vs. 56.04) the main 
source of information was mass-media followed by social-media. Persons 
with lower education were more reluctant towards vaccination in com-
parison with persons with higher education.
Conclusions: Patients with stroke are more hesitant regarding the deci-
sion of vaccination. Lower education and source of information have a 
high impact on the decision.
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2387

RISK FACTORS OF CEREBRAL 
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Background and aims: Cerebral hyperperfusion syndrome (CHS) is a 
rare but potentially severe complication of carotid artery revasculariza-
tion. The underlying mechanism is still not fully understood, although 
impaired cerebrovascular autoregulation plays a major role in its patho-
physiology. Our aim was to determine which risk factors affect the devel-
opment of CHS after carotid revascularization
Methods: This prospective observational study enrolled 371 consecutive 
patients admitted to the stroke unit of our center with carotid stenosis who 
were treated either with carotid artery stenting (CAS) or endarterectomy 
(CEA). Differences on clinical, radiological and peri-procedural data between 
patients who developed CHS and those who did not were assessed. Risk 
factors for CHS were analysed by multivariate binary logistic regression.
Results: 297 (80%) patients were treated with CEA and 74 (19,9%) were 
treated with CAS. 5 (1,3%) patients, all of whom were treated with CEA, 
developed CHS. Sustained postoperative hypertension requiring intrave-
nous treatment (p: 0,00), and the combination of watershed acute infarcts 
in the neuroimaging performed at admission together with a blunted or 
dampened blood flow in the middle cerebral artery on transcranial doppler 
(p: 0,01) were independently associated with the development of CHS.
Conclusions: The presence of both watershed acute infarcts and a 
blunted or dampened blood flow in the middle cerebral artery on tran-
scranial Doppler, could serve as a simple tool to identify patients at risk 
of developing CHS, who would benefit from an intensive blood pressure 
management in the stroke unit after carotid revascularization.
Disclosure of interest: No

Scale 0 – 2). Secondary outcomes included early neurological improve-
ment (7-day NIHSS change) and 90-day mortality.
Results: Of the 103 patients included, 51 (49.5%) patients were in 
Cerebrolysin group and 52 (50.5%) patients were in controlled group. 
There were no significant differences between two group in baseline 
NIHSS (median 7 in both groups, p = 0.864), proportion of receiving 
recanalize therapy (17.2% vs 27.4%, p = 0.217). Compared to standard 
therapy group, patients in Cerebrolysin group were more likely to achieve 
functional independence (72.5% vs 51.9%, p = 0.03). No significant differ-
ences were observed between two group in early NIHSS change (p = 
0.452) and mortality rate (3.9% vs 9.6%, p = 0.437).
Conclusions: In our study, Cerebrolysin shown beneficial impact in func-
tional recovery after mild and moderate AIS in Vietnamese patients.
Disclosure of interest: No

2161
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Background and aims: The relative risk reduction of prevention of recur-
rent ischemic stroke by antiplatelet agents is 20-30%. Clinically, it’s difficult to 
identify non-responders until the next vascular events. This study is aimed to 
test whether the point-of-care measurement of platelet function would be 
associated with clinical outcome in the acute stage of ischemic stroke.
Methods: We prospectively recruited the participants with acute ischemic 
from June 2009 to November 2010. The platelet function tests of each 
patient were scheduled at arrival, within 2 weeks and one month after 
admission, determined by the closure time of epinephrine (CEPI) car-
tridges of Platelet Function Analyzer (PFA)-100®. The primary outcome 
was the modified Rankin Scale (mRS) scores at one month, three months 
and one year. Univariate analysis and repeated measures of analysis of vari-
ance will be used to evaluate the changes in outcome measures.
Results: Totally 212 eligible participants were enrolled, with 135 males 
(63.7%), mean age 65.1±14.2, median National Institutes of Health 
Stroke Scale (NIHSS) 3 (interquartile range 1–7), 1st measurement by 
CEPI cartridges were not associated with independent mRS state 
(P=0.67). The middle-aged participants and NIHSS less than 16 and differ-
ence between 1st and 2nd CEPI cartridges was found a significant associa-
tion with mRS at three assessment, both in univariate and repeated 
measures analyses (P < 0.05).
Conclusions: The results supported the difference of sequential PFA-
100 measurements in antiplatelet naive participants with ischemic stroke 
could be served as an indicator for the favorable outcome in acute stage.
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Methods: Our team performed a retrospective analysis of some essen-
tial indicators of the quality of treatment in stroke patients. Parameters 
such as door-to-needle time, mRS at hospitalization and discharge, and 
stroke severity (assessed with NIHSS at admission and discharge) were 
compared between patients admitted during regular working hours and 
after them. Data was collected and analyzed for a total of 83 cases treated 
with IVT for the period from July to September 2022. Only 20 patients 
arrived during working hours and 63 patients-after.
Results: Results showed a mean door-to-needle time 34 minutes for 
regular working hours and 32 minutes for cases after working hours. The 
rest of the indicators, such as stroke severity at admission and discharge, 
as well as mRS, were similar (Table 1).
Conclusions: The presented results show that effective and quality 
treatment of patients with acute ischemic stroke can be provided 24/7, 
but it is necessary to adapt the organization and deal with the specific 
work difficulties.
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Background and aims: Oral anticoagulants reduce the risk of ischemic 
stroke in pacients with atrial fibrilation (AF). There is a proportion of 
patients that suffer a stroke while taking them. Therapeutic decision 
afterwards may be controversial due to lack of clinical guidelines.
Methods: Study of 112 patients treated in our hospital between 04/2018-
10/2021 with acute ischemic stroke while being anticoagulated for AF. We 
analysed the etiology of stroke using TOAST clasiffication by dividing it 
into competitive mechanism (lacunar, atherosclerosis. . .) vs cardioem-
bolic. We clasified patients into those who were treated with AVK, in 
whom we considered infratherapeutic dosage an INR below 2, and those 
who were on DOAC we considered infratherapeutic treatment patients 
with low adherence or incorrect dosage. Patients were classified into 
change of drug, increase dosage, addition of antiplatelet, and atrial 
appendage closure (AAC) based on posterior decision.
Results: Median age was 77,9 (11). In 26,8% we identified a competitive 
mechanism, in wich the most common action was to continue treatment 
(44%). Those with cardioembolic origin (73’2%) who were treated with AVK 
(60%) there were 63’3% with infratherapeutic dose; therapeutic decision was 
to continue with AVK in 22’5% and in 42% switching to DOAC. Patients with 
DOAC were 35,3%, 36’2% were incorrectly anticoagulated and all continued 
the same treatment. Only 1 patient underwent AAC in addition to DOAC.
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Background and aims: There is a wide range of pathologies that mimic 
a transient ischemic attack (TIA) in an Emergency Department. Accurate 
diagnosis is often quite difficult. We hereby present the commonest mim-
ics found after the implementation of a fast-acting protocol (RUN-TIA).
Methods: We included the patients who visited the Emergency 
Department throughout 2021 with the initial suspicion of TIA. They were 
assessed by a Neurologist and a MRI was done within the first 24 hours.
Hence, we expose the final percentage with real diagnosis of TIA and 
describe alternative pathologies.
Results: We included 136 patients (mean age: 75 years old, 74 men 
(54.41%), ABCD2 median: 4), of whom 125 attended the third-month 
clinical review follow-up.
Diagnosis was finally established by a vascular neurologist: 91/125 (72.8%) 
presented a real TIA. 34 of them (37.36%) had a positive-DWI lesion in 
MRI, so they were coded as minor strokes. The remaining patients 
(34/125: 27.2%) were mimics.
By frequency, seizure was the commonest alternative diagnosis (12 
patients: 17.64%), closely followed by neurofunctional diseases (7: 8.82%) 
and migraine with aura (2: 2.94%).
Anecdotical alternative diagnoses would be: 1 amyloid spell, 1 myasthenia 
gravis, 1 hypoglycemia, 1 IV cranial-nerve mononeuritis, 1 peripheral-facial 
palsy, 1 radiculopathy or 1 medication poisoning, each representing 1.47% 
of the cohort.
Conclusions: In an Emergency Department, almost one third of the 
episodes identified initially as TIAs are finally other pathologies. Among 
those, seizures represent the most frequent diagnosis. Therefore, know-
ing the alternative pathologies is paramount to provide the correct 
treatment.
Disclosure of interest: No
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Background and aims: Treatment of acute ischemic stroke means 
immediate administration of intravenous thrombolysis /IVT/ and subse-
quent endovascular treatment. This requires rapid assessment and effec-
tive team organization 24/7 in every stroke center. Different challenges 
arise before the medical personnel during and after regular working 
hours.

Table 1. 

mRS 
admission

mRS 
discharge

NIHSS 
admission

NIHSS 
discharge

Regular working hours 4.10 2.87 11.78 4.45
On-call
times

4.30 3.01 13.06 4.60
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tools and covering different domains of life after stroke. The question-
naire was tested and finalized including stroke survivors’ expertise (focus 
groups). It was sent out in May 2021 to 3,375 stroke survivors included 
into the database of the German Stroke Foundation.
Results: 979 completed responses could be included in the evaluation 
(response rate 29%). The majority was male (56%) and on average 56 
years old at the time of their stroke. 73% of the respondents had one and 
27% more than one previous stroke. The respondents were differentiated 
according to the time of their previous stroke. 443 respondents had their 
stroke during the last four years, 450 five or more years ago. Approximately 
70% of the respondents in those two groups had at least one unmet need. 
Unmet needs were primary found in the following topics: further rehabili-
tation measures, remembering and concentrating, further therapeutic 
measures, and stiffness in arms, hands and/or legs.
Conclusions: The survey offers an overview of needs of stroke survivors 
in Germany. Via focusing on the stroke survivor´s perspective, the 
German Stroke Foundation tries to shed light on unmet needs and to 
improve stroke aftercare in these areas.
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How good are we at assessing and treating 
fracture risk in patients after stroke?
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Background and aims: In patient with hemiplegia after stroke the bone 
mass reduces in the affected side and risk of fractures increases. The aim 
of this audit was to review if a bone health assessment was completed, 
and bone protection prescribed in stroke patients deemed at high risk of 
a fragility fracture.
Methods: Data was collected retrospectively for stroke patients admit-
ted in Royal Cornwall Hospital from July 2022 to August 2022. The stroke 
admission proforma containing a fracture risk assessment using the Frax 
(UK) score was reviewed.
Results: From 159 patients admitted only 124 were included in the audit. 
The mean age was 75.6 years (SD 13.3) and 90 patients were male 
(56.6%). 124 patients had an ischemic stroke (78%) and 35 patients had a 
hemorrhagic stroke (22%). 22 patients died (13.8%) and 13 were palliated 
during admission (8.2%) and were excluded. The mean NIHSS score was 
6.5 (SD 6.7) indicating moderate stroke. Notable risk factors were: 24 
patients were smokers (42.1%), 20 had recurrent falls (35.1%), 14 had high 
alcohol intake (24.6%) and 12 patients had a previous fracture (21%). Only 
5 patients had the FRAX completed (4%) and 14 patients had bone pro-
tection prescribed (11.3%).
Conclusions: The results show that bone health assessment and prescrip-
tion of bone protection requires significant improvement. We plan to develop 
an educational intervention for the admitting medical team to improve adher-
ence to clinical guidelines and improved bone health and reduce fracture risk 
in patients after stroke and reaudit to show its effectiveness.
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PAOLI (People with Aphasia and Other 
Layperson Involvement) reporting checklist: a 
guidance for reporting on Patient and Public 
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Conclusions: Cardioembolic stroke remains the main etiology in 
patients despite oral anticoagulats. AVK anticoagulated patients are more 
prone to be undertreated while more than half on DOACs referred cor-
rect adherence.
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Background and aims: Equipoise exists regarding the optimal time to 
commence oral anticoagulation (OAC) for atrial fibrillation (AF) after 
acute ischaemic stroke (AIS), and the duration of AF requiring anticoagula-
tion. The “1-3-6-12-day rule” or more recently published “1-2-3-4-day 
rule” have provided useful guidance while we await the publication of ran-
domized trials such as OPTIMAS, ELAN and START. We aimed to describe 
the opinions and usual practice of Irish stroke clinicians via a survey.
Methods: An online survey was distributed to stroke physicians in 
Ireland. We asked respondents about their preference of anticoagulants, 
and to outline their decision-making process for commencing OAC after 
stroke using 4 standardized clinical vignettes.
Results: Thirty-six Irish physicians replied – 72% were geriatricians and 
25% were neurologists. The majority (66%) indicated a preference for 
DOAC over warfarin. Of the DOACs, apixaban was the most frequently 
prescribed (69% first-preference). Size of infarct was the most-commonly 
mentioned factor influencing decision to start OAC. 75% of respondents 
would commence OAC on day 0 for TIA, but most waited at least a week 
for a more disabling stroke (NIHSS>9), consistent with European guide-
lines. Respondents employed various methods to screen for AF after 
stroke.
Conclusions: Prescribing practices of OAC for AF after AIS in Ireland 
vary among clinicians. Results of randomized trials will help provide clar-
ity. In the meantime, we should refer to European guidance to direct 
practice.
Disclosure of interest: No
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UNMET NEEDS IN STROKE AFTERCARE 
– A SURVEY OF STROKE SURVIVORS IN 
GERMANY

Christina Franzisket*1, Christian Voigt1, Markus Wagner1, 
Michael Brinkmeier2, Rebecca Pries1

1German Stroke Foundation, Healthcare Research, Gütersloh, Germany, 
2German Stroke Foundation, Chairman, Gütersloh, Germany

Background and aims: Stroke is a severe illness with different long-
term impairments. Little information is available regarding the unmet 
needs of stroke survivors in Germany years after their stroke. This survey 
tried to close some information gaps.
Methods: The German Stroke Foundation developed an unmet needs 
questionnaire in German based on three different stroke assessment 
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Conclusions: Stakeholders are engaged with the post-acute audit and 
report using data to support a variety of service improvements. Further 
investigation of the barriers identified are required in order to realise the 
potential of national clinical audit as a tool for quality improvement in the 
post-acute stroke setting.
Acknowledgement: Study supported by THIS Institute award:PHD-2020- 
01-003
Disclosure of interest: No
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Improving oral hygiene through using suction 
toothbrushes leads to reduced incidence of oral 
thrush and pneumonia in acute stroke

Vicky Colbourne*1, Shivanthi Panchalingam2,  
Kiruba Nagaratnam2

1Royal Berkshire NHS Foundation Trust, Adult Speech & Language Therapy, 
Reading, United Kingdom, 2Royal Berkshire NHS Foundation Trust, Acute 
Stroke Unit, Reading, United Kingdom

Background and aims: Substantial evidence links poor oral hygiene to 
pneumonia. Studies revealed nursing barriers to completing mouthcare 
including lack of knowledge, equipment and time. Through addressing 
these barriers, this project aims to improve staff knowledge/confidence 
and protocol compliance to improve the quality of mouthcare and reduce 
the incidence of associated infections.
Methods: Multi-Disciplinary-Team training was delivered alongside a trial 
of suction toothbrushes. The quality of mouthcare was audited using local 
tools. Anonymous survey was used to measure staff knowledge/confi-
dence. Local protocol and Electronic Patient Records (EPR) system were 
updated; EPR was audited to assess compliance. Prescription of Nystatin 
and antibiotics to treat Hospital Acquired Pneumonia/aspiration pneumo-
nia were reviewed to compare the six-month trial period with the previ-
ous year.
Results: Of the survey of 5-10 staff members, 100% demonstrated ade-
quate knowledge and average self-rated confidence levels were 4.4/5 after 
training. Compliance with assessments doubled from 39% to 81% and 
care plans increased from 52% to 72%. Improved quality of oral health 
(“Good” increased by 14%) and reduced level of risk (“High risk” 
decreased by 21%). 25% decrease in prescriptions to treat pneumonia and 
65% reduction in Nystatin prescriptions. Overall predicted potential 
return on investment of £97,200.
Conclusions: Using suction toothbrushes alongside targeted training is 
both clinically and cost-effective: led to improved quality of mouthcare 
and reduced incidence of pneumonia and oral thrush. Training effectively 
improved staff knowledge/confidence.
Disclosure of interest: No
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Stroke Group Network in the UK

Juliet Bouverie1, Rubina Ahmed*2

1Stroke Association, CEO, London, United Kingdom, 2Stroke Association, 
Systems Engagement, London, United Kingdom

Background and aims: Stroke Association’s vision is to create a vibrant 
and sustainable network of stroke support groups across the UK. Groups 
offer support to stroke survivors, carers, family and friends. They are a 
safe and supportive space to try things again, learn more about stroke and 
self-care and build confidence. The network supports hundreds of volun-
teer group leaders, from structured sessions to informal café meet ups, to 
share experiences, learning and ideas, and get help with practical resources 
and information.

Limassol, Cyprus, 3Cyprus Stroke Association, Stroke Ambassador, Limassol, 
Cyprus, 4University of Lausanne, Department of English Linguistics, Lausanne, 
Switzerland, 5University of South Australia, Allied Health & Human 
Performance, Adelaide, Australia

Background and aims: Good design of aphasia research protocols 
requires researchers to include people with aphasia (PWA) as research 
partners from the onset. Yet the quality of reporting on the level and type 
of involvement of PWA in the process is poorly documented in the 
absence of a guideline to measure contribution. This study aims to 
develop the People with Aphasia and Other Layperson Involvement 
(PAOLI) reporting guideline based by involving aphasia research experts 
and PWA after stroke using a co-design approach.
Methods: The EQUATOR toolkit for developing a reporting guideline 
was followed. The PAOLI guideline was built from: (1) evidence obtained 
from a scoping review; (2) statements identified from a thematic analysis 
of in-depth interviews from PWA and stroke survivors without aphasia; 
(3) the results of a Delphi survey; and (4) the report from the expert 
consensus meeting.
Results: In total, 66 statements reached consensus following two rounds 
of the Delphi survey (i.e., with an agreement rate ⩾80%). Consensus 
levels were the highest in relation to the need to document several 
aspects on involving PWA in the research team. This included establishing 
collaborations with aphasia organizations, preparing aphasia-friendly 
research materials, providing training sessions on research design and pro-
cesses, and identifying topics most important to PWA.
Conclusions: The PAOLI guideline is the first international consensus 
guideline for reporting PPI in stroke and aphasia research. Researchers are 
encouraged to adopt the guideline to improve the quality of their research 
by documenting the active involvement of PWA within the research team.
Disclosure of interest: No
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How can the UK’s National Stroke Audit drive 
quality improvement in post-hospital care?

Lal Russell*1, Sarah Lewis2, Niki Chouliara1,  
Martin James3, Rebecca Fisher4

1University of Nottingham, Stroke Rehabilitation, Nottingham, United 
Kingdom, 2University of Nottingham, Medicine, Nottingham, United Kingdom, 
3Royal Devon and Exeter NHS Foundation Trust, Stroke Medicine, Exeter, 
United Kingdom, 4NHS England, Clinical Policy Unit, London, United Kingdom

Background and aims: National registries or audit programmes are 
recognised methods of assessing quality of healthcare delivery. The 
Sentinel Stroke National Audit Programme (SSNAP) in England has his-
torically focused on acute and hospital-based care. Whilst evidence sug-
gests SSNAP has been successful driving improvements in hospital-based 
care, this has yet to be established in the community setting. This study 
explores how SSNAP is perceived by community stakeholders and what 
factors determine whether it leads to quality improvement.
Methods: An online survey was used to inform in-depth interviews. 
Participants included individuals working in, commissioning or managing 
community stroke rehabilitation.
Results: The survey achieved a national sample from a broad group of 
stakeholders(n=206). Participants described using SSNAP to support 
diverse improvement activities, including funding for additional staff, 
resources and service reorganisation. However, several limitations were 
highlighted and subsequently explored using in-depth interviews (n=20).
Factors enabling SSNAP to be used for quality improvement in commu-
nity services are underpinned by organisational culture. These include a 
data-orientated stroke Team Lead, an audit-champion to facilitate team 
participation and dedicated administrative support. Barriers included 
lengthy feedback reports without clear “headlines” and doubts regarding 
accuracy of inputted data such as variations in reporting practice.
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Indirect impact of COVID-19 on incidence, work-
up, readmission and mortality of ischemic and 
hemorrhagic stroke: a region-wide time trend 
analysis

Michele Romoli*1, Elena Berti2, Anna Caterina Leucci2, 
Francesco Nonino3, Salvatore Ferro2, Maria Luisa Moro2, 
Andrea Zini4
1Neurology and Stroke Unit, Bufalini Hospital, Cesena, Italy, 2Agenzia 
sanitaria e sociale regionale, Regione Emilia-Romagna, Bologna, Italy, 3IRCCS 
Istituto delle Scienze Neurologiche di Bologna, UO Epidemiologia e Statistica, 
Bologna, Italy, 4IRCCS Istituto delle Scienze Neurologiche di Bologna, 
Neurologia e Rete Stroke Metropolitana, Bologna, Italy

Background and aims: The indirect impact of the COVID-19 pandemic 
on stroke care is still elusive, particularly regarding in-hospital work-up 
and mortality. Here we report region-wide data on variations in epidemi-
ology and care of transient ischemic attack (TIA), ischemic and hemor-
rhagic stroke (IS, HS).
Methods: This population-based interrupted time series study was based 
on Emilia-Romagna Administrative Healthcare Database. A negative bino-
mial modelling approach to estimate expected values in 2020 based on 
2015-2019 data observed was used. Expected 2020 values were compared 
to observed ones for: number of hospital admissions, type/rate of diagnos-
tic in-hospital work-up (computerized-tomography-angiography, CTA; car-
diac-ultrasound, CUS; ECG-monitoring; carotid ultrasound/TCCD), rate of 
IS reperfusion treatments, re-admissions and 30-day mortality rates.
Results: TIA decreased by up to 46% in the first pandemic wave 
(95%CI=-51 to -40%), while HS admissions were stable. IS had a relative 
28% reduction in the first pandemic wave, with contraction in thromboly-
sis (-22%,95%CI=-0.36 to -0.18, November 2020) and thrombectomy 
(-33%, 95%CI=-65 to -25) peaking in the second pandemic wave. CTA use 
increased during pandemic waves (57%, 95%CI=57-175 in April), as well 
as CUS (32%, 95%CI=18-36 in April). No significant changes in rates of 
readmission after IS and HS emerged, while 30d-mortality rates signifi-
cantly increased (21%, 95%CI=10-58% in November for IS; 7%, 95%CI=1-
29% for HS).
Conclusions: COVID associated with indirect 30-day excess mortality, 
despite standards of care and diagnostic work-up were maintained for 
patients with cerebrovascular events in the Emilia-Romagna region.
Disclosure of interest: No
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EDUCATING ELDERLY RESIDENTS IN A 
NURSERY HOME ABOUT STROKE USING 
FAST HEROES

Myrto Pyrrou1, Kalliopi Tsakpounidou*1, Hariklia Proios1

1University of Macedonia, Department of Educational and Social Policy, 
Thessaloniki, Greece

Background and aims: FAST Heroes is a health education program 
that teaches children and their extended family (i.e parents/guardians, 
grandparents) about stroke symptomatology and the appropriate 
response to stroke. Previous literature suggests that grandparents can be 
successfully educated by their grandchildren (Proios et al., 2022). This 
study examines the possibility to educate elderly people in a nursery 
home who do not have often contact with their grandchildren using FAST 
Heroes.
Methods: Fifteen elderly residents (11 women, 4 men; ages 78-92, mean 
age: 86.67±4.40) took part in this study. With regards to residents’  

Methods: A central Group Networks Team ensures systems and pro-
cesses are in place, develops resources and shares information to help 
volunteers run groups.
Engagement Officers share local opportunities and bring together groups 
to learn from and help each other.
Local and national partnerships to create opportunities for people 
affected by stroke to gain new experiences and reengage in community 
life.
Results: Stroke Association’s Stroke Group Network consists of 379 
stroke support groups run by over 1,000 volunteers. This includes 146 
Stroke Association support groups, with a membership of over 3,000. 
Through the network, we also work with 233 independently run stroke 
support groups, providing them with a benefits package.
Conclusions: Our central team ensures the organisation is consistent, 
efficient and effective in our work with groups at scale, while supporting 
staff and groups to be agile and able to respond to opportunities in their 
communities. Through our programme of engagement events at local and 
national level, we are building a stronger and more self-sustaining stroke 
support group community.
Disclosure of interest: No
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IMMEDIATE IMPACTE OF NURSING 
PARTICIPATION IN CLINICAL STROKE AUDIT 
IN CATALONIA

Mercè Salvat-Plana1, Núria Rodríguez-Valiente*2, Mercè Ayesta 
Borràs3, Verónica Hidalgo Benítez4, Susana Hidalgo Muñoz5

1Catalan Stroke Program. Health Department, Agència de Qualitat i Avaluació 
Sanitàries de Catalunya. CIBER Epidemiología y Salud Pública (CIBERESP)., 
Barcelona, Spain, 2Health&Social Projects -with Heart-, Research, Sant Cugat 
del Vallès, Spain, 3Fundació Ictus, Stroke, Barcelona, Spain, 4Hospital del Mar, 
Stroke Unit, Barcelona, Spain, 5Bellvitge University Hospital, Neurology, 
L'Hospitalet de Llobregat, Spain

Background and aims: In 2007 the Catalan Stroke Programme 
(PDMVC) started Stroke Audit as a tool to assess the quality of acute 
stroke care. Since 2010 nurses were involved in Stroke Audit data col-
lection. In the 5th edition (ACI5, 2019) and for the first-time, nurse 
impact and experience were evaluated. Aims: to analyse and describe 
the nursing experience and to identify elements to improve future 
stroke audits.
Methods: The quantitative perspective based on the survey's research 
strategy was selected. An exploratory questionnaire was designed, 
identifying 5 topics, generating a total of 32 closed and opened 
questions.
Results: An online questionnaire was sent to 118 health professionals 
participating in ACI5, obtaining a 33% response rate. The 56% inter-
viewed nurses carry out their professional activity in Neurology and 
Stroke Units; 30% with an average of 11 years in stroke care and 79% with 
specific training in stroke care. Almost all the nurses (97%) improved 
patient care and protocols skills and 82% improved their level of stroke 
knowledge. Nurses declared (68%) that participating in ACI5 have con-
tributed on the improvement of team communication, professional 
involvement, workforce development and stablishing new professional 
networks.
Conclusions: The Stroke Audit is considered as an assessment tool with 
an immediate positive impact. Nurses perceived as positive the experi-
ence and the support received by the coordination team. The participa-
tion of nurses in ACI5 improved the knowledge, the team relationship and 
new professional networks has been created. All these factors contribute 
to improve the stroke patient care quality.
Disclosure of interest: No
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Disclosure of interest: No

neurological condition, six of them have dementia, one has mild cognitive 
impairment, one has suffered a stroke in the past, and one has blood 
pressure. The residents participated in the program through a specifically 
designed training plan by a health-care professional using stroke-related 
material (e.g. PowerPoint presentation, animated videos, story book, 
semi-structured discussion). The residents completed the Stroke 
Preparedness Questionnaire (SPQ) (Tsakpounidou et al., 2022) before 
and after their participation in the program.
Results: Data is being collected at the moment and will be presented. 
Results will confirm the possibility of educating grandparents who do not 
have often or close contact with their grandchildren about stroke.
Conclusions: Since older people are prone to suffering a stroke 
(Gorelick, 2019) we aimed to establish a pathway in order to educate 
residents in a nursery home who do not have external sources of infor-
mation about stroke. Visual-audio aids were used in order to foster 
elderly people’s cognitive and perception abilities.
Disclosure of interest: No
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EDUCATION INTERVENTION TO REDUCE 
CAREGIVER BURDEN IN NEUROLOGY-
INTENSIVE CARE SURVIVORS (ENABLE)

Atul Phillips1, Ivy Sebastian*2, Rijushri Gupta3, Manu Gupta3, 
Gaurav Mittal4, Sumit Ray5, Jeyaraj Pandian6

1St. Stephen's Hospital, Neuro Critical Care, Delhi, India, 2St. Stephen's 
Hospital, Neurology, Delhi, India, 3St. Stephen's Hospital, Critical Care 
Medicine, Delhi, India, 4St. Stephen's Hospital, Neurology, Delhi, India, 5Holy 
Family Hospital, Critical Care Medicine, Delhi, India, 6Christian Medical 
College and Hospital, Neurology, Ludhiana, India

Background and aims: Patients with neurological diseases like stroke 
are associated with increased disability requiring prolonged recovery 
times. This translates to high caregiver burden, which remains largely 
unmet especially in LMICs. Mobile application (mApp) is a cost-effective 
tool to empower caregivers with knowledge regarding management of 
simple medical complications thereby improving care and reducing stress.
This study aims to assess the effect of mApp mediated training to caregiv-
ers of neurological disease survivors in improving quality of care as well as 
reducing caregiver burden.
Methods: Randomized open blinded end-point trial conducted in three 
tertiary care hospitals in India. (Figure 1) Recruited patients and caregiv-
ers will be randomized 1:1 into intervention and control arms. (Figure 2)

Inclusion criteria:
•  Adult patients admitted to Neuro-ICU, planned for discharge
•  Minimum ICU stay of 3 days, regardless of ventilator requirement
•  Minimum expected survival of 6 months
•   Caregiver has working smartphone with internet availability

Exclusion Criteria:
•   Pre-morbid patient dependancy (mRS>2) or life expectancy <3 

months
•  Caregivers with physical/cognitive deficits
•  Unwillingness to provide consent

Results: 
Primary outcome
Assess pre-and-post training caregiver burden using validated scales:
•  Hospital Anxiety and Depression Scale (HADS)
•  Impact of event scale - revised (IES-R)
Secondary outcome:
•   Assess pre-and-post training quality of life of caregivers using EQ-5D 

(EuroQol 5 level version)
•  Incidence of readmission to hospital within 3 months of discharge
Conclusions: Through this study we aim to provide an accessible, cost-
effective mApp tool to empower caregivers of neurological patients to 
improve quality of patient care as well as reduce caregiver burden.
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Vascular Neurology Research Foundation, Dublin, Ireland, 7Tallaght University 
Hospital (TUH) / The Adelaide and Meath Hospital, Dublin, incorporating the 
National Children’s Hospital (AMNCH) / Dublin, Ireland, Dept. of Radiology, 
Dublin, Ireland, 8Naas General Hospital, Naas, Ireland, Dept. of Geriatric and 
Stroke Medicine, Naas, Ireland, 9Royal Free Campus, UCL Queen Square 
Institute of Neurology, London, U.K, Dept. of Clinical and Movement 
Neurosciences, London, United Kingdom

Background and aims: Data are limited on the influence of the 
COVID-19 pandemic on consensus decision making at a neurovascular 
multidisciplinary meeting (MDM) in patients with extracranial carotid/
vertebral stenoses.
Methods: This prospective audit/quality improvement project compared 
proportions of extracranial carotid stenosis patients in whom ‘consensus 
management decisions’ were reached at a weekly Neurovascular/Stroke 
Centre MDM in the COVID-19 ‘pandemic’ (March 2020-September 
2022) vs. ‘pre-pandemic’ period (September 2017-Febuary 2020). 
Adherence to MDM decisions was analysed in asymptomatic carotid ste-
nosis [ACS], symptomatic carotid stenosis [SCS] and ‘indeterminate 
symptomatic status stenosis [ISS]’ patients, including intervals between 
symptom onset to MDM discussion +/- intervention.
Results: Consensus regarding management was reached in 98% (97/99) 
of pandemic vs. 96.5% (111/115) of pre-pandemic patients overall 
(P=0.59); i.e. 98% (51/52) with SCS, 100% (23/23) with ACS, and 98% 
(23/24) with ISS during the pandemic. Adherence to MDM advice was 
observed in 91% (90/99) of pandemic vs. 96.4% (107/111) of pre-pan-
demic patients overall (P=0.10); i.e. 88% (46/52) with SCS, 96% (22/23) 
with ACS, and 92% (22/24) with ISS during the pandemic. In the pandemic 
vs. pre-pandemic period, the median interval from index TIA/stroke to 
revascularisation in 50-99% SCS patients was 11 days (IQR: 8.8-15.8d) vs. 
12.5 days (IQR: 9-18d; P=0.30), and from MDM to revascularisation was 
3 days (IQR: 1-7d) vs. 5.5 days (IQR: 1-7d; P=0.58).
Conclusions: The COVID-19 pandemic did not adversely influence the 
high frequency of inter-speciality consensus regarding management or 
adherence to treatment advice for carotid stenosis patients, or time 
intervals to revascularisation at our centre.
Disclosure of interest: No
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Predictors Of Discharge Against Medical Advice 
In Stroke Patients

Khaled Gharaibeh1, Nameer Aladamat2, Rahul Rao*3,  
Syed Zaidi4
1The University of Toledo College of Medicine, Neurology, Toledo, United 
States, 2The University of Toledo College of Medicine, Neurology, Toledo, 
United States, 3Promedica Toledo Hospital/University of Toledo COMLS, 
Interventional Neurology, Toledo, United States, 4Promedica Stroke Network, 
Interventional Neurology, Toledo, United States

Background and aims: Stroke patients discharged against medical 
advice (DAMA) encompass a substantial proportion of the high-risk pop-
ulation in the Neurovascular Department. Regardless of their presenta-
tions and can pose a serious risk to themselves and hospital. This study 
examines the prevalence, demographics, stroke characteristics and clinical 
outcomes of a small sample of DAMA patients in a teaching university 
hospital.
Methods: A retrospective, descriptive cross-sectional study was conducted 
in the Neurovascular Department of Promedica Toledo Hospital with 7124 
patient admissions. It identified confirmed stroke based on brain imaging 
prior to discharge during a 5-year period from July 2017 to July 2022.
Results: Of all the admitted patients, 84 patients left AMA (1.1%). 21 of 
these patients had confirmed stroke based on brain imaging (0.3%), with a 
mean age of 56.5 years. The majority were male (81.0%), Caucasian (57.1%), 
active smokers (69.1%). History of substance use was reported in 28.6% of 
the patients. Ischemic stroke was found in 85.7% of the patients, 14.3% had 
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A Re-Audit of the Ward Based IT Infrastructure 
of the University Hospital of Limerick

Niall Nagle*1,1, Margaret O’connor1,  
Mohamed Adbirahman Sheikh1, Carlos Gracias1, Jany Diogo1, 
Ahmed Gabr1, Aidan Walsh1

1University Hospital Limerick, Geriatric Medicice, Limerick, Ireland

Background and aims: IT systems play key roles in doctors jobs. 
Accessing imaging, blood results and discharge programmes are essential 
to support NCHDs in performing their daily tasks managing patients. The 
purpose of this re-audit was to measure accessibility of various computer 
programs in UHL, following identification of multiple deficits in 2021.
Methods: 91 computers were investigated across 19 wards of UHL. Nimis 
RIS, Nimis Pacs, iLabs, Dart, EPMS and eDischarges were programmes iden-
tified as essential by NCHDs and analysed in this re-audit cycle.
Results: 91 computers assessed, Initially 78% of computers opened nimis 
with only 20% opening images, this increased to 95% of computers being 
able to open Nimis with 95% of computers also opening imagining. 19% 
rose to 95% of computers accessing to Nimis Pacs. 80% rose to 94% for 
iLab,of which, only 16% were capable of opening DART. Only 6 out of the 
19 wards surveyed had access to Pacs high resolution monitors, being no 
change since the previous audit. eDischarges rose from 81 to 90%, this 
reflected iHub with the same numbers, as access to iHub granted access 
to eDischarge. EPMS initially 17% rising to 20%. Additionally, unique to 
this audit, 18% of computers accessed to printers.
Conclusions: IT systems are essential to providing high quality, safe 
patient management and efficient workflow. The inability to access all 
necessary programs on each ward, leads to unnecessary time wasting for 
NCHDs. Printer connectivity and access to EPMS have significant deficits 
impeding NCHD efficiency and warrant dedicated ICT input.
Disclosure of interest: No
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IMPACT OF THE COVID-19 PANDEMIC 
ON THE FREQUENCY OF CONSENSUS 
DECISIONS, ADHERENCE TO ADVICE AND 
TIME TO INTERVENTION FOLLOWING A 
NEUROVASCULAR MULTIDISCIPLINARY 
MEETING
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Deirdre Smith1,5,6, James Mahon2,4, Emily Boyle3, John Walsh7, 
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Health Care, Dublin, Ireland, 5School of Medicine, Trinity College Dublin, 
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hemorrhagic stroke. Neurological procedures were done in 19.0% of the 
patients; mechanical thrombectomy (14.2%), carotid endarterectomy 
(4.8%). The mean length of the hospital stay was 3.9 days. Follow-up of 
DAMA patients revealed that 3 (14.3%) had 90-day readmission.
Conclusions: The results serve as a pilot study to examine a relatively 
small sample of DAMA patient’s characteristics, diagnosis, and readmis-
sions. Facilities need further studies of the DAMA population on a larger 
scale to utilize this knowledge to prevent DAMA and to improve health-
care outcomes.
Disclosure of interest: No
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COST SAVING OF AMBULANCE SERVICE FOR 
SECONDARY TRANSFER OF EMERGENCY 
STROKE PATIENTS

Marlie Jane Mamauag*1, Ping Wang2, Sheena Ann Hardie2, 
Ahmad Firdaus Bin Zaini2, Xiaoyan Jiang2, Lilin Chen2,  
Zhen Chai Sng2, Fui Chin Yap2, Siti Rhaudha Binte Mohd Taufik2

1Changi General Hospital, Neurology Department, Singapore, Singapore, 
2Changi General Hospital, Case Management, Singapore, Singapore

Background and aims: Endovascular Treatment (EVT) is the gold-
standard treatment for Acute Ischemic Stroke (AIS) with large vessel 
occlusion. Prior to December 2019, when patients with AIS arrived at 
Changi General Hospital (CGH) Emergency Department, ambulance 
would be called to standby for EVT transfer as CGH does not provide 
such service. However, not every standby resulted in patient transfer.
From Jan to Dec 2019, 159 ambulance standbys during office hours. Base 
charge of S$32.10 is applied for each standby. Out of 159 cases, 24 cases 
(15.1%) utilized the ambulance service. Low ambulance utilization rate 
resulted in cost wastage.
The aim of this project is to reduce unnecessary ambulance standbys and 
achieve cost saving by increasing ambulance service utilization rate from 
15.1% to 80% by June 2021.
Methods: PDSA cycle was used for this quality improvement project. 
The work process was streamlined to standby ambulance when patient 
was potentially eligible for EVT transfer as compared to the initial blanket 
standby for AIS cases.
Data were extracted from Research Electronic Data Capture from 
January 2019 to June 2021. Outcome measures were ambulance utiliza-
tion rate and cost saving for ambulance service.
Results: Ambulance utilization rate increased from 15.1% ( Jan-Dec 
2019) to 81.5% ( Jan-Jun 2021) and prevented 292 unnecessary ambulance 
standbys from Jan 2020 to Jun 2021. This resulted in a minimum cost sav-
ing of S$9373.20.
Conclusions: With the implementation of the new work process for ambu-
lance standby, the ambulance utilization rate increased fivefold, resulting in 
cost-saving and resource optimization without compromising patients’ care.
Disclosure of interest: No
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THE NEW TARGET POPULATION OF STROKE 
AWARENESS CAMPAIGN: KINDERGARTEN 
STUDENTS
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2Semmelweis University, Doctoral School of Theoretical and Translational 
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Background and aims: Thrombolysis and/or thrombectomy have 
been proven effective in the treatment of acute ischemic stroke, but 
the number of patients suitable for these treatments is low. The main 
limitation is the pre-hospital stage. One reason of it the loneliness of 
the population most prone to stroke. Among the latter, there are 
many grandparents who spend considerable time with their grandchil-
dren. This gave rise to the idea of educating even younger children 
about the symptoms of a stroke, enabling them to call an ambulance if 
necessary. To this end, we adapted the Angels Initiative project previ-
ously tested in Greece. The Hungarian pilot study took place in 
Budapest.
Methods: We prepared with a parent meeting in the selected "test kin-
dergarten". to engage supportive family members. The brochures for chil-
dren and family were demonstrated. NAS was a collaborative partner to 
solve the special difficulties in prehospital transport. Due to the COVID 
pandemic, we reevaluated the original, live role-playing form and devel-
oped our own online version in kindergartens using the Hungarian story-
book and take-home workbook.
Results: The main result was the children's emotional reaction, which 
took shape in spontaneous drawings of ambulances, the recurring repre-
sentation of the 112 number.
Conclusions: We highly believe in this kindergarten stroke awareness 
campaign. The online Hungarian "Stroke Ovi" program can be an addi-
tional version of FAST Heroes project. The key of the success is the social 
and multidisciplinary cooperation involving neurologists, psychologists, 
kindergarten teachers, and parents.
Disclosure of interest: No
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Model-based economic evaluations in the field of 
stroke: a meta-research analysis

Sofia Oliveira Gonçalves1, Rodrigo Agustín Huerta Gutiérrez 
de Velasco*1,2, Elena Tamayo Cuartero1, Marco Piccininni1,2, 
Tobias Kurth1, Lydia Jones1,2, Jessica Rohmann2

1Institute of Public Health, Charité - Universitätsmedizin Berlin, Berlin, 
Germany, 2Center for Stroke Research, Charité – Universitätsmedizin Berlin, 
Berlin, Germany

Background and aims: Meta-research (research on research) studies 
help to ensure that research findings are reliable and can be used to ade-
quately inform decision-making. Numerous economic evaluations use 
modelling techniques to account, among others, for the long-term effects 
and expenditures associated with stroke. We aimed to conduct meta-
research on economic evaluations in the stroke field that use modelling 
techniques, by assessing the quality of the methods used.
Methods: This meta-research study examined model-based economic 
evaluations in the stroke field, published until 12th September 2022. Two 
independent reviewers assessed criteria related to methods quality and 
reporting practices (or lack of them).
Results: We analysed 105 model-based economic evaluations stemming 
from 94 manuscripts. 76 were Markov state transition models, 19 were 
decision tree models alone, 4 were discrete event simulation models, and 
6 were other types. Although 62% of Markov models assumed a lifetime 
horizon, only 49% considered different stages (e.g., acute phase, long-
term phase) for this condition. By accounting for different phases, it is 
possible to more accurately capture costs and health outcomes associ-
ated with stroke over time. Less than 5% of publications performed an 
external validation of their model.
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Conclusions: This meta-research project provides a thorough review of 
modelling economic evaluations in the stroke field. Overall, we discov-
ered that essential methods-related details are often not reported in eco-
nomic evaluations and chosen methods are not always consistent. Given 
the importance of evaluating cost-effectiveness of medical interventions, 
our results are relevant for clinicians who develop clinical guidelines.
Disclosure of interest: Yes
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Implementing a new 12-week multi-modal 
education and exercise programme for TIA and 
non-disabling stroke

Joseph Kwan1, Emma Hill2, Anne-Marie Smith3,  
Ellie Speirs-Lock3, Simone Welch1, Louise Penny1,  
Tsering Dolkar1, Jennifer Crow1, Soma Banerjee*1

1Imperial College Healthcare NHS Trust, Stroke Medicine, London, United 
Kingdom, 2Imperial College Healthcare NHS Trust, Population Health, 
London, United Kingdom, 3Chelsea Football Club Foundation, Population 
Health, London, United Kingdom

Background and aims: Following a TIA or non-disabling stroke, previ-
ously reported support programme with a focus on feedback and motiva-
tional interviewing strategy (x8 outpatient visits over 2 years) improved 
secondary prevention targets but not clinical outcome. Better ways of 
empowering the patient through physical and mental health education, 
lifestyle modification and improving exercise habits are needed.
Methods: We implemented a new multi-modal programme which 
focused on 1) improving the understanding of stroke and its physical and 
mental health impact, 2) education on stroke risk factors and lifestyle 
modifications, and 3) exercise programme to enhance physical activity. It 
is a 4-way partnership between Imperial College Healthcare NHS Trust, 
Chelsea Football Club Foundation, The Stroke Association, and MIND 
Mental Health Charity. All 4 stakeholders jointly designed and delivered 
this programme, which takes place at the Chelsea Football Club Stadium 
in London. Participants with a history of TIA or non-disabling stroke were 
referred from the local TIA clinic.
Results: We designed a 12-week multi-modal education/exercise pro-
gramme. Each week consisted of a 15-minute sharing session, followed by 
a 30-minute educational seminar (topics include e.g. stroke presentation, 
modifiable risk factors, lifestyle modifications, psycho-cognitive issues), 
and finally a 45-minute structured therapist-led exercise class. This holis-
tic programme encourages a self-management approach to lifestyle 
change and improved physical activity. It is fun, educational and peer-sup-
ported. Patients are signposted to other community services that may 
help improve their function and quality of life.
Conclusions: The content, implementation and initial evaluation results 
of this new pilot programme will be presented.
Disclosure of interest: No
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LESSONS LEARNT FROM 10 YEARS OF TIA 
CLINIC IN A DISTRICT GENERAL HOSPITAL: 
OLDER PATIENTS WITH TIA SYMPTOMS 
PRESENT LATER TO THEIR GP

Paul Brian*1, Danielle Hannah1, Karen Kee1, Enas Lawrence1, 
Seemin Mahmood1, Joanne Bramble1, David Lawrence1

1Croydon University Hospital, Acute Stroke Unit, London, United Kingdom

Background and aims: The risk of early recurrent stroke in the week 
following a transient ischaemic attack (TIA) is 10%. Early presentation and 
intervention can reduce this risk by 80%. This study analysed over 10 

years of data from a district general hospital TIA clinic aiming to identify 
barriers that patients may face in accessing care.
Methods: Data was analysed for 4,464 patients, between the ages of 
16.88 and 100.71 (mean = 65.58), who attended the TIA clinic between 
2011 and 2022. Multivariate linear regression was used to analyse the 
relationship between patient age and time to primary care presentation 
from TIA symptom onset.
Results: This study demonstrates a positive association between increas-
ing patient age and the time to presentation in primary care with TIA 
symptoms.
Conclusions: Given the risk of early recurrent stroke following a TIA 
and the proven importance of early intervention in minimising this risk, 
the finding that older patients present later to primary care with TIA 
symptoms has important implications. A review of public health measures 
and education should be made to ensure that this age demographic is 
aware of the need for early presentation and prevention of delays in initi-
ating treatment.
*Authors DR. Hannah and PR. Brian contributed equally to this work.
Disclosure of interest: No
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IMPACT OF THE SARS-COV2 PANDEMIC 
ON THE PERFORMANCE OF A REGIONAL 
TELESTROKE NETWORK
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Distrital da Figueira da Foz, Internal Medicine Department, Figueira da Foz, 
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Background and aims: Regional telestroke networks (RTN) have 
shown efficacy in acute stroke treatment. Well-organized networks may 
respond better to periods of crisis, such as the SARS-COV2 pandemic. 
Our aim was to assess the response of a RTN to the first year of this 
pandemic by comparing performance metrics and functional outcomes of 
patients admitted in different moments of pandemic activity, measured by 
the regional reproduction number (Rt).
Methods: We performed a retrospective multicentric cohort study 
including the eight hospitals of a RTN during the first year of the pan-
demic (24/02/2020 to 19/03/2021). For the patients transferred for endo-
vascular treatment, we obtained performance time metrics and 
determined functional outcome at 90 days using the modified Rankin 
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Accessibly to Thrombectomy for Acute Ischemic 
Stroke Patients in the UnitedStates: Mapping 
Acute Stroke Care Project-USA

Muhammad Fareed Suri*1, Abdullah Lodhi2,  
Ibrahim Bhatti2, Samina Raza2, Momna Wazir2,  
Adnan Qureshi2
1St Cloud Hospita, Stroke, St Cloud Minnesota, United States, 2Zeenat 
Qureshi Stroke Institute, ZQSI, Columbia Missouri, United States

Background and aims: One of the key domains identified by Healthy 
People 2020 initiative is the relationship between people’s residence and 
access to health care. The issue is most important in regards to acute 
stroke care such as thrombectomy due to time-sensitive aspects of care 
delivery.
Methods: We identified all acute care hospitals with >=100 from Cecil 
G. Sheps Center for Health Services Research (2020). We contacted all 
hospitals to determine if whether they provided thrombectomy for acute 
ischemic stroke. The population and characteristics residing in each zip 
code was identified. The geodesic distance between zip codes of popula-
tion and that of thrombectomy performing hospitals were calculated 
using Haversine formula using python code.
Results: We found that 656 acute care hospitals provided thrombectomy 
among US hospitals with ⩾100 beds (n=1929) (1 hospital for 540,000 
persons aged>20 years) with distribution of population from an 
MT-providing center as follows: <2 miles (36.8 million), 2-5 miles (74.1 
million), 5-10 miles (61.5 million), 10-20 miles (49.9 million), 20-50 miles 
(59.8 million), 50-100 miles (20.4 million), and 100-200 miles (4.2 million). 
There are prominent differences in access for population residing in rural 
areas with 59% of rural and 97% of urban residents residing within 50 
miles of a thrombectomy providing center.
Conclusions: There was a prominent mismatch between population 
needs and availability of hospitals performing thrombectomy in the US. 
New hospitals providing thrombectomy in selected areas and/or expedi-
ent transfer strategies are required to provide greater accessibility to 
thrombectomy in US.
Disclosure of interest: No
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EVALUATION OF STROKE QUALITY  
IN KYRGYZSTAN: DATA FROM  
RES-Q REGISTRY

Elmira Mamytova*1, Kunduz Karbozova1

1Kyrgyz State Medical Academy, Neurology and clinical genetics,  
Bishkek, Kyrgyzstan

Background and aims: The Registry of Stroke Care Quality (RES-Q) in 
Kyrgyzstan starting from 2016 till present time implemented in Stroke 
Roadmap. Aim was to evaluate the quality of care provided to the stroke 
patients in hospitals.
Methods: For the period of January 2021- December 2022, information 
about 1281 patients from 8 hospitals in Kyrgyzstan has been entered in 
the RES-Q.
Results: The median age of patients was 64 years. Among all patients- 
65.4 % had ischemic stroke, 23.8% — transient ischemic attack, 13.46 % 
— intracerebral hemorrhage, 1.53 % — subarachnoid hemorrhage. The 
patients treated in stroke units -69.76 %, the rest — in intensive care 
units, wards of general neurology. Neuroimaging was performed in 72.56 
% of patients. National Institutes of Health Stroke Scale was used to 
assess the severity of stroke in 92.7% of individuals (median score — 10). 

Scale (mRS). The periods when Rt<1 were compared to those when 
Rt⩾1. Univariate and multivariate analysis using ordinal regression were 
performed and adjusted for confounders. Statistical significance was set 
for p<0.05.
Results: 262 patients were included in the analysis, with mean age of 
75.2±12.29 years, 49.6% female. There were no statistically significant 
differences between both groups in the last-know-well-to-door interval 
(267.5 vs 234.9,p=0.39), in the time between admission to primary and 
tertiary hospital (217.9 vs 227.6,p=0.53), or in the tertiary hospital 
door-to-reperfusion interval (77.26 vs 76.20, p=0.89). Functional out-
comes were also similar in both groups(OR1.309 [95%IC: -1.956 to 
1.153,p=0.200]).
Conclusions: During the first year of the pandemic, higher Rt values 
were not associated with differences in the performance metrics or the 
functional outcomes, suggesting the importance of a pre-existing well-
organized RTN.
Disclosure of interest: No
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methodological appraisal of trial-based economic 
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Rodrigo Agustín Huerta Gutiérrez de Velasco*1,2,  
Sofia Oliveira Gonçalves1, Elena Tamayo Cuartero1,  
Marco Piccininni1,3, Tobias Kurth1, Lydia Jones4,5,  
Jessica Rohmann2

1Institute of Public Health, Charité – Universitätsmedizin Berlin, Berlin, 
Germany, 2Center for Stroke Research Berlin, Charité – Universitätsmedizin 
Berlin, Berlin, Germany, 3Center for Stroke Research Berlin, Charité 
– Universitätsmedizin Berlin, Belrin, Germany, 4Institute of Public Health, 
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Background and aims: Health economic evaluations support evi-
dence-based decision-making. It is important that methods used in 
these evaluations are rigorous, or they can cause misguided resource 
allocation decisions, which can have negative consequences for patients 
and the overall healthcare system. To shed light on the methods used in 
study-based economic evaluations in stroke, and better understand cur-
rent practices in this domain, we conducted a systematic methods 
review.
Methods: We carried out a systematic literature search in the databases 
MEDLINE and EMBASE on the 12th September 2022. Results were 
screened by two reviewers in a two-stage approach. Relevant information 
from included manuscripts was extracted using a standardised template 
and synthesised thematically
Results: We analysed 78 study-based economic evaluations stemming 
from 51 manuscripts. Among observational studies (n = 16), 44% did 
not report adjusting for confounding, which may result in biased esti-
mates of the cost-effectiveness of the studied intervention. Numerous 
economic evaluations of all studies (45%) did not report how they han-
dled missing data. Among the studies that specified using multiple impu-
tation (n = 17), 35% did not report which variables were used in the 
imputation model.
Conclusions: We identified multiple methodological problems and a lack 
of transparency in the methods reporting of economic evaluations in 
stroke. It is critical to apply proper methods when performing health 
economic evaluations to guarantee that the results are credible and can 
be used to guide proper decision-making. Our research is an essential first 
step to inform recommendations on global standards for economic evalu-
ations in stroke.
Disclosure of interest: Yes
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In 87.2 % of patient’s dysphagia test was performed. Recanalization was 
carried out in 3 patients- 0.23 % of persons with ischemic stroke (throm-
bolytic therapy).
Conclusions: Completing the RES-Q made possible to collect statistical 
data and reveal gaps for in-hospital stroke care: lack of CT/MRI perform-
ing, very low accessibility of thrombolytic therapy and thrombectomy and 
to admit that it required a significant improvement and changes in the care 
organization.
Disclosure of interest: No
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Establishment of the Stroke Center  
Accreditation by the Korean Stroke Society  
and the Current Performance Status  
of Stroke Centers
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Hospital and Korea University College of Medicine, Neurology, Seoul, South 
Korea, 5Korea University Guro Hospital and Korea University College of 
Medicine, Neurology, Seoul, South Korea, 7Seoul National University Hospital, 
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Background and aims: The establishment of a well-organized care 
system in emergency transportation and optimal stroke center is essen-
tial for the application of scientific advances such as recanalization ther-
apy in clinical practice. The Korean Stroke Society (KSS) began 
accrediting stroke units in 2008 and primary stroke centers (PSCs) in 
2018. To reflect recent advancements in endovascular treatment, 
thrombectomy-capable stroke centers (TSCs) have been accredited 
since 2021.
Methods: As of November 2022, 71 TSCs and 7 PSCs have been accred-
ited. Prior to hospital inspection, clinical performance data for the most 
recent year were obtained from hospitals and reviewed by two stroke 
expert physicians during inspection. Obstacles to establishing a stroke 
center in certified hospitals were also surveyed.
Results: All certified TSCs and PSCs performed an average of 41 intrave-
nous thrombolysis and 43 thrombectomy procedures annually (Table 1). 
The average door-to-needle time was 50.1 minutes and door-to-puncture 
time was 130 minutes. The median number of beds in a stroke unit was 
five and median number of stroke interventionists was three. The biggest 
barrier to establishing a stroke center in Korea, according to 87% of certi-
fied TSCs and PSCs, was low stroke unit reimbursement by the 
government.
Conclusions: The successful accreditation system of PSCs and TSCs by 
the KSS and recent performance data of certified stroke centers suggest 
excellence in stroke practice in Korea. Adequate stroke unit charges are 
needed to promote the optimal stroke care system in Korea. In the near 
future, the KSS also plans to develop comprehensive stroke center 
accreditation.
Disclosure of interest: No
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STROKE SURVIVOR, FAMILY CARER 
AND PROFESSIONAL PRIORITIES FOR 
IMPROVEMENT OF STROKE SERVICES IN 
IRELAND: PRELIMINARY RESULTS OF A 
STAKEHOLDER SURVEY
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Hospital, Department of Geriatric and Stroke Medicine, Dublin, Ireland, 4RCSI 
University of Medicine and Health Sciences, School of Physiotherapy, Dublin, 
Ireland, 5Economic and Social Research Institute, Social Research Division, 
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Background and aims: Exploring the views of those impacted by 
stroke is important for service improvement. This survey examined care 
priorities among stroke survivors, family carers, and professionals work-
ing across community and inpatient stroke care, and stroke advocacy, in 
Ireland.
Methods: A survey was carried out with three stakeholder groups - 
stroke survivors, family carers and professionals working in stroke care. 
Participants selected five priority improvements to stroke care, from a list 
of 45 potential service improvements. This list was based on results from 
an earlier qualitative study, which involved in-depth semi-structured inter-
views and a qualitative survey, with the same stakeholder groups. 
Qualitative results were combined with policy document review and con-
sultation with a stakeholder advisory group, to generate the list of poten-
tial improvements.
Results: Preliminary survey data was collected from stroke survivors 
(n=30), professionals (n=39) and family carers (n=14). Three priorities 
were common to professionals and the survivor/carer group: (1) special-
ised community neuro-rehabilitation (29/83, 35%), (2) long-term com-
munity support for meaningful and beneficial activities (26/83, 31%), and 
(3) improved information and support for system navigation (19/83, 23%). 
Survivors and carers also prioritised exploring ways to improve speed of 
access for atypical presentations (12/44, 27%), and improved access to 
high-quality specialist acute care (11/44, 25%). Professionals also priori-
tised specialist staff recruitment and retention (11/39, 28%), and specialist 
inpatient rehabilitation (10/39, 26%).
Conclusions: Stakeholders consistently prioritised community-based 
services and long-term support for life after stroke. This likely reflects the 
importance of these services to survivors, and the current gaps in 
provision.
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Improving perioperative care for patients with 
acute stroke undergoing neurosurgery

Maria Francisca Rocha*1, Naveen Kumar1, Daniel Sommer2, 
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Service, London, United Kingdom, 2University College London Hospitals NHS 
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Background and aims: Neurosurgical teams typically practise in large, 
tertiary referral centres, offering lifesaving interventions on a treat-and-
return basis. Postoperatively, there can be considerable delays in repatria-
tion to the referring hospital, and for stroke patients, this can leave them 
without specialist stroke input at a critical time for identifying aetiology 
and initiating management to reduce the risk of complications and recur-
rence. A medical in-reach service was developed as a pilot study to 
improve perioperative care for complex multi-morbid patients undergo-
ing neurosurgery.
Methods: A pilot study was established with weekly ward rounds led by 
consultant geriatrics and stroke physicians of patients referred by the 
neurosurgery multidisciplinary team. This is a retrospective case analysis 
of patients reviewed between November 2021 and August 2022.
Results: A total of 112 patients were reviewed. The average age for the 
patient cohort was 71 years old and the modal clinical frailty scale score 
was 6 (moderate frailty). 8% presented in an emergency setting with a 
cranio-vascular pathology of which 56% were intracranial haemorrhages 
(ICH) and 44 % subarachnoid haemorrhages. 70% of patients had polyp-
harmacy (> 5 regular medications) and a median length of stay of 13 
days. However, in ICH patients the median length of stay was 61 days, 
due to delayed discharge (60%) and critical illness with prolonged ICU 
stay (40%).
Conclusions: This pilot initiative demonstrates a need for comprehen-
sive, specialist medical input in acute stroke patients undergoing neuro-
surgery. Further work is required to demonstrate the potential long-term 
operational and clinical benefits of this service.
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Background and aims: As reported in 2010 annual income loss to fam-
ily affected by cardiovascular diseases in India was 144-158 billion rupees. 
The objective of our analysis is to determine whether various evidence-
based treatment strategies for acute ischemic stroke is cost-effective 
either for patient/healthcare system.

Background and aims: Telemedicine (TM) is the use of telecommuni-
cation technologies to provide medical information and service. 
Telemedicine has been used to improve access to care by allowing a neu-
rologist at a remote location to interact with physicians, patients and 
their family member.
Telemedicine, and in particular teleconsultation, have a fundamental role 
in the development of the Lazio Ictus Network.
This study aimed to investigate the diffusion of TM in Lazio Stroke net-
work and to evaluate the efficacy and safety of implementation of tele-
medicine in treating acute ischemic stroke patients with intravenous 
thrombolysis.
Methods: From 01/08/219 to 01/12/2022, 3,484 teleconsultations were 
requested for the Lazio Stroke Network, which resulted in 569 transfers 
(16.33%), 1679 no indications for transfer (48.19%), with diagnostic-ther-
apeutic support to the requesting team and 1,070 closures of the proce-
dure without the need for transfer (30.71%).
Results: Telestroke implementation was associated with an increased 
rate of thrombolytic use in remote hospitals within the telemedicine 
network.
Conclusions: It is essential that all possible actions are taken so that 
patients and health professionals can really consider telemedicine an 
opportunity to improve and make treatment easier and not a simple solu-
tion to limit resources.
The first results of the new training approach will be available in the 2023 
regional report.
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Understanding the implementation of stroke ESD 
within the context of stroke care pathways in 
England; a realist study of staff perspectives

Niki Chouliara*1, Trudi Cameron1, Adrian Byrne1,  
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Background and aims: Stroke Early Supported Discharge (ESD) 
involves the co-ordinated transfer of care from hospital to home. Little is 
known about ESD implementation in real-world settings. We qualitatively 
explored how the implementation of evidence-based ESD models in 
England is influenced by the wider stroke care pathway within which they 
operate.
Methods: Under a realist approach, we explored outer-setting factors 
that influence ESD implementation. Six ESD case study sites in England 
were purposively selected. We interviewed 117 staff members including a 
cross-section of the multidisciplinary team, service managers and 
commissioners.
Results: Respondents perceived the quality of communications and transi-
tions between services as key to the implementation of responsive and 
intensive ESD. Effective communication across the pathway was often 
undermined by historic divides between services and lack of integrated com-
munication systems. Cross-boundary working arrangements with inpatient 
services helped streamline the discharge process and ensure the appropri-
ateness of referrals. In response to the lack of appropriate services in the 
pathway, it was common for referrers to delay hospital discharge until their 
patients met ESD criteria or ESD to stretch their remit to admit patients 
with severe disabilities. These practices could have a negative impact on 
hospital length of stay and the intensity of ESD service provision.
Conclusions: Findings highlight the interdependency between ESD ser-
vices and the local stroke care pathways, emphasising the need for a 
more integrated and comprehensive stroke service provision. 
Transferrable lessons can be drawn from ESD services’ efforts to estab-
lish cross-service communication processes and promote information-
sharing and collaboration.
Disclosure of interest: No
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Methods: We intend to estimate the health benefits and costs associ-
ated with treatment of acute ischemic stroke by various treatment strate-
gies including hospital admission, pharmaceutical therapies, radiological 
and surgical interventions. Outcome will be measured in QALYs (Quality 
of Life Years) gained. The Incremental Cost-Effectiveness Ratios (ICER) 
will be obtained by dividing the difference in costs by the difference in 
QALYs arising from various interventions.
Results: 161 retrospective patient’s analysis was conducted, having mean 
age 55.05years, males 67.70%. The mean length of stay 13.76 days, range 
1-147days, NIHSS mean 10.41, range 0-26 total and radiological investiga-
tions [Non-contrast-computerized tomography head-479, Computed 
Tomography Angiography-66, digital subtraction angiography-16(10%), 
Mechanical thrombectomy-19(11.8%), Carotid Stenting-3 Ultrasound 
16(10%), X-Ray-411, Magnetic resonance imaging-78] were recorded. 
The follow-up showed mRS of 0-2 in (33/82)40.24%, 3-5 in (10/82)12.19% 
and 6 in (39/82)47.56%. The blood investigations, therapeutic procedures 
and medications number are recorded and is underway for analysis along 
with the cost analysis (DALY, QALY and ICER), further results will be 
updated.
Conclusions: The intervention will be considered cost-effective accord-
ing to the ICER per QALY gained.
Disclosure of interest: No
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THE EFFECT OF A MOBILE STROKE UNIT ON 
HOSPITAL THROMBOLYSIS RATES IN THE 
PRIMARY HOSPITAL HUB
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Lauren Pesavento3, Leonid Churilov3,4, Dominic Italiano5, 
Gargan Sharma2,4, Prodipta Guha2, Geoffrey Donnan3,6, 
Stephen Davis3,6, Bruce Campbell3,6, Henry Zhao3,6

1University of Melbourne, Department of Medicine, Dentistry, and Health 
Science, Melbourne, Australia, 2The Royal Melbourne Hospital, Melbourne 
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Department of Neurology, Melbourne, Australia, 4The Royal Melbourne 
Hospital, Department of Medicine, Melbourne, Australia, 5University of 
Melbourne, Department of Medicine, Parkville, Australia, 6University of 
Melbourne, Department of Medicine, Melbourne, Australia

Background and aims: Mobile Stroke Units (MSUs) allow substantially 
faster thrombolysis by shifting treatment from hospital to the pre-hospital 
setting. Given MSU operation will most affect the closest stroke centers 
to the vehicle base, we investigated the 5-year impact of a MSU on hospi-
tal thrombolysis rates in the primary hospital hub in Melbourne, Australia.
Methods: We included data on all consecutive in-hospital thrombolysis 
patients at Royal Melbourne Hospital within MSU operational hours for 
the 5 years before and after MSU operation(2012-2022) with a focus on 
proportion of treated patients as well as key patient demographic and 
time metric variables. Statistical analysis was conducted with Chi-square 
or Mann-Whitney U tests where appropriate.
Results: Data were available for n=363 patients, 221 before and 142 
after MSU commencement. Post-MSU operation, there was a significant 
decrease in the proportion of in-hospital thrombolysis for all ischemic 
stroke patients (16.7%vs8.7%,p<0.001) whereas significant increases 
were observed in both onset-to-needle (112.5vs144.5 min,p<0.001) and 
door-to-needle (28.5vs50.0 min, p<0.001) times. Baseline patient demo-
graphics, including age, baseline NIHSS, premorbid modified Rankin and 
proportion of concurrent thrombectomy remained largely unchanged 
except for lower rates of atrial fibrillation and coronary disease.
Conclusions: Melbourne MSU operation has been able to shift around 
50% of thrombolysis patients presenting to the emergency department to 
the pre-hospital setting at the primary hospital hub with no major changes 

to baseline demographics. Longer in-hospital onset-to-needle times post-
MSU likely partly reflect the successful shift of earlier presenting patients 
to the MSU and in-hospital workflow challenges posed by the COVID-19 
pandemic.
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NOVEL MEDICAL DATA TRANSMITTING 
SYSTEM FOR PATIENTS TRANSFERRING FOR 
ENDOVASCULAR THROMBECTOMY

Jun Yup Kim*1, Do Yeon Kim1, Beom Joon Kim1,  
Moon-Ku Han1, Hee-Joon Bae1, Jung Hyun Park2, Hyunji Kim3, 
Jihoon Kang1

1Seoul National University Bundang Hospital, Neurology, Seongnam, South 
Korea, 2Gyeonggi Provincial Medical Center Icheon Hospital, Neurology, 
Icheon, South Korea, 3Seoul National University Bundang Hospital, Laboratory 
Medicine, Seongnam, South Korea

Background and aims: Patients with acute ischemic stroke (AIS) who 
require endovascular thrombectomy (EVT) will be transferred from 
Primary-community-Stroke-Center (PSC) to Thrombectomy-capable-
Stroke-Center (TSC). The medical records including images at PSC are 
copied and delivered through the patient, and the TSC doctors make 
decisions after the patient visits, which delays starting EVT. We report the 
“Stroke Fast Track” system, which could bypass the medical data delivery 
process.
Methods: “Stroke Fast Track” launched in March 2019. It allows medical 
records, including images taken at PSC, to be transmitted before the 
patient arrives at TSC. If the Stroke Fast Track is not used, the patient 
follows the previous transfer methods. TSC's stroke physicians can check 
images before a patient arrives, plan a treatment plan, including whether 
EVT is performed or not.
Results: From March 2019 to August 2022, a total of 138 patients (age, 
67.4±15.1; male, 58.7%) were transferred. Among them, 31.9% used the 
Stroke Fast Track. Transportation time took median 52 minutes by ambu-
lance. EVT was performed on 19 patients (13.8%) at the TSC, which took 
a median duration of 183 min, composed of 85 min at PSC, 48 min for 
transportation, and 50 min at TSC. The average door-to-puncture time of 
the patients who used Stroke Fast Track and those who did not were 53 
minutes and 100 minutes, respectively.
Conclusions: The Stroke Fast Track system, which can transmit medical 
data directly and non-face-to-face before arriving at the TSC, is feasible 
and can be utilized to shorten the start of EVT.
Disclosure of interest: No
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Results: In 7 service areas, there were no hospitals which received more 
than 10 stroke patients for 6 months. In 9 service areas, there were no 
patients who underwent intravenous thrombolysis (IVT). Among 167 
designated emergency medical centers, 50 hospitals (29.9%) responded 
that IVT was impossible 24 hours a day. There are 97 (39.1%) hospitals 
that meet the definitions of appropriate hospital. In 23 service areas 
(32.9%) had no appropriate or feasible hospitals. The fatality of service 
areas with stroke centers were 6.9% within 30 days and 15.6% within 1 
year from stroke onset than those without stroke centers (7.7%, 16.9% 
respectively).
Conclusions: There was a wide regional gap in the medical resource and 
the quality of treatments for acute stroke among emergency medical ser-
vice areas in Korea. The poststroke fatality rate of the service areas which 
have stroke centers or appropriate hospitals were significantly low.
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Development of a Digital Hub for improving 
emergency stroke care and introducing  
quality indicators to evaluate its impact:  
the CAEHR project
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Peter Cidlinsky2, Christine Vogl2, Christian Klein3,  
Maximilian Ertl4, Nico Florschütz4, Udo Bavendiek5,  
Dagmar Krefting6, Jens-Peter Reese1, Karl Georg Häusler7, 
Peter Heuschmann1

1Institute of Clinical Epidemiology and Biometry, University of Würzburg, 
Würzburg, Germany, 2Department of Neurology, University Hospital 
Würzburg, Würzburg, Germany, 3Department of Anesthesiology, University 
Hospital Wuerzburg, Würzburg, Germany, 4Service Center Medical 
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Background and aims: Fast and secure transfer of imaging and clinical 
data between emergency medical services (EMS), regional hospitals and 
stroke centers is essential for acute stroke treatment. We present the 
design of a Digital Hub to improve availability of time-critical diagnostic 
information in the acute stroke by digital tools and describe the develop-
ment of indicators for measuring quality of emergency stroke care
Methods: In the Digital Hub CAEHR (Cardiovascular Diseases – 
Enhancing Healthcare through cross-Sectoral Routine data integration), 
interfaces for automatic transfer of routine data from EMS, regional hos-
pitals and telemedical consultations with a tertiary stroke center in 
Germany were developed. For evaluating the impact of these tools on 
quality of acute stroke care, a multidisciplinary working group developed 
evidence-based quality indicators (QI) considering (inter-)national recom-
mendations including a literature review, an independent evaluation by a 
multidisciplinary sounding board and a pilot phase.
Results: Solutions for digital interfaces between routine EMS documen-
tation by tablets (NIDA® Pad, medTV) and telemedical consultations 
platform (VIMED®, MEYTEC) with the hospital information system were 
developed. A set of 25 QIs was developed to measure quality of emer-
gency stroke care including patient-reported outcomes (EQ5D-5L, 
PROMIS-29, PHQ-4). In the pilot phase, 25 patients were documented; 
average age was 68.8 years, 28% were women; the follow-up rate was 
80%. The QI documentation was rated to be feasible and useful by profes-
sionals and patients.
Conclusions: The digital hub CAHER aims to improve the timely provi-
sion of intersectoral health information. The impact of its implementation 
will be evaluated by predefined QI.
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Intracerebral hemorrhage: the neglected 
stepsister. Data from the RES-Q Registry in 
Romania
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Background and aims: The RES-Q Registry has played an important 
role in setting a new standard for the level of care of patients with 
ischemic stroke in Romania. Hemorrhagic stroke is associated with a 
higher mortality and although it does not benefit from a wide range of 
therapies, there is still progress to be made in its management.
Methods: We analyzed data from all 36 participating centers in the 
RES-Q Registry from Romania, starting with 2017 when the first patients 
were enrolled.
Results: A total of 10.600 patients were registered between 2017 and 
2022, on a one month per year basis. Intracerebral hemorrhage (ICH) 
was registered in 1256 cases. The median age was 69 years. Mortality 
ranged between 36.2% and 41.7% per year, with a mean of 39.4%. 
Median NIHSS score at admission was 15, while median mRS score at 
discharge was 4.
81.8% of patients benefited of cerebral imaging within the first hour after 
hospital arrival. Dysphagia was screened for in 52.3% of cases. Out of the 
surviving patients, 80.7% were discharged at home. 70.3% of cases were 
classified as having a hypertensive etiology, with “other etiologies” repre-
senting 17% and anticoagulant therapy being a distant third at 7.6%. Only 
1.8% of patients benefited from any neurosurgical procedure.
Conclusions: The RES-Q Registry can be a very important tool in 
improving the quality of care for patients with ICH. It is mandatory to 
implement local protocols for the diagnosis and management of ICH in 
line with the recommendations of international guidelines.
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Quality of Acute Stroke Care within Emergency 
Medical Service System in Korea
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Background and aims: Korea recently established 70 emergency medi-
cal service areas. However, there are many concerns that medical 
resources for stroke could not be evenly distributed through the country. 
We aimed to compare the treatment quality and outcomes of acute 
stroke among the emergency medical service areas.
Methods: This study analyzed the data of 28,800 patients admitted in 
248 hospitals which participated in the 8th stroke quality assessment by 
Health Insurance Review and Assessment. Individual hospitals were 
regrouped by emergency service areas. Assessment indicators and fatality 
were compared by the service areas. We defined the appropriate hospital 
by the performance of intravenous thrombolysis.
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Background and aims: High blood pressure (BP) is the main modifiable 
risk factor for intracerebral haemorrhage in patients with atrial fibrillation 
(AF) on oral anticoagulation after ischaemic stroke (IS). We sought to 
establish whether patients recall education about BP in hospital, whether 
they use home monitors and keep a record of BP.
Methods: We prospectively collected data on consecutive IS discharges 
on anticoagulation for AF from a tertiary stroke unit (1/7/22 to 31/12/22). 
Patients were telephoned within two-weeks of discharge to establish if 
they
recall of education about BP pre-discharge, which is part of routine care
have access to home BP monitoring and can share readings.
Values were compared to those 72h pre-discharge.
Results: 79 cases were identified - 39 excluded (Table 1); 40 were con-
tacted (median 14days (IQR;14-17). 23 (58%) knew why anticoagulation 
was prescribed and 10 (25%) recalled BP information.
13 of 23 (58%) used a monitor; 2 weekly, 4xdaily and 7 twice-daily, 9/13 
kept records. (Table 2).
11 monitored BP at least daily, 3 had maximum SBP<130mmHg and 6 had 
average SBP<130mmHg (Figure 1). None had a post-discharge primary 
care review.
Conclusions: Few patients measured/recorded BP and fewer still had 
adequate BP control. Improved hospital education but crucially early follow-
up could prevent adverse effects of hypertension in anticoagulated patients. 
Non-physician practitioners might improve care in this patient group.
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MANAGEMENT AND EPIDEMIOLOGY OF 
TIAS IN TRIESTE PROVINCE: A 5 YEARS 
RETROSPECTIVE STUDY
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Background and aims: TIA (Transitory ischemic attack) is defined as a 
brief episode of neurological dysfunction caused by a focal disturbance of 
brain or retinal ischemia lasting less than 24 hours. It is known a higher 
incidence of stroke after TIA with the greatest risk of stroke occurring in 
the first week. Current practice guidelines advise evaluation through rapid 
access clinics or through admission to hospital. We provide data on TIA 
incidence in Trieste and management of patients with TIA including the 
incidence of relapses.
Methods: This is a 5-year retrospective study of all transient cerebrovas-
cular events admitted in the ED (emergency departement) and outpa-
tients in the district of Trieste (230000 inhabitants), between January 1, 
2017 and December 31 2021.
Results: We studied 1036 patients referred to the ED/outpatient for a 
focal neurological deficit. We exclude patients who come from others dis-
tricts and patients with a confirmed minor stroke. Between the remaining 
875, 496 had only a ED evaluation, 379 patients were admitted in our DH 
TIA (Day hospital TIA) between 24 and 96 hours on average from access 
to the ED. Were defined as confirmed TIA altogether 574 cases (incidence 
crude rate of 0.49/1000 inhabitants). The recurrence rate of cerebrovascu-
lar disease was 2% within 90 days and 6% beyond 90 days after a DH evalu-
ation, 7% and 10% respectively in patients evaluated in ED (p<0.05).
Conclusions: The correct management of patients with TIA is still chal-
lenging. This study improves new data on TIA incidence and prognosis in 
Trieste.
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Home blood pressure monitoring in ischaemic 
stroke patients recently discharged on 
anticoagulation for atrial fibrillation
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Table 2. Home BP monitoring results.

Table 1. Reasons for exclusion, *may have more than 1 reason.
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PSF. PSF was not associated with age, risk factors or pre-existing anxiety-
depression. In logistic regression, female sex (OR 1.77 (1.11-2-82)), modi-
fied Rankin Scale at discharge (OR 1.28 (1.06-1.55)) and previous stroke 
(OR 1.85 (1.03-3.24)) were independent predictors of post-stoke fatigue. 
FAS correlated with all other PROMs, especially physical health (R=-0.79, 
p<0.0001) and depression (R=0.73, p<0.001) (figure).

Conclusions: PSF is common after stroke and more frequent in disabling 
strokes and women. Our results point to different self-perceived health 
status after stroke depending on gender, with deserves further research.
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Sierra Leoneans nurses trained in stroke 
recognition and assessment are the pioneers for 
the establishment of the first stroke registry in 
Bo’s Government Hospital
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Background and aims: Like other Sub-Saharan countries Sierra Leone 
is seeing an increasing incidence in the number of stroke cases, however, 
is difficult to obtain numbers reflecting the real picture as data collection 
is a challenge in a reality with minimal resources.
Most of the population lack knowledge regarding stroke, primary preven-
tion is poor, access to secondary care is difficult and expensive, therefore 
most of the stroke cases remain unrecognized and untreated.
The registry is an useful tool to provide reliable data for future research 
and the development of a local and national stroke pathway. With a 
chronic shortage of medical staff and community health officers, nurses 
are a valuable resource to lead this initiative.
Methods: Cambridge Global Health Partnership in collaboration with 
local nursing leaders established a stroke training nursing program in Bo’s 
hospital. The partnership included public awareness campaigns, the place-
ment of a long-term volunteer at site and ongoing monthly online stroke 
sessions.
Results: Despite several barriers such as lack of electricity and internet, 
poor awareness, limited knowledge and cultural resistance, reliable 
stroke data, based on the UK SSNAP (Stroke Sentinel National Program) 
model, has been collected for the last two years in Bo’s Government 
Hospital.
The data reflects the systematic use of the NIHSS (National Institute of 
Health Stroke Scale) tool, early swallow assessment, risk factors, time of 
presentation, assessment, management, and outcomes.
Conclusions: Developing a stroke registry allows future monitoring of 
the improvement in care and skilled nurses can hugely contribute to data 
collection.
Disclosure of interest: No
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POST-STROKE FATIGUE: INCIDENCE, 
PREDICTORS AND ASSOCIATION WITH 
OTHER REPORTED HEALTH OUTCOMES
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Background and aims: Post-stroke fatigue (PSF) has a negative impact 
on quality of live. We aimed to assess the prevalence and predictors of 
PSF three months after stroke, and its association with other patient-
reported outcomes (PROMs).
Methods: We included consecutive stroke survivors from October-2021 
to October-2022 in 5 hospitals that participated HARMONICS (a 
EU-funded High-value Stroke care project in Catalonia), which imple-
ments a PROMs-through-App program (NORA, NoraHealth Barcelona 
Spain). PSF was assessed three months after stroke with the Fatigue 
Assessment Scale (FAS), categorized into normal (0-21), fatigue (22-34) 
and extreme fatigue (>34). Predictors of PSF were explored by logistic 
regression. Bivariate correlations were explored with other PROMs, such 
as Hospital Anxiety and Depression Scale (HADS), PROMIS-10 Global 
Health survey.
Results: Of 2164 consecutive patients, data on FAS were obtained in 
384. Of them, 98(25.5%) reported fatigue and 34(8.9%) extreme fatigue. 
Patients reporting PSF were more frequently female and had more severe 
and disabling strokes. Patients with previous stroke had higher rates of 

Figure 1. Comparison of BP at discharge and at home.
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Results: A total of 3 passes were performed for each stent-retriever 
(stent-A, stent-B, stent-C). Maximum deflection of the terminal internal 
carotid artery (from resting position to largest displacement during stent-
retriever withdrawal) was measured in 3 planes (values in Table). Maximum 
Euclidean Deflection (MED) ranged from 6.1 to 9.1 mm. Deflection varied 
substantially. Figure demonstrates deflections as seen in Stent A.
Conclusions: Withdrawing an unsheathed stent-retriever from the middle 
cerebral artery leads to significant deflection of the internal carotid artery 
terminus in an in-vitro stroke model. The degree of deflection is variable in 
different planes and varies based on stent-retriever design. Maximum 
Euclidean Deflection (MED) is a potential in-vitro metric for EVT devices.
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all stroke survivors and their families through a 
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Background and aims: Many stroke survivors lack a comprehensive under-
standing of their diagnosis, care plan, or treatment. Patients, therefore, have 
less control over their care and are at higher risk of non-compliance to treat-
ment regimes, increasing stroke recurrence risk and long-term disability.
‘My Stroke Companion’ was co-created alongside University College 
London Hospital, charities, stroke survivors and their families as an acces-
sible digital support package (DSP), designed to provide personalised, reli-
able, and localised information to stroke survivors and their families, 
including about type of stroke, prescribed medications, rehabilitation, and 
navigating life after stroke.
This work aimed to measure patient response to the DSP following discharge 
from hospital after stroke by analysing use of the tool and from a simple 
patient feedback questionnaire. Clinician feedback was also captured.
Methods: We piloted “prescription” of the first iteration of the DSP to 
selected patients presenting to the UCLH Comprehensive Stroke Service 
over a four-week period.
Results: During the pilot phase, 57 people accessed the tool with a 
13-minute average session duration, compared against a 2-minute indus-
try standard. The most viewed information related to type of stroke. 
Patients felt their understanding of their stroke and subsequent care plan 
increased after using the hub, and feedback from clinicians was favourable, 
noting direct benefit to patient recovery.
Conclusions: Patient information following stroke should be accurate, 
tailored, and accessible. Pilot data from the My Stroke Companion tool 
suggests the benefit of patients accessing the digital content. Further 
development of this system and detailed evaluation are now in progress.
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Maximum Euclidean Deflection: A Novel  
Metric For Safety Of Neurovascular Devices  
In An In-vitro Stroke Model
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Background and aims: Endovascular thrombectomy (EVT) devices are 
evolving rapidly to improve safety/efficacy of EVT-mediated recanalization 
of large vessel occlusion strokes, and to access medium/distal vessel 
occlusions. To enable effective comparative analyses, there is a need to 
develop an objective in-vitro safety metric for new EVT devices.
Methods: We utilized three FDA-approved stent-retrievers currently 
available in the US and deployed them in an in-vitro ischemic stroke bench 
model (Sim Agility,Mentice). The stent-retrievers were deployed in the 
M1-segment of the middle cerebral artery using a system comprised of an 
0.014inch guidewire and 0.021inch microcatheter. After unsheathing in 
M1-segment, the microcatheter was withdrawn back into the petrous 
internal carotid artery, and the whole system was withdrawn as a rate of 
5mm/second. Maximum deflection of the terminal internal carotid was 
measured in 3 axes using a specialized camera set-up.
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Conclusions: Stroke PvT appears safe and deliverable. Several platforms 
are available. Connectivity, ambulance and secondary care engagement 
are pivotal to national delivery.
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Platform On Door-To-Groin Puncture Times  
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Background and aims: Rapid detection and appropriate triage of large 
vessel occlusion (LVO) strokes, upon arrival to a hospital system, is key to 
achieving better outcomes after endovascular thrombectomy (EVT) 
mediated recanalization of LVO strokes. Automated neuroimaging analy-
ses has the potential to streamline intra-hospital workflow. We aim to 
study the change in vital intra-hospital time metrics before and after 
adoption of an automated neuroimaging triage platform.
Methods: We performed a retrospective analysis of prospectively col-
lected data at our EVT capable stroke center between April2019-
November2021. IschemaView’s Rapid automated LVO triage software 
was adopted in October2020 for triage of stroke patients. Patients 
treated before this date were our control cohort and after were our 
intervention cohort. Confirmed LVO strokes presenting directly to our 
center within 24 hours of stroke onset were included. We used the 
Wilcoxon non-parametric test (rank sum test) to compare the pre and 
post values.
Results: A total of 66 patients presented directly to our thrombectomy 
center- control (n=31) and intervention cohort (n=36). Age, NIHSS 
score, last-known-well to arrival, and arrival to non-contrast CT head 
were comparable between the two groups. Door to groin puncture was 
shorter in the intervention cohort compared to control cohort by 20.5 
minutes, p=0.016 (control cohort median=118 minutes, intervention 
cohort median=97.5 minutes)(Figure).
Conclusions: Automated neuroimaging triage platform has the potential 
to improve workflow by decreasing time from door to groin puncture. 
Further studies are required to study impact on patient outcomes.
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Background and aims: Rapid access to evidence-based stroke care is 
vital to reduce mortality and disability. Over 50% of patients with stroke 
like symptoms have alternative non-stroke diagnosis (mimics). Improving 
the sensitivity and specificity of the prehospital assessment is pivotal. 
Stroke PvT encompassing ambulance clinicians using videoconferencing to 
connect to stroke specialists with joint decision making as to who to 
convey to a specialist stroke unit, to a more local emergency department, 
or stay at home with other outpatient follow up arrangements made.
We report, following the successful introduction of Stroke PvT in 2 areas 
of England in 2020, a national programme to deliver Stroke PvT to 8 
additional regions in England (covering 10,000,000).
Methods: Following a formal assessment process, 8 regions were 
awarded central, fixed term funding, to introduce Stroke PvT. Criteria for 
inclusion included: ambulance / secondary stroke care ‘buy in’, reducing 
inequalities, evaluation.
Establishment of a regular Community of Practice (CoP) of pilot sites, 
fostering an active community of focused practitioners with a shared 
vision, overseen by regular central progress review monitoring.
Results: 
•  Both ‘Face time’ and ‘GoodSAM’ video conferencing apps used equally
•  FASTO score used to initiate referral
•  Both nurse and doctor led specialist opinion models used
•  Poor connectivity reported in 2 regions delaying assessment

Further evaluation results available May 2023:
•  Symptom-to-hospital-arrival time
•  hospital-arrival-to-treatment time
•  sensitivity and sensitivity
•  patient / staff experience

Disclosure of interest: No



Abstracts 649

Results: Anterior circulation LVO was found in 96% and 94% in the AI+ 
and AI- groups, respectively. Intravenous thrombolysis was performed in 
63% and 58%, and mean transportation time was 129±51 minutes vs. 
138±53 minutes (p=0.412). MT was completed in 75% vs. 56% (p=0.039).
Conclusions: Despite the lack of significant reduction in transportation 
time, the application of the AI-based decision supporting system signifi-
cantly improved patient selection for MT, helping more patients receive 
appropriate therapy.
Disclosure of interest: No

2042

WEARABLE ELECTRONICS FOR DETECTING 
DYSPHAGIA IN STROKE PATIENTS

Poorvi Tangri*1, Awadh Kishor Pandit1, Deepak Joshi2,  
Saurabh Kumar2, Shankmukh Poladi2, Smita Manchanda3, 
Vasantha Padma1, Achal Kumar Srivastava1, Venugopalan Y 
Vishnu1, Rajesh Singh1

1All India Institute of Medical Sciences, Department of Neurology, New Delhi, 
India, 2Indian Institute of Technology Delhi, Department of Biomedical 
Engineering, New Delhi, India, 3All India Institute of Medical Sciences, 
Department of Radiology, New Delhi, India

Background and aims: Dysphagia is a common problem observed in 
stroke patients, around~50% of the stroke survivors suffer from swallow-
ing dysfunction. Some patients are able to recover from this condition, 
however, in around 11-13% patients the problem persists. Patients with 
swallowing dysfunction are susceptible to developing other detrimental 
conditions like aspiration pneumonia, enhanced mortality rates in stroke 
survivors with dysphagia, dehydration and malnutrition. Therefore, it is 
crucial to develop a device for rapid diagnosis and management of dyspha-
gia and prevent further associated complications.
Methods: This is an exploratory study to develop a non-invasive, wear-
able diagnostic biomedical device for assessing swallowing dysfunction in 
stroke patients and to determine its diagnostic accuracy. Inclusion criteria 
for the study will be; both males and females, age between 18-80 years, 
persistent swallowing difficulty in ischemic or haemorrhagic stroke 
patients from two weeks of onset of stroke or beyond. We aim at devel-
oping a non-invasive biomedical device consisting of two major compo-
nents – data acquisition and algorithm/software. The findings of our tool 
shall be compared with video-fluoroscopy (VFS) and clinical bed-side 
evaluation of patients to understand the accuracy of our tool.
Results: This is an ongoing trial.
Conclusions: The main aim of our study is the development of non-inva-
sive wearable device which can detect swallowing dysfunction in patients of 
stroke and to determine its diagnostic accuracy. Through the study we shall 
also try to deduce the efficacy of the device in terms of reduction in inci-
dence of aspiration pneumonia and mortality and other related side effects.
Disclosure of interest: No
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ROLE OF TELESTROKE IN ACUTE STROKE 
CARE: PILOT EXPERIENCE IN PRIVATE CARE 
IN BRAZIL

Victor Lomachinsky Torres1, Joao Andrade2,  
Pedro Sabino Gomes Neto2, Adria Mara de Paiva Cândido2, 
Kenneth Nunes Tavares de Almeida2, Daniela Laranja Rodrigues*2

1Diretoria de Pesquisa, Ensino e Desenvolvimento, N/a, Fortaleza, Brazil, 
2Diretoria de Pesquisa, Ensio e Desenvolvimento, n/a, São Paulo, Brazil

Background and aims: Stroke remains the second cause of death and 
disabilitity in Latin America, despite efforts to reducing the burden of this 
disease. In a country like Brazil, the access to specialized care is an impor-
tant health problem. Our objective is to evaluate teleneurology impact 

1815

Clinical Data-based Cerebral Infarction Subtype 
Classification using Machine Learning

Jitae Kim1, Wootaek Lim1, Seongheon Kim2,  
So-Hee Lee3, Dongyoung Lim4, Minji Jeon*1

1Korea University, College of Medicine, Department of Medicine, Seoul, South 
Korea, 2Kangwon National University School of Medicine, Neurology, 
Chuncheon, South Korea, 3Kangwon National University Hospital, Neurology, 
Chuncheon, South Korea, 4Woodang Network, Inc., AI, Seoul, South Korea

Background and aims: Cerebral infarction (CI) is difficult to recover 
from, so it is important to measure the risk score of CI in advance and to 
be careful of the onset. CI subtype identification is also important because 
the subtypes affect the treatment and prognosis. However, there is no 
system for the general public to measure the risk of CI and predict poten-
tial CI subtypes. Machine learning (ML) has been successfully applied to 
various clinical fields. Therefore, in this study, we applied ML to predict CI 
subtypes using clinical data.
Methods: We collected 709 CI patients’ data with 22 clinical features 
from Kangwon National University Hospital and their Trial of ORG 10172 
in Acute Stroke Treatment (TOAST) class annotations. We labeled the 
Large Artery Atherosclerosis and Small Vessel Occlusion subtypes as 
positive classes and the Cardiac Embolism subtype as a negative class, and 
six ML models are trained to predict the TOAST classes of patients.
Results: As a result, RF achieves the best F1 score of 0.8824. Additionally, 
SHapley Additive exPlanations (SHAP) analysis shows the importance of 
each feature in the RF model. For example, bp, which is a difference 
between systolic and relieving pressure values, has the highest SHAP value 
and it can be interpreted that the probability of a sample being in the posi-
tive class increases as the bp increases.
Conclusions: This study shows that ML models are able to classify CI 
subtypes and the SHAP analysis can identify CI subtype-related important 
features.
Disclosure of interest: No
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Hungarian Experiences with Artificial Intelligence-
based Decision Supporting System in Acute 
Stroke Management

Gábor Szudi*1, Orsolya Szalmás1, Eszter Gerencsér1,  
Eszter Vraukó1, Anita Andrássy1, Péter Várallyay1,  
János Martos1, Istvan Szikora2, Lorand Eross3

1National Institute of Mental Health, Neurology and Neurosurgery, 
Neuroradiology, Budapest, Hungary, 2National Institute of Mental Health, 
Neurology and Neurosurgery, Neurointervention, Budapest, Hungary, 
3National Institute of Mental Health, Neurology and Neurosurgery, 
Neurosurgery, Budapest, Hungary

Background and aims: A nationwide stroke imaging network (eRAD-
BB, Hungary), powered by Artificial Intelligence (Brainomix Ltd., UK), has 
been installed in Hungary as of October 2022. We studied if the applica-
tion of this system improves patient selection and transportation time.
Methods: All patients admitted to the National Institute of Mental 
Health, Neurology and Neurosurgery (NIMNN) for mechanical 
thrombectomy (MT) due to large vessel occlusion (LVO)-related acute 
ischemic stroke between 03-10-2022 and 03-01-2023 from a population 
of 3 million were included in the analysis. In the first group of patients the 
AI-based decision supporting system was used (AI+, 52 cases), while in 
the other it was not used (AI-,52 cases). Effectiveness of the decision 
supporting system was evaluated by two indicators: 1, transportation 
time measured as the time between the first CT in the primary center 
and the control scan upon arrival at NIMNN, and 2, the rate of comple-
tion of MT. Data were analysed using retrospective and prospective meth-
ods. For statistical analysis we used T-test and Chi-square probe.



650 European Stroke Journal 8(2S)

Background and aims: Pulmonary arteriovenous malformations 
(PAMVs) are pathological ducts directly connecting the pulmonary artery 
and vein without interposition of capillary bed, resulting in a continuous 
left-to-right shunt (LRS). More than 80% of PAMVs are congenital and 
related to Hereditary Hemorrhagic Telangiectasia (HHT). Clinically mani-
fest or silent ischemic stroke from paradoxical embolism is the major 
complication.
Methods: Case report and literature review.
Results: We report the case of a 43-year-old male patient with imbal-
ance, left paresthesias and weakness, and a history of migraine with aura, 
epistaxis and low oxygen saturation levels.
Brain CT scan revealed a right parieto-occipital ischemic lesion confirmed 
by brain MRI, which showed other recent ischemic lesions in the right 
hemisphere and in the right cerebellum. Cardiac monitoring, thrombo-
philic and autoimmune screening were unremarkable. Chest CT-angiography 
demonstrated the presence of five bilateral PAVMs, with evidence of RLS 
on contrast transthoracic echocardiography. Anticoagulation therapy was 
started after discovering a thrombosis of the right saphenous vein. 
Thereafter, the patient underwent endovascular PAVM embolization treat-
ment and was addressed to a referral centre for HHT, for genetic testing 
and counselling.
Conclusions: It is important to investigate the presence of PAVMs in 
cases of cryptogenic stroke, since PAVMs can be treated to prevent 
stroke recurrence. Since most PAVMs are related to HHT, it is important 
that neurologists keep in mind this pathology and associated signs and 
symptoms. Currently there is a lack of guidelines about acute reperfusion 
treatments or secondary stroke prophylactic measures in the PAVM pop-
ulation, so further studies are needed.
Disclosure of interest: No
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Rare non-vascular causes of carotid dissection not 
to be missed

Tariq Soliman1, Mouhamad Hussein Ismail1,  
Andrew Mcbride1, Ashok Mathews*1

1West Suffolk Hospital, stroke medicine, Bury St Edmunds, United Kingdom

Background and aims: Carotid artery dissection (CAD) is one of the 
rare causes of ischemic stroke especially in young patients. The incidence 
of stroke caused by CAD is about 2.6–2.9 per 100 000 cases of CAD. 
Eagle’s syndrome is associated with an elongated styloid process that 
compresses the cervical internal carotid artery which may cause CAD. 
However, the elongated styloid process occurs in about 4% of the general 
population, only about 4% of them are symptomatic; therefore, the true 
incidence is about 0.16%. Knowing the etiology behind the CAD is impor-
tant to treat the cause if curable.
Methods: A 68-year-old patient, known to have AF, TIA and rheuma-
toid arthritis, presented to the stroke services at West Suffolk hospi-
tal on three different occasions in 2022. Each time he had a new infarct 
in the right cerebral hemisphere which was confirmed by MRI scans 
despite adequate anticoagulation. Repeated CT angiograms were 
done.
Results: CT angiogram confirmed right ICA dissection and elongated 
styloid process in the right site, suspecting Eagle's syndrome.
Conclusions: However, the patient is known to have AF, the recurrent 
strokes in this case likely caused by CAD because all of them happened 
in the same arterial territory. Getting the correct diagnosis and focused 
treatment are very important to minimize the recurrence rate of stroke. 
Management of Eagle’s syndrome needs an MDT approach and the sur-
geon needs to be experienced in the styloidectomy procedure. The 
surgical approach is curable and can help the patient to live his life as 
normal.
Disclosure of interest: No

care during and after the SARS-CoV-2 pandemic between 2019 and 2022 
in a private health system in Brazil.
Methods: Medical records from patients diagnosed with stroke admitted 
through telemedicine neurology consults from 2020 to 2022. An analysis 
based on year and costs related to the hospitalization and compared data 
to overall costs within the health network.
Results: 1,545 teleneurology consultations were performed in the period. 
Were 44.4% males, the mean age was 65.8 (±0.4) years. 2,102 patients 
were hospitalized in our health system; 58% from those were assisted by 
teleneurology. The in-hospital costs of all hospitalized stroke patients were 
U$1345 (±105) in 2021 and U$1260 (±76) in 2022. The in-hospital costs 
per patient ranged from U$1,266 (±) in 2020, U$1,141 (±) in 2021 and 
1,367 (±) in 2022 (p<0.001). Adjusting by health inflationary index 
(IPCA), patients assisted by teleneurology averaged in-hospital costs lower 
than expected in 2021 (-17%), but higher in 2022 (+8.6%). In an accumula-
tive analysis, the costs reduced in 13.2%, in the period 2020-2022.
Conclusions: Teleneurology consults enabled increasing access to neu-
rology care and, in the period, they were implemented, acted as a way to 
minimize overall hospitalization costs despite a likely repressed demand 
imposed by the covid 19 pandemics.
Disclosure of interest: No
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Middle meningeal artery embolization for chronic 
subdural hematoma: a case report

Sushanta Paudel*1

1Nepalese Army Institute of Health Sciences, Medicine, Kathmandu, Nepal

Background and aims: We present a case of chronic subdural hema-
toma refractory to burr hole surgery treated successfully with middle 
meningeal artery embolization.
Methods: 61-year-old gentleman presented with a history of headaches 
and single episodes of vomiting. Neurological examination was normal. A 
non-contrast computed tomography (CT) scan of the head showed 
chronic subdural hematoma with midline shift. The patient was managed 
with burr hole surgery but there was no improvement in the symptoms 
and CT findings of recollection of blood in subdural space. The patient was 
then managed endovascularly with embolization of the middle meningeal 
artery (MMA), patient recovered fully after the endovascular treatment.
Results: Chronic subdural hematoma can present clinically with vomiting 
and headache, if refractory to burr hole surgery it can be managed with 
the embolization of the middle meningeal artery.
Conclusions: Subdural hematoma can be successfully managed by endo-
vascular treatment at LMIC.
Disclosure of interest: No
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CRYPTOGENETIC STROKE FROM 
PARADOXICAL EMBOLISM IN YOUNG PATIENT 
WITH MULTIPLE PULMONARY ARTERO-
VENOUS MALFORMATIONS AND CLINICALLY 
DEFINITE HEREDITARY HEMORRAGIC 
TELEANGECTASIA: A CASE REPORT

Eugenio Funelli2, Carlo Maria Vincitorio1, Giulia Nastasi*1, 
Cristina Gramigna1, Paola Bazzi1, Davide Vallauri1, Maria 
Repaci1, Stefania Rota1, Alessio Galbussera1, Sandro Beretta1

1ASST Brianza - Ospedale di Vimercate, Neurology, Vimercate, Italy, 
2Fondazione IRCCS San Gerardo dei Department of Neurology, Fondazione 
IRCCS San Gerardo dei Tintori, School of Medicine and Surgery, Milan Center 
for Neuroscience
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resolving CAA-ri. The patient had made a complete recovery with no 
residual deficit.
Conclusions: This patient presented with confusion, seizure and cortical 
blindness. The diagnosis of CAA-ri was only considered after MRI failed 
to improve.
Disclosure of interest: No
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Methotrexate-related Leukoencephalopathy 
Presenting as Stroke Mimic

Aaron Taylor1, Marilou Ching*1, Amritha Parthasarathy1

1Jacobs School of Medicine and Biomedical Sciences, Vascular Neurology, 
Buffalo, United States

Background and aims: Manifestation of nonvascular disease with 
stroke like clinical picture comprise about 9-31% of cases in suspected 
acute stroke population. Stroke mimics may be part of the symptomatol-
ogy of a neurological or medical disorder.
Methods: We report a case of an 18 year old male who presented with 
non-traumatic intermittent bilateral leg pain that radiated to the lower 
back in October 2022. His pain worsened requiring morphine. Thoracic 
MRI revealed diffuse hypointense signal on T1, mixed hypointense signal 
on T2 of the vertebral column. Stir sequences showed heterogenous 

216

Is there a link between prognosis of Moyamoya 
disease and Grave’s disease?

SIEW KWAON LUI*1

1Singapore General Hospital, Rehabilitation Medicine, Singapore, Singapore

Background and aims: Moyamoya disease (MMD) is defined as chronic, 
occlusive strokes that are characterized by bilateral occlusion of the inter-
nal carotid artery (ICA) with subsequent abnormal cerebral vasculature. 
It has a bimodal age distribution, with peaks in the first and fourth dec-
ades of life. The aims of the case series are: review the prognostic indica-
tors of MMD including whether there is an association of Grave’s disease 
(GD) with MMD.
Methods: Case series
Results: Case one was a 49-year-old Asian female, who developed recur-
rent ischaemic strokes over a 2-month period. Her MRA showed steno-
occlusive disease of bilateral terminal ICAs, middle cerebral arteries 
(MCAs) and proximal anterior cerebral arteries A1 segments with promi-
nent basal collateral vessels. Findings were suggestive of MMD. Her 
Modified Rankin Scale (mRS) was 2. She was scheduled for cerebral revas-
cularization at a later date.
Case two was a 36-year-old Asian female, who developed recurrent 
ischaemic debilitating strokes over a 5-month period. Vessel wall imag-
ing showed concentric vessel wall enhancement of bilateral MCA proxi-
mal M1 segments and bilateral terminal ICAs, consistent with MMD 
features. Several months later, she underwent cerebral revasculariza-
tion. Her mRS was 4.
Conclusions: Although both MMD cases were of young age, the func-
tional outcome was poorer in case two. Case two had a history of GD. It 
has been reported concomitant thyroid disorder has a less favourable 
prognosis in MMD. GD may contribute to disease progression in MMD. 
Early cerebral revascularisation after optimal thyroid management should 
be considered in patients with concurrent GD and MMD.
Disclosure of interest: No
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INFLAMMATORY CEREBRAL AMYLOID 
ANGIOPATHY WITH RAPID AND COMPLETE 
RESPONSE TO STEROIDS

Lucy Jinks*1, Amy Ross Russell1, Nic Weir1,  
Shivaprasad Siddegowda1

1Southampton General Hospital, Neurosciences, Southampton, United Kingdom

Background and aims: Cerebral amyloid angiopathy-related inflamma-
tion (CAA-ri) occurs in a subset of patients with cerebral amyloid angi-
opathy (CAA) and is potentially reversible with immunosuppressant 
therapy. Imaging usually shows cortical and subcortical haemorrhagic 
lesions, and white matter hyperintensities, best seen on T2-weighted 
sequences.
Methods: N/A
Results: We present an 82-year-old man with acute confusion and visual 
disturbance, progressing within hours to complete aphasia, cortical blind-
ness and an isolated generalised tonic clonic seizure.
CT head imaging showed parietal white matter hypoattenuation and bilat-
eral occipital loss of grey-white matter differentiation.
MRI revealed multifocal subcortical white matter changes and multiple 
cortical microbleeds. He was managed as posterior reversible encepha-
lopathy syndrome (PRES) with blood pressure control and anti-epileptic 
medication.
MRI 10 days later showed worsening oedema, prompting consideration of 
CAA-ri and prednisolone 40mg was started.
Two months later, MRI showed resolution of extensive vasogenic oedema 
with stable cortical micro bleeds consistent with significantly improved, 
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Furthermore, it was hypothesized that the radiotherapy she received ear-
lier contributed largely to the vasculopathy she had. The patient under-
went vertebral artery origin stenting and had a remarkable recovery. 
Follow up imaging showed that the stent is patent, and no further symp-
toms have developed.
Conclusions: This case highlights the importance of meticulous reading 
of radiological images and correlating them with the patient’s history. 
Subclavian-vertebral artery steal syndrome although uncommon is still an 
important differential that should be considered in the right context.
Disclosure of interest: No
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CEREBRAL HYPERPERFUSION SYNDROME 
ASSOCIATED WITH ISOLATED 
SUBARACHNOID HAEMORRHAGE 
FOLLOWING CAROTID ENDARTERECTOMY

Ahmed Ali*1,1, Carmen Constantin1

1United Lincolnshire NHS trust, Stroke Medicine, Boston, United Kingdom

Background and aims: Cerebral hyperperfusion syndrome is a well-
recognized and potentially fatal complication of carotid revascularization. 
However, the occurrence of non-aneurysmal subarachnoid hemorrhage 
as a manifestation of cerebral hyperperfusion syndrome post-carotid 
endarterectomy is uncommon. Clinical signs are throbbing, unilateral 
headache with nausea or vomiting, fits, and neurological deficits.
Methods: A 75- years old gentleman presented with colonic tonic sei-
zure for 4 minutes which was followed by twitching on his left hand. He 
had a right carotid endarterectomy which was done since 5 days due to 
right hemisphere stroke with right ICA 90% proximal stenosis. His power 
in the Left upper limb was 2/5, zero hand grip strength, left hand twitches 
and reduced sensation in left upper limb. He had an urgent CT head which 
showed Gyriform hyperdensities in the right frontal region, anterior to his 
chronic infarct, suggestive of acute SAH. Neurosurgeon advised not for 
any intervention but to hold anticoagulants. He had a CTA for aortic arch, 
carotids and intracranial which showed Post Right ICA endarterectomy 
changes, Occluded left ICA, Right side SAH remains stable, no signs of 
any AV malformation or aneurysm seen.
Results: This case showed a rare condition of Hyperperfusion syndrome 
which is a complication of CEA. It can be associated with ICH, but iso-
lated subarachnoid hemorrhage is extremely rare.
Conclusions: CHS is a potentially life-threatening complication of CEA 
and carotid stenting. It can happen within a few days postoperatively, but 

appearance of the marrow with hypo, hyper and isointense foci. Given the 
above, he underwent lumbar puncture. Flow cytometry revealed mature 
B appearing neoplastic cells. Diagnosis of Burkitt’s lymphoma was made. 
He underwent induction chemotherapy with R-COPADM (Rituximab, 
Cyclophosphamide, Vincristine, Prednisone, Doxorubicine, 
Methotrexate). On November 25, 2022 he was admitted for neutropenic 
fever and mucositis. A few days later he developed an acute onset of left 
arm weakness, aphasia and confusion prompting concern for acute stroke.
Results: CT angiography and CT perfusion were unremarkable. MRI of 
the brain with and without gadolinium revealed restricted diffusion at the 
corona radiata, centrum semiovale bilaterally. The right measured 2.5 cm 
and left measuring up to 1.7 cm respectively.
Conclusions: Given the clinical history, imaging findings are suggestive of 
toxic leukoencephalopathy secondary to methotrexate.
Disclosure of interest: No
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Radiotherapy induced vertebral artery origin 
stenosis resulted in subclavian-vertebral artery 
steal syndrome treated with angioplasty and 
stenting

Zahra Abuzaid*1, Bader Alenzi2
1Anak General Hospital, Internal Medicine department, Qatif, Saudi Arabia, 
2King Fahad Specialist Hospital, Neurology department, Dammam, Saudi Arabia

Background and aims: Subclavian-vertebral artery steal phenomenon 
is a well described condition that happens when a proximal occlusion of 
the subclavian artery leads to flow reversal within the vertebral artery and 
subsequently potential vertebrobasilar ischemia. Several reported cases 
had attributed it to atherosclerosis.
Methods: We report a case of a 51-year-old female with a background 
history of hypertension and nasopharyngeal carcinoma treated with 
chemotherapy and radiotherapy. She presented with a 3-year history of 
episodes of dizziness and syncope that were triggered with standing and 
raising arm above the head and were relieved by sitting and lying flat.
Results: CTA head and neck showed right vertebral artery origin steno-
sis and left vertebral artery V1 segment non-visualization while the 
remaining artery was hypoplastic. It was concluded that the patient’s 
symptoms were provoked by bilateral vertebral artery insufficiency super-
imposed by right subclavian-vertebral artery steal phenomenon. 

After the stenting.

Before the stenting.
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Multifocal ischaemic stroke in a young female with 
thrombotic thrombocytopenic purpura. A case 
report

Alexander Baron*1, Salim Elyas1

1Royal Devon & Exeter Hospital, Stroke Medicine, Exeter, United Kingdom

Background and aims: Thrombotic thrombocytopenic purpura (TTP) 
is characterised by pathological thrombi from a lack of von Willebrand 
factor (vWF) cleaving proteinase known as ADAMTS-13. vWF protein 
multimers and platelets aggregate within microvasculature causing throm-
bocytopenia and red cell fragmentation. Causes can be congenital or 
acquired following ADAMTS-13 autoantibodies. TTP is associated with 
various neurological presentations including stroke, seizure and coma.
Methods: A 43-year-old female presented with collapse and right sided 
limb paraesthesia and weakness. CT head revealed left frontal infarction 
and high dose Aspirin was commenced. MRI brain demonstrated multifo-
cal infarctions in the left cerebral hemisphere and a solitary brainstem 
infarct.
Results: Blood tests revealed significant thrombocytopenia of 53 x10*9/L 
with normal haemoglobin and reticulocyte count and Aspirin was cau-
tiously continued. Within 24 hours, bruising had appeared on her trunk 
and limbs and platelets had declined further to 46 x10*9/L. An urgent 
haematology consult was sought and Aspirin discontinued.
Blood film revealed 3% schistocytes confirming microangiopathic haemo-
lytic anaemia (MAHA). She was rapidly transferred to the local TTP spe-
cialist centre and treated with four cycles of plasma exchange, high-dose 
Prednisolone, Rituximab and Caplacizumab. TTP was subsequently con-
firmed with an ADAMTS-13 level of 6% (<10% being significant). Anti-
phospholipid antibodies and vasculitis screen were negative. ADAMTS-13 
level 4 months later was >104% with stable platelets.
Conclusions: This case highlights TTP as a rare cause of stroke in which 
anti-thrombotic treatment must be carefully balanced with bleeding risk 
and treating the underlying TTP the most important step in preventing 
further strokes or thrombotic events.
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Takotsubo cardiomyopathy associated with 
iatrogenic subarachnoid hemorrhage during 
mechanical thrombectomy for acute ischemic 
stroke

Shashank Nagendra1, Babawale Arabambi1,  
Eric Smith1, Mohammed Almekhlafi*1

1University of Calgary, Department of Clinical Neurosciences, Calgary, Canada

Background and aims: Takotsubo cardiomyopathy (TCM) is a transient 
left ventricular apical ballooning that is associated with neurologic dis-
eases such as subarachnoid hemorrhage (SAH), epilepsy, ischemic stroke, 
intracranial bleeds, migraine. The aim is to raise awareness of TCM as a 
rare complication among patients with ischemic stroke who undergo 
mechanical thrombectomy and develop iatrogenic SAH.
Methods: An elderly patient, presented with complete left MCA syn-
drome and NIHSS score was 22. CT Brain revealed early ischemic 
changes in left MCA territory (ASPECTS 8) and occlusion of left intrac-
ranial ICA and poor collaterals. Intravenous alteplase was started fol-
lowed by EVT; successful reperfusion was achieved. Thereafter, contrast 
extravasation near terminal ICA, suggestive of arterial perforation and 
SAH was noted. Clinically, patient improved (NIHSS 6). Post procedure, 
ECG demonstrated marked ST-T wave abnormalities in inferior and ante-
rolateral leads. TTE revealed moderate to severe reduction in LVEF  
(30-35%) with pattern of wall motion abnormalities consistent with 
Takotsubo cardiomyopathy

can be delayed for weeks. Early diagnosis and management are important 
for good outcomes.

Images:
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Covid induced cerebral vasculitis in stroke

Carmen Constantin*1,1, Mahetab Moustafa1

1Boston, Stroke Medicine, Boston, United Kingdom

Background and aims: It has been more than 3 years since the COVID-
19 pandemic started. Covid -19 manifestations and severity differ from 
one person to another, it could be asymptomatic, simple upper respira-
tory tract infection to CNS including stroke.
Vasculitis is known to cause inflammation and necrosis of the blood vessel 
wall. Major symptoms of cerebral vasculitis are stroke, headache and 
encephalopathy; other symptoms include seizures, cranial nerve palsies or 
myelopathies.
In this case repot, we are presenting a patient with unusual Covid-19 
related complication that is “Bilateral ischemic stroke secondary to 
COVID related cerebral vasculitis”.
Methods: We present a case of a 62 -year- old female who presented 
with confusion and bilateral lower limb weakness.
Two weeks prior to admission, she presented shortness of breath, 
hypoxia, sepsis and confusion. CT chest showed thrombus in the left 
lower lobe segmental pulmonary artery. CT head showed no acute intrac-
ranial pathology. The patient was self- discharged before completion of 
investigations and started on anti-coagulation.
The patient was re- admitted with severe confusion and bilateral lower 
limb weakness. COVID infection confirmed by PCR test. MRI head and 
CT cerebral angiogram completed with cerebral vasculitis diagnosis.
Results: In cerebral vasculitis, steroid therapy showed significant clinical 
improvement.
Conclusions: In case of COVID related stroke, cerebral vasculitis should 
be considered. High doses of parenteral steroids are effective in treat-
ment of COVID induced vasculitis.
Disclosure of interest: No
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Background and aims: Eagle’s syndrome is characterized by styloid 
process elongation or stylohyoid ligament ossification, most frequently 
causing neck pain or dysphagia, although it can rarely be the cause of 
syncope or stroke.
Methods: We report a case of a patient presenting with a middle cere-
bral artery (MCA) stroke secondary to carotid artery damage caused by 
Eagle’s syndrome.
Results: A 66-year-old male presented to the emergency department 
with neurological symptoms. Neurologic exam revealed a right side hemi-
paresia, ipsilateral hypoesthesia and global aphasia, scoring twenty-six at 
the NIHSS score. CT brain perfusion showed an increase in the time-to-
maximum with decreased cerebral blood flow in the entire territory of 
the left MCA, with a favorable mismatch. CT angiography evidenced an 
occlusion in the M1 segment of left MCA. It also showed findings consist-
ent with a partially thrombosed pseudoaneurysm in the middle third of 
the left internal carotid artery (ICA), due to calcified distal end of the 
stylohyoid ligament congruent with Eagle’s syndrome. Treatment was per-
formed with mechanical thrombectomy and setting of a flow diverter 
stent in the left ICA. Dual antiplatelet therapy (DAPT) was started with 
clopidogrel and lysine acetylsalicylate. The patient showed clinical 
improvement, presenting a NIHSS score of four after the procedure.
Conclusions: Eagle’s syndrome should be considered in the differential 
diagnosis of carotid disease. To date, there are few studies on the correct 
approach of these patients in the acute phase. Our study shows a favora-
ble clinical outcome following the use of a flow diverter stent and DAPT.
Disclosure of interest: No
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SUDDEN COMA ONSET FOLLOWING 
SIMULTANEOUS BILATERAL OCCLUSION 
TREATED WITH MECHANICAL 
THROMBECTOMY

Carmen Sánchez-Rodríguez1, Esther Valiente Gordillo1, 
Santiago Trillo Senin*1, Juan Vega2, Beatriz Abad3,  
Laura Rojo3, Cristina Sanabria Gago1, Alba Somovilla1,  
José Vivancos1, Alicia Gonzalez-Martinez1

1Hospital Universitario de La Princesa & Instituto de Investigación Sanitaria 
Princesa (IIS-Princesa), Department of Neurology, Madrid, Spain, 2Hospital 
Universitario de la Princesa, Department of Radiology, Madrid, Spain, 3Hospital 
Universitario de la Princesa, Department of intensive care medicine, Madrid, Spain

Background and aims: Bilateral intracranial artery occlusion is a rare 
stroke presentation with a variety of clinical manifestations, including sud-
den coma onset.
Methods: We report the case of a man with acute occlusion of the left 
internal carotid artery (ICA)-M1 segment of the ipsilateral middle cere-
bral artery (MCA) and occlusion of the M1 segment of the right MCA, 
presenting with sudden coma.
Results: A 79-year-old man with prior history of hypertension, hyperlipi-
demia and atrial fibrillation on anticoagulant treatment presented to the 
emergency department with abrupt onset coma. Neurological examina-
tion revealed GCS 7/15(E4V2M1), miotic pupils and bilateral Babinski 
reflex. Multiparametric cerebral CT showed occlusion of the left ICA-M1 
left MCA (ASPECTS 6), and occlusion in the M1 right MCA (ASPECTS 9), 
both with ischemic penumbra. Intravenous fibrinolysis was contraindi-
cated (INR:2) and the patient underwent bilateral mechanical thrombec-
tomy (TICI:3) after 5 hours from symptoms onset. Neurological exam 
performed after the procedure revealed decreased consciousness and 
anisocoric non-reactive pupils. A 24-hours control CT scan showed dif-
fuse subarachnoid hemorrhage and intraparenchymal hematoma in the 
left basal ganglia, extending to the brainstem and open to the ventricles 
with a mass effect and signs of subfalcial herniation, transtentorial and 
incipient tonsillar herniation. On neurological examination after 24 hours 
of evolution, the patient was in encephalic death, passing the next day.

Results: ACE inhibitor and Beta blocker were started along with Dual 
antiplatelets and Statin. TTE, repeated after 3 days, showed improvement 
in LVEF (45-50%) and wall motion abnormalities.
Conclusions: This case is among first to demonstrate an association 
between an iatrogenic SAH during mechanical thrombectomy for acute 
ischemic stroke and TCM. With increasing number of neurointerventional 
procedures performed, rare effects of procedural complications on heart 
may be increasingly encountered and should be kept in mind.
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EAGLE’S SYNDROME AS A CAUSE OF STROKE 
AND ITS TREATMENT IN THE ACUTE PHASE: 
A CASE REPORT

Carmen Sánchez-Rodríguez1, Celia Romero del Rincón*1, 
Francisco de Asís Gilo Arrojo1, Elena Capilla2, Donna Zhan Chen2, 
Rafael González Gutiérrez3, Cristina Sanabria Gago1,  
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Department of Interventional Radiology, Madrid, Spain

Figure2. Contrast stasis representing arterial perforation (arrows).

Figure1. 

Figure3. ST-T wave abnormalities in inferior and anterolateral leads; 
Right: ECHO after three days.
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MRI brain (figure 2) excluded the possibility of Cerebral Amyloid 
Angiopathy. She improved whilst in the unit.
Conclusions: In most intracranial hemorrhage (ICH) cases, bleeding is soli-
tary and unilateral. SSBBGH is a rare subtype of ICH associated with poor 
outcomes. As per a systematic review of 60 reported cases, SSBBGH is more 
common in Asians with the commonest etiology being hypertension. 
Management is mainly conservative. Stroke specialists should be aware of this 
entity and its other potential etiologies to prompt appropriate investigations.

Conclusions: Bilateral thrombectomy in bilateral occlusion of intracer-
ebral arteries, even when successfully treated, can have a fatal outcome, 
possibly due to insufficient compensatory mechanisms during ischemia. 
Early diagnosis and treatment may improve functional outcomes.
Disclosure of interest: No
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Basilar artery reocclusion within 24 hours after 
mechanical thrombectomy successfully treated 
with new intervention

Goran Knezovic1, Jelena Milojkovic2, Dmitar Vlahović1, Timea 
Kokai Zekic2, Aleksandra Lucic Prokin1, Zeljko Zivanovic*1

1Clinical Center of Vojvodina, Department of Neurology, Faculty of Medicine in 
Novi Sad, University of Novi Sad, Novi Sad, Serbia, 2Clinical Center of 
Vojvodina, Department of Emergency Neurology, Novi Sad, Serbia

Background and aims: Acute basilar artery occlusion (BAO) may 
cause ischemia in the region of brainstem, parts of the thalamus, occipital 
lobes, and cerebellum, resulting in severe disability or mortality rate 
above 70%. Recurrent BAO has been described in only a small number of 
cases. The aim is to show feasibility and beneficial effect of rethrombec-
tomy on the treatment of patients with BAO.
Methods: This is a case report of the patient who was admitted at our 
Emergency Department in November 2021.
Results: Previously healthy 37-year-old male presented with occipital head-
ache, nausea, vomiting, right-sided hemiparesis, within 30 minutes from onset 
and NIHSS of 18. The patient was vaccinated against Covid-19 with Pfizer – 
BioNTech vaccine seven days before onset. On initial CT scan pc-ASPECT 
score was 10 and CT angiography (CTA) showed tip of BA thrombosis. 
Intravenous thrombolytic therapy was administered, followed by MT, achiev-
ing mTICI 3 and NIHSS of 5 after procedure. Within 24 hours from first MT, 
there was neurological deterioration followed by coma. Urgent CT/CTA was 
made and rethrombosis of BA was confirmed with pc-ASPECT score 10. MT 
was repeated with mTICI 2b. Stroke etiology was undetermined. After sev-
enteen days, the patient was discharged and referred to continue rehabilita-
tion treatment. After 90 days of stroke his NIHSS was 2 and mRS 1.
Conclusions: We can consider that early reccurent BAO can be suc-
cessfully treated with repeated MT.
Disclosure of interest: No
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SPONTANEOUS SIMULTANEOUS 
BILATERAL BASAL GANGLIA AND PONTINE 
HEMORRHAGE - A CASE REPORT

Husam Jamil*1, Jouher Kallingal1
1Salford Royal Hospital, Stroke Unit, Salford, United Kingdom

Background and aims: Spontaneous simultaneous bilateral basal ganglia 
hemorrhage (SSBBGH) is exceedingly rare with few published case reports 
and high mortality. Hypertension is the main etiology in older patients. 
Metabolic, infectious and vascular etiology should be considered in 
younger patients besides trauma. We present a rare case of SSBBGH along 
with pontine hemorrhage, the etiology of which was likely hypertension.
Methods: A 72-year-old Asian lady was brought in after a fall. Her rele-
vant past medical history included Type 2 Diabetes and no intake of 
anti-coagulants.
On examination she had right sided weakness with National Institutes of 
Health Stroke Scale score of 4 and Glasgow Coma Scale of 14. Her blood 
pressure was 172/80 mmHg. CT head (figure 1.1, 1.2) showed multiple 
focal hemorrhages.
Results: She was admitted to the hyper acute stroke unit (HASU) for 
further management. In neuroradiology multidisciplinary team meeting 
these hemorrhages were deemed to be of hypertensive etiology.

Figure 1.1 Central pontine bleed.

Figure 1.2 Bilateral Basal Ganglia bleed.

Figure 2. Bilateral Basal Ganglia Bleed.

Disclosure of interest: No
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external carotid and ophtalmic arteries might have led to a steal phenom-
enon with hypoperfusion of superficial petrosal and stylomastoid arteries. 
An alternative explanation is an aberrant origin of the meningeal artery 
from the ICA occlusion site.
Conclusions: VIIth palsy in sCeAD is rare. Horner’s syndrome and spe-
cific head/neck pain were evident in six of the seven former published 
cases. As this can easily be overlooked in VIIth palsy, specific head/neck 
pain patient history can assist clinicians in establishing the diagnosis and 
imply advanced cerebrovascular imaging.
Disclosure of interest: No
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Infectious carotiditis treated with mechanical 
thrombectomy as an unusual cause of ischemic 
stroke

Beatriz Martínez García*1, Sebastian García Madrona1,  
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Consuelo Matute Lozano1, Alicia De Felipe1, Rocio Vera1, 
Antonio Cruz Culebras1, Isabel Bermúdez-Coronel2,  
José Carlos Méndez2, Eduardo Fandiño2, Jaime Masjuan1

1Ramón y Cajal Hospital, Neurology, Madrid, Spain, 2Ramón y Cajal Hospital, 
Radiology, Madrid, Spain

Background and aims: Ischemic stroke (IS) represents the most fre-
quent neurological complication of infective endocarditis (IE). Carotiditis 
is an inflammatory and infectious involvement of the common carotid 
artery (CCA), being an infrequent manifestation of IE. Current guidelines 
are lacking in this specific scenario.
Methods: Case report.
Results: A 79-year-old woman was admitted in the hospital after com-
plaining of three-day clinical symptoms of fever. Her medical history was 
significant for atrial fibrillation and biological aortic valve implantation two 
months earlier. Blood cultures were positive for Staphylococcus epidermidis 
and she was diagnosed with IE according to modified Duke criteria. On 
the second day of hospitalisation, she suffered a left-hemispheric IS 
(NIHSS score: 20). Initial CT angiogram of head and neck reported left 
CCA occlusion, besides extensive trabeculation of locoregional fat and 
inflammation of left supraclavicular musculature, all of them consistent 
with carotiditis (Figure 1).
Combined mechanical thrombectomy technique was performed with suc-
cessful recanalization of left CCA (Figure 2). However, she showed 
absence of neurological improvement 24 hours later, with left CCA reoc-
clusion confirmed by duplex. Brain MRI revealed bilateral multi-territorial 
acute-subacute infarcts (Figure 3), and transesophageal echocardiogram 
showed vegetations on the prosthetic aortic valve. Due to progressive 
decline of her neurological and systemic condition, she was not consid-
ered a candidate for surgical treatment. She died on the 7th follow-up day 
due to heart failure.
Conclusions: Endovascular treatment of the intraluminal thrombus was 
safe and complete recanalization of the vessel was achieved. Close atten-
tion to carotiditis is recommended due to its fatal outcome.
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DEMYELINATING CENTRAL NERVOUS 
SYSTEM DISORDERS AS STROKE MIMICS:  
A CASE REPORT

Indrė Sasnauskaitė*1, Mantas Vaisvilas2, Gytis Baltuonė1,  
Inga Slautaite1, Lukas Kvasščevičius1, Aleksandras Vilionskis1

1Vilnius University, Faculty of Medicine, Institute of Clinical Medicine, Vilnius, 
Lithuania, 2Republican Vilnius University Hospital, Department of Neurology, 
Vilnius, Lithuania

Background and aims: Although rare in the young, hyperacute onset 
focal neurologic deficits are mostly caused by stroke across all age groups. 
Other etiologies of the aforementioned pattern, including demyelinating 
central nervous system disorders, are rare. Our aim is to review a case of 
demyelinating lesions mimicking stroke symptoms.
Methods: To describe a case of demyelinating nervous system disorder 
mimicking acute stroke.
Results: A previously healthy 21 years old male with a history of recent 
synthetic cathinone use presented with aphasia and clumsiness of the 
right hand within an hour of symptom onset. Initial head CT and CTA 
were unremarkable. The initial diagnosis of acute ischemic stroke was 
done and intravenous thrombolysis with alteplase was administered. After 
treatment the neurological deterioration was noted, while 24 h non-con-
trast CT did not show any signs of stroke. Follow-up brain MRI revealed 
contrast enhancing periventricular lesion >3 cm in diameter with 
restricted diffusion and no mass effect in left frontoparietal lobe along 
with multiple demyelinating lesions in the right temporal lobe. Lumbar 
puncture revealed mild elevation of protein with normal cells and intrath-
ecal IgG synthesis with oligoclonal bands. Diagnosis of demyelinating cen-
tral nervous system disorder was made, and high dose steroid pulse 
therapy initiated.
Conclusions: Demyelinating central nervous system disorders should be 
considered as potential causes of hyperacute neurologic deficits in the 
young. MRI as screening modality might be useful in young patients with 
focal symptoms and without clear risk factors of stroke. Acute demyelina-
tion secondary to substance abuse cannot be excluded.
Disclosure of interest: No
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A 52-YEAR-OLD MAN WITH HEAD/NECK PAIN 
AND PERIPHERAL FACIAL NERVE PALSY

Benjamin Dejakum*1,2, Stefan Kiechl1,2,  
Michael Knoflach1,2, Lukas Mayer-Suess1

1Medical University Innsbruck, Neurology, Innsbruck, Austria, 2VASCage, 
Research Centre on Vascular Ageing and Stroke, Innsbruck, Austria

Background and aims: Peripheral facial nerve palsy is a common  
finding. It is critical to be aware of potential red flags for advanced 
diagnostics.
Methods: A 52-year-old man woke up with left sided head/neck pain, 
followed by left sided facial weakness. Neurologic examination showed a 
left sided peripheral facial nerve palsy and miosis. Within the following 
days, he developed palatal palsy on the left and a tongue deviation to the 
left. Magnetic resonance imaging: no ischaemic brain lesion, T1-fat-
saturated hyperintensity along the left internal carotid artery (ICA) up to 
the cavernous part causing vessel occlusion, corroborating spontaneous 
cervical artery dissection (sCeAD).
Results: In general lower cranial nerve palsies in sCeAD stem from local 
compression syndromes from the dilated dissected ICA (as in our case IX 
and XII). As in our case VII shows no proximity to the sCeAD other 
pathogenetic mechanisms have to be taken into account, like ischemia of 
the VII vasa nervorum. The collateralization of the occluded ICA over the 
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Brain imaging suggested right indirect-CCF and subsequent digital sub-
traction angiography (DSA) confirmed right D(2) Barrow indirect-CCF 
supplied by the internal and external carotid arteries bilaterally. ET was 
tried unsuccessfully and the patient was treated conservatively with bilat-
eral carotid compressions (CC).
To avoid blindness due to high IOP a cyclophotocoagulation was per-
formed with improvement. Four weeks after starting CC, complete CCF 
exclusion was observed on DSA. There was frank improvement of prop-
tosis and eye movements; visual acuity was stable and IOP was normal.
Conclusions: Although ET is considered first-line treatment for high-
risk indirect-CCF, when technically challenging, CC can be the only thera-
peutic option.
They should be considered after discussion since, as this case shows, they 
can lead to CCF closure.
Bridge therapy with cyclophotocoagulation may help delay ophthalmic 
complications and lead to better clinical outcomes.
Disclosure of interest: No
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A peculiar pediatric stroke: clinic and etiology
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Background and aims: We present the case of a stroke of unusual 
presentation and etiology in a 15-year-old adolescent with juvenile idio-
pathic arthritis.
Methods: The patient went to the emergency department because of 
involuntary movements of the left arm and peribuccal, continuous, not 
suppressible, at rest and with movements.
Cranial MRI: acute/subacute ischemic infarction in the right middle cere-
bral artery territory secondary to occlusion of the M1 segment, bilateral 
supratentorial white matter lesions without diffusion restriction, sugges-
tive of chronic vascular etiology.
Echocardiogram: mitral valve mass.
Surgery was performed with excision of a mass suggestive of myxoma, 
but culture of the sample was performed, being positive for Bifidobacterium 
longum.
After IV antibiotic treatment for endocarditis and adiro 50 mg/24h, she 
was fine with complete recovery.
1 month later she presented transient motor aphasia. A cranial MRI was 
performed in which we could apreciated a subacute stroke in the M2 ter-
ritory of the left middle cerebral artery.
A thrombophilia study was performed: triple positivity for antiphospho-
lipid antibodies (lupus anticoagulant, anti cardiolipin and anti B2 GPI).
Results: Diagnosis: 2 strokes from different territories with choreiform 
symptoms and aphasia as clinical manifestations. Endocarditis. 
Antiphospholipid syndrome.
Treatment: adiro 100mg/24h and acenocoumarol.
Conclusions: It was our aim to emphasize the importance of taking into 
account the clinical variability with which a stroke can present in child-
hood, and of carrying out an in-depth etiological study regarding possible 
structural causes, as well as autoimmune causes.
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INDIRECT CAROTID-CAVERNOUS FISTULA 
– ALTERNATIVES TO ENDOVASCULAR 
TREATMET

Inês Margarido*1, Tiago Pedro2, Pedro Abreu1,  
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1São João University Hospital, Neurology Department, Porto, Portugal, 2São 
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Background and aims: Carotid-cavernous fistulas (CCF) are abnormal 
connections between arterial flow and venous drainage through the cav-
ernous sinus (CS). They can be direct or indirect.
Their presence causes venous congestion with risk of blindness and 
intracranial bleeding.
Endovascular treatment (ET) is considered first-line in high-risk patients, 
however, it is not always possible.
Methods: Case description and literature review
Results: A 76-year-old female with history of hypertension, obesity and 
schizophrenia, presented with three-week history of right periorbital 
edema, eye redness and diplopia.
At observation, right CS syndrome was diagnosed. Visual acuity (VA) in the 
right eye was 0.2; intraocular pressure (IOP) was 37mmHg. Left eye VA was 
0.4 and IOP 28mmHg. Remaining neurological examination was normal. Disclosure of interest: No
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Results: Cerebral imaging (Figure 1) showed multiple enhanced lesions, 
predominantly in the left middle cerebral artery territory and watershed 
areas, associated with ictal abnormalities. Patient was treated with antie-
pileptics, allowing rapid improvement. Diagnosis of non-ischemic cerebral 
enhancing (NICE) lesions was made after negative comprehensive results. 
After 4 months under steroids treatment, patient was asymptomatic, 
with only one persistent punctiform enhancement on MRI (Figure 2). 
Aneurysm exclusion was complete.
Conclusions: This case details a rare case of stroke mimic due to post-
endovascular treatment NICE lesions.
Disclosure of interest: No
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A CASE OF PULMONARY ARTERIOVENOUS 
MALFORMATION (PAVM) WITH HEREDITARY 
HAEMORRHAGIC TELANGIECTASIA (HHT) 
- A RARELY ENCOUNTERED CAUSE OF 
PARADOXICAL EMBOLIC STROKE

Abinas Gurung*1, Praphull Shukla2, Prasanna Aghoram3

1Kent and Canterbury Hospital, Stroke Medicine, Canterbury, United Kingdom, 
2Darent Valley Hospital, Geriatric Medicine, Dartford, United Kingdom, 
3Darent Valley Hospital, Stroke Medicine, Dartford, United Kingdom

Background and aims: PAVMs can be responsible for paradoxical 
embolic strokes caused by the right-to-left shunt created due to the 
abnormal connection between the pulmonary veins and arteries.
Here we describe a 45year lady who after detailed clinical and radiological 
assessment was found to have PAVM and HHT, being the reason for her 
stroke and successfully treated with transcatheter embolization with no 
further recurrence.
Methods: MRI brain revealed a left thalamic infraction when she pre-
sented with right hemiparesis and hemisensory loss. Routine investiga-
tions (Carotid imaging, 7day ECG, Young stroke bloods) and observations 
failed to explain the cause of stroke. A Bubble echocardiogram was 
requested to look for paradoxical causes.
Results: ECHO demonstrated dense bubbles appearing in the left atrium 
and ventricle via the left upper pulmonary vein suggestive of PAVM. Contrast 
CT thorax was instrumental in diagnosing and localizing the PAVMs.
It transpired she had multiple telangiectasia and nose bleeds since child-
hood and so did her children, and that she met all 4 criteria of Curacao 
for HHT.
Conclusions: Patients with visceral arteriovenous malformation are at 
higher risk of haemorrhagic complications following thrombolysis and can 
pose a dilemma in acute stroke management as a large proportion are 
unaware of their diagnosis. Adding screening questions pre-thrombolysis 
like “Do you, or does anyone in the family, have nose bleeds?” may help in 
diagnosing and making informed choice of treatment.
An antiplatelet agent is safe and so is anticoagulation as long as visceral 
arteriovenous malformations have been excluded else caution is advised.
Disclosure of interest: No
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Atypical PRESentation

Basma Ahmed Abdelsalam Abdelsalam*1, Yaw Duodu1

1Milton Keynes University Hospital, Stroke Medicine, Milton Keynes, United 
Kingdom

Background and aims: Posterior reversible encephalopathy syndrome 
(PRES) presents with rapid onset of neurological symptoms and usually 
resolves within a week upon timely diagnosis and management. Magnetic 
resonance imaging (MRI) changes resolve over days to weeks.
We present a case of PRES following sepsis and a high dose of 
corticosteroids.
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Seizures revealing NICE lesions: an uncommon 
stroke mimic following intracranial aneurysm 
embolization

Adrien ter Schiphorst*1, Caroline Arquizan1, Cyril Dargazanli2
1Montpellier University Hospital, CHU Gui de Chauliac, Department of 
Neurology, Montpellier, France, 2Montpellier University Hospital, CHU Gui de 
Chauliac, Department of Interventional Neuroradiology, Montpellier, France

Background and aims: NICE lesions are uncommon complications of 
endovascular treatment, likely related to foreign body emboli, mostly 
asymptomatic, commonly benign, although persistent long-term enhance-
ment is frequent. Here an unusual presentation of this pathology.
Methods: A 55-year old woman was treated with a Pipeline Vantage flow 
diversion stent for an aneurysmal regrowth of a previously embolized left peri-
callosal aneurysm. Patient was discharged asymptomatic under double anti-
platelet therapy. One month after, she was admitted to the emergency 
department for dysarthria, aphasia and right hemiparesis. Initial NIHSS was 11.

Figure 1 Baseline imaging
Baseline imaging [MRI (A:DWI, B-C:FLAIR, E-F:T1 with Gadolinium) 
and CT-perfusion (D)] revealed cortical DWI-lesions, a slight pul-
vinar sign (A), and hyperperfusion on CT-CBF maps (D), suggesting 
seizures-related anomalies, associated with multiple NICE lesions : 
FLAIR-hyperintense (B-C) and Gadolinium-enhanced (E-F).

Figure 2. Follow-up imaging.
Follow-up MRI (A-B:FLAIR, C-D: T1 with Gadolinium) revealed a 
near normalization of the imaging, with only very small persistent 
lesions, of which one was enhanced (arrow).
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Methods: 65-year-old hypertensive, diabetic lady with history of Crohn’s 
disease was treated for severe atypical pneumonia and acute flare of 
Crohn’s disease with intravenous antibiotics and high-dose hydrocorti-
sone in the intensive care unit. Her blood pressure fluctuated, and she 
had resistant severe hypertension prior to discharge.
She was re-admitted the next day with headache, blurry vision, dysphasia, 
and unsteadiness. Examination was normal aside from subtle visual field 
defect. Computed tomography (CT) scan showed bilateral low-attenua-
tion changes in the occipital lobes- presumably stroke. Consequent MRI 
showed restricted diffusion involving both occipital lobes and tiny foci 
adjacent to the posterior horn of left lateral ventricle. We diagnosed 
PRES and treated her with clopidogrel and antihypertensives.
Six weeks later, she has almost completely recovered. However, repeat 
MRI showed incomplete resolution of those lesions.
Results: Conclusions: CT findings are negative in almost all PRES cases 
and when positive, it is difficult to distinguish from acute stroke. The 
modality of choice is the diffusion-weighted MRI. The most common find-
ing is (commonly bilateral) oedema in the white matter of occipitoparietal 
area. The syndrome can involve or extend beyond the posterior cere-
brum and patients may develop permanent cerebral injury and be left with 
residual neurological defects.
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JUVENILE ARTERIAL ISCHEMIC STROKE DUE 
TO FOCAL CEREBRAL ARTERIOPATHY: A 
CASE-BASED APPROACH
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Background and aims: Focal cerebral arteriopathy (FCA) is one of the 
most common causes and strongest risk factor of recurrence of child-
hood arterial ischemic stroke (AIS), involving large vessels of the anterior 
cerebral circulation.

Methods: Diagnostic work-up included brain MRI and DSA, ECG moni-
toring, transesophageal echocardiography for PFO, TCCD, CSF and sero-
logical evaluation for infections, autoimmunity, coagulopathy.
Results: A 17-year-old woman with unremarkable medical history was 
admitted to emergency department for aphasia and right hemiplegia due 
to left M2 dominant branch occlusion(NIHSS 21). She was treated with 
intravenous rt-PA only, with early neurological improvement(NIHSS 1). 
TCCD highlighted moderate stenosis of the proximal segment of left 
carotid syphon, while cerebral DSA showed banded appearance of left M1 
segment suggestive for FCA(FCA Severity Score –FCASS 6). CSF analysis 
excluded infective and autoimmune vasculitis. Other tests were unre-
markable. The patient received aspirin 100 mg daily and high dose of 
intravenous methylprednisolone(ivMP), followed by tapering at discharge. 
Three weeks later, the patient experienced right leg paresis due to left A1 
occlusion. TCCD revealed early A1 recanalization but progressing M1 
stenosis involving proximal M2 segment. IvMP and DAPT for 21 days was 
administrated with neurological improvement(NIHSS 1). Monthly follow-
up demonstrated TCCD stability.
Conclusions: FCA ranges from stabilization to improvement or resolu-
tion although arteriopathy caused a 5-fold increase of recurrence com-
pared to idiopathic AIS. Predictive markers of recurrence and outcome, 
such as FCASS, are on-going validation. Use of steroid with or without 
antiviral therapy (hypothetical post-infectious pathophysiology) are com-
monly used although lack of interventional trial results.
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Cerebral vasculopathy associated with Graves’ 
disease
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Background and aims: A moyamoya-like vasculopathy is a cause of 
ischaemic stroke in patients with Graves’ disease. The exact mechanism 
of this vasculopathy is uncertain. We report a case in which magnetic 
resonance vessel wall imaging (MR-VWI) strongly suggested arteritis, 
prompting immunosuppressive treatment.
Methods: A previously well 20 year old woman of Vietnamese ancestry 
presented with right-sided sensory loss and weakness, preceded by head-
ache, neck pain and vomiting, and longer-standing tremor and insomnia. 
Imaging showed infarction in the territories of the left middle and poste-
rior cerebral arteries. There was severe narrowing in the extra- and 
intracranial segments of both internal carotid arteries, the proximal right 
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GOT BLOOD IN A BLACK HOLE: A CASE 
OF POST-TRAUMATIC INTRACRANIAL 
HEMORRHAGE WITHIN A GIANT 
TUMEFACTIVE PERIVASCULAR SPACE
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of Radiology, Rennaz, Switzerland, 4Lausanne University Hospital, Department 
of Diagnostic and Interventional Radiology, Neuroradiology Unit, Lausanne, 
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Background and aims: Brain perivascular spaces (PVSs) are pial-lined, 
interstitial fluid-filled structures that accompany penetrating arteries. 
When enlarged, they often appear as clusters of variably sized cysts. Giant 
tumefactive PVSs (GTPVS) may cause mass effect but are usually asymp-
tomatic. To our knowledge, only one case of bleeding within GTPVS is 
reported in the literature. We aim to report a case of traumatic intracra-
nial hemorrhage within a GTPVS.
Methods: We describe a patient with an already known GTPVS who 
bled into it after a moderate traumatic brain injury.
Results: A 57-year-old Caucasian man was found on the ground, alert, 
with a wound on his left eyebrow. He had taken tolperison due to chronic 
low back pain and drank Vodka, and reported an amnesia for the event. The 
neurological exam was normal. Non-contrast-enhanced CT scan showed a 
recent right-sided hemorrhage in the anterior portion of a roundish cavity 
(Figure 1D), which increased to fill the entire hypodensity on the 24-hour 
control CT scan (Figure 1E). MRI performed 3 weeks earlier due to non-
pulsatile tinnitus had already shown a hypointense, non-hemorrhagic, CSF-
filled cavity, compatible with a GTPVS (Figure 1A-C). The 72-hour 3T MRI 
confirmed the diagnosis (Figure 1F). Our literature search revealed one 
previous similar case of a 42-year-old women with an asymptomatic trau-
matic hemorrhage within a GTPVS (Galli et al, Cureus, 2021;13).
Conclusions: We present second case report of a traumatic bleeding 
within a GTPVS. Although usually asymptomatic, GTPVS may represent, 
under certain circumstances, a locus minoris resistentiae more suscepti-
ble to hemorrhage.
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Hemiballism as monosymptomatic manifestation 
of Moyamoya syndrome

Carolina Guerreiro*1, Jorge Ferreira1, Tiago Miguel  
Simoes Oliveira1, José Rosa1, Sara Rosa2, Isabel Henriques1
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Neuroradiology Department, Lisbon, Portugal

anterior and middle cerebral arteries, and the left posterior cerebral 
artery, without collateralisation (Figure 1). Blood tests confirmed autoim-
mune hyperthyroidism.
Results: Despite treatment with aspirin, propranolol and carbimazole, 
her stroke symptoms worsened over days, prompting reinvestigation. 
Although inflammatory markers, autoimmune, infective and thrombo-
philia screens, CSF examination, PET and systemic vascular imaging were 
normal, contrast-enhanced MR-VWI showed circumferential thickening 
and enhancement of the walls of the narrowed arteries (Figure 2), consist-
ent with a medium-to-large vessel vasculitis. Intravenous methylpredniso-
lone was administered, then oral prednisolone.
Conclusions: Based on these findings, a vasculitis affecting medium and 
large intracranial and cervical arteries may contribute to stroke and vas-
culopathy associated with Graves’ disease. The workup of cranio-cervical 
vasculopathy should include thyroid function and autoantibody testing, 
especially in young females. Early immunosuppression should be consid-
ered in similar patients. The role of MR-VWI in predicting progression 
and treatment response merits further investigation.
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RARE CASE OF PERSISTENT PROATLANTAL 
ARTERY ASSOCIATED WITH MOYAMOYA 
DISEASE IN A PATIENT WITH ACUTE 
ISCHEMIC INFARCT

RAHUL SHAH*1, Himanshu Chokhawala1, Amrita Pandey1

1LSUHSC - Shreveport, DEPARTMENT OF NEUROLOGY, Shreveport,  
United States

Background and aims: Carotid-vertebral and carotid-basilar anasto-
moses are present around 4-5 weeks of embryogenesis. Their persistence 
post birth, commonly termed as persistent proatlantal artery (proA) is 
uncommon and oftentimes incidental. We report a unique case of persis-
tent carotid-vertebral artery with associated Moyamoya disease in a 
patient with acute ischemic infarct. To our knowledge, this is the only 
reported case of its kind with Moyamoya disease and persistent proA in 
the same patient.
Methods: Case report and review of literature
Results: 68-year-old male was admitted to the ICU after a ground level 
fall and non-contrast CT of the head revealing mild traumatic sub arach-
noid hemorrhage (TSAH). During admission, he developed a new onset 
left upper and lower extremity weakness. MRI revealed an acute ischemic 
infarct involving the right middle cerebral artery (MCA) distribution. CT 
angiogram revealed a persistent left type 1 pro atlantal artery as well as 
showing stenosis of bilateral supraclinoid internal carotid artery (ICA) 
and MCA’s with prominent lenticulostriate markings consistent with 
Moyamoya disease. The patient was discharged on dual anti-platelet ther-
apy for secondary stroke prevention with conventional 4-vessel cerebral 
angiogram planned in a few weeks.
Conclusions: Persistent proA are uncommon with very few case reports 
mentioned in literature. Based on our search, this is the first reported 
case of concurrent Moyamoya disease and persistent left proAtlantal 
artery in the same patient.

Disclosure of interest: No

Background and aims: Moyamoya syndrome is a cerebrovascular con-
dition characterized by progressive narrowing of large arteries, principally 
involving anterior circulation territories. Ischemic stroke is the main clini-
cal manifestation. Post-stroke movement disorders are rare and are pre-
dominantly associated with lacunar infarctions.
Methods: We present a case of a young patient with Moyamoya syn-
drome presenting solely with acute hemiballism.
Results: A 38-year-old man without any prior medical history presented 
with sudden right retro-orbital intense pain and involuntary movements 
of his left limbs, consistent with left hemiballism. Neurological examina-
tion was otherwise unremarkable.
Brain MRI showed ischemic lesions involving the right posterior internal 
capsule and mesencephalon. Cerebral angiography revealed narrowing of 
the right internal carotid, posterior communicating artery and segment 
P2 of the posterior cerebral artery. It was also significant for stenosis of 
right lenticulostriate arteries with puff of smoke pattern in segment M1 of 
the right middle cerebral artery, suggesting Moyamoya syndrome. The 
remaining investigation of stroke in young patients was unremarkable. 
The patient was medicated with haloperidol 1mg 2id with clinical improve-
ment. He was started on acetylsalicylic acid 150mg id and atorvastatin 
40mg id and the case was referred to Neurosurgery.
Conclusions: Hemiballism as the first and only manifestation of 
Moyamoya syndrome is rare, with most cases occurring in children. 
Although uncommon, sudden onset hemiballism must raise suspicion for 
Moyamoya syndrome, especially in young patients.
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PSEUDOBULBAR SYMPTOMS DUE TO 
STROKE OF BILATERAL CORONA RADIATA: 
A RARE CASE OF FOIX-CHAVANY-MARIE 
SYNDROME

Maria Rosaria Bagnato*1, Marina Diomedi1
1University Policlinico Tor Vergata Rome, Stroke Unit, Rome, Italy

Background and aims: A 55-year-old man came to Stroke Unit for 
dysphagia and anarthria. He was affected by diabetes type I and suffered 
for a previous stroke in left corona radiata. Mild right spastic motor hemi-
syndrome remained. Symptoms became 48 hours before; thus, he was not 
eligible for revascularization treatment.
Methods: The patient was anarthric, with lingual and laryngopharyngeal-
palatine hyposthenia. He had an expressionless face with pseudo-periph-
eral bilateral facial palsy and severe dysphagia. The glycated haemoglobin 
was 80 mmol/mol (normal values 20-40 mmol/mol). Considering the typi-
cal risk factors of small vessel disease and the symptoms, we assumed that 
the location of the stroke could be the brainstem.
Results: Brain MRI showed, in DWI sequences, acute ischemic lesion in 
right corona radiata. No past or recent ischemic strokes were evident in 
brainstem. The site of the lesion, in view of the previous stroke, depicted 
a possible double lesion of the cortico-bulbar pathway. This condition, 
which can lead to a clinical condition indistinguishable from bulbar involve-
ment, is called Foix–Chavany–Marie syndrome (FCMS). FCMS syndrome 
is a rare cortical type of pseudobulbar palsy characterized by automatic– 
voluntary dissociation of motor function of cranial nerves V, VII, IX, X and 
XII. It may be caused by bilateral infarction or damage of frontal-opercular 
regions.
Conclusions: Although rare, FCMS must be taken into account. 
Particularly, in the case of patients with a history of previous stroke and 
pseudobulbar symptoms, it is important to diagnose it early, in order to 
set up the appropriate neurorehabilitation procedure.
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A Case of Varicella Zoster Virus CNS Vasculitis 
and Ischemic Stroke

Aaron Taylor1, Marilou Ching*1, Amritha Parthasarathy1

1Jacobs School of Medicine and Biomedical Sciences, Vascular Neurology, 
Buffalo, United States

Background and aims: Varicella Zoster (VZV) cerebral vasculitis is 
unique and under recognized. Careful diagnostic investigation is war-
ranted so that appropriate therapy can be initiated.
Methods: We report a case of a 59-year old female, who presented in 
August 2022 with transient vertigo and ataxia thought to be TIA. She 
represented in October 2022 with right hemiparesis, hemianesthesia, and 
aphasia.
Results: Brain MRI revealed left anterior frontal lobe, corona radiata, cen-
trum semiovale infarct. CTA revealed nearly occluded A2 segment, severe 
right M1 and multifocal stenosis involving multiple branches of the anterior 
and posterior cerebral arteries. Findings were progressive compared to 
CTA in August. MRA vessel wall imaging showed extensive luminal irregu-
larity of the proximal anterior and posterior circulation with concentric 
vessel wall thickening and enhancement. Serum ESR and hsCRP were nor-
mal. Lumbar puncture revealed 52/mm3 nucleated cells with lymphocytic 
predominance, protein of 151mg/dl, normal glucose. CSF VZV IgG antibod-
ies was positive although PCR for VZV was negative. Since work up was 
concerning for vasculitis, patient received IV methylprednisolone. Brain 
biopsy revealed lymphoplasmacytic inflammation and focal, lymphocytic 
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BILATERAL CENTRAL RETINAL ARTERY 
OCCLUSION IN GIANT CELL ARTERITIS

Štěpánka Brušáková*1, David Černík1, Dušan Ospalík1

1Krajská zdravotní, a.s., Masaryk Hospital, o.z., Department of Neurology, 
Ústí nad Labem, Czech Republic

Background and aims: Central retinal artery occlusion (CRAO) is a 
rare form of acute ischemic stroke that often leads to severe visual loss 
or blindness. We present a case report of bilateral CRAO as the primary 
manifestation of giant cell arteritis (Horton Disease).
Methods: A 67-year-old woman sought medical attention for a day of 
sudden vision loss in her right eye. Her ophthalmologic examination 
revealed the diagnosis of right CRAO. Two days later, she lost vision in 
her left eye too with the diagnosis of left CRAO. CTA examination was 
performed without pathological findings. The patient was administered of 
intravenous alteplase. Visual acuity before treatment was limited to light 
and motion left and 0.5/50 right.
Results: With the history of untreated recurrent headache, and the 
presence of clinical and laboratory findings (high inflammatory markers, 
scalp tenderness, temporal artery tactile thickening), the diagnosis of 
Horton disease was highly suspicious. After treatment with immunosu-
pressive therapy, a significant improvement in visual acuity was achieved.
Conclusions: Arteritic CRAO occurs usually secondary to giant cell arte-
ritis. This condition is more likely to arise in patients over 70 years of age and 
accounts for approximately 4% of all CRAO cases. Our patient was initially 
treated with intravenous thrombolysis as an acute ischemic stroke. No com-
plications of treatment were noted. It is often not possible to determine the 
cause at the beginning of the difficulties, and we consider the intravenous 
application of thrombolysis to be an indicated and safe treatment.
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MIDDLE CEREBRAL ARTERY VARIANT 
OCCLUSION WITH MINOR SYMPTOMS

Otto von Hellens*1, Laura Saari1, Pauli Ylikotila1,  
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1Turku University Hospital, Neurocenter, Turku, Finland, 2Turku University 
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Background and aims: The middle cerebral artery (MCA) is often 
involved in strokes and is the most common target for thrombectomy. In 
an estimated 0.2 to 3.9 % of cases two MCA-like arteries arise from the 
internal carotid artery (ICA) or the anterior cerebral artery (ACA).1 In the 
cases of embolic stroke involving a duplicate or accessory MCA the embo-
lus usually lodges itself in the larger and straighter of the two vessels.2

Methods: This case report describes a 43-year-old male who presented 
5 hours from symptom onset with fluctuating dysarthria and facial paresis 
and was found to have an occlusion of a duplicate MCA (figure 1).
Results: Because of late presentation and the patient being relatively 
asymptomatic (NIHSS score of 0 at presentation) no intervention was 
performed. A relatively small infarct approximately 2.5 cm in diameter 
developed (figure 2). During follow-up minor neuropsychiatric symptoms 
and a modified Rankin score of 1 at 3 months were noted.
Conclusions: Careful evaluation of the vascular territory-at-risk is cru-
cial when an anatomic variant artery is present and thrombectomy is 
considered.

References

1. Komiyama M et al. Middle cerebral artery variations: duplicated and 
accessory arteries. AJNR Am J Neuroradiol. 1998;19(1):45-49.
2. Shapiro M et al. Neuroanatomy of the middle cerebral artery: implica-
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Figure 2. The next day’s CT demonstrates an acute frontal infarct on 
the right.

Figure 1. Duplicate MCA on the right with occlusion of the non-
dominant MCA (A, B).
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Methods:
Results: A 65-year-old man with hypertension and diabetes presented 
with dysarthria and gait disturbance. He had a 50 pack-year smoking his-
tory. Although the T1 and T2-weighted brain MRI revealed no evidence of 
abnormality, GRE revealed multiple, hypo-intense lesions in the cortical 
and subcortical areas. Because of multiple stroke risk factors, asympto-
matic cerebral microbleeds were highly suspected. However there were 
no microbleeds on MRI which was performed eight months earlier for the 
purpose of evaluating tremor. Therefore, newly developed multiple 
microbleeds raised a suspicion of hemorrhagic metastasis. Contrast-
enhanced MRI revealed multiple, enhanced, nodular lesions. Chest CT 
revealed a tumor on the right lower lung with metastatic lymph nodes. 
Lung biopsy demonstrated poorly-differentiated adenocarcinoma. 
Follow-up MRI showed prominent multifocal enhancing nodules sugges-
tive of progression of metastasis.
Conclusions: T2-weignted GRE can detect much smaller hemorrhagic 
metastases than smallest tumor that can be detected on contrast-
enhanced MRI. Because there are relatively restricted number of kinds of 
primary cancers that cause hemorrhagic metastases, GRE can also help to 
identify the primary cancer. Therefore, it is necessary to perform brain 
MRI scans to include various sequences including GRE in order to diag-
nose small hemorrhagic metastasis which may be undetected on 
T1-enhanced images.
Disclosure of interest: No
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UNUSUAL PATTERN OF SUBARACHNOID 
HEMORRHAGE IN A PATIENT WITH 
INFECTIVE ENDOCARDITIS

Alexandru Dimancea*1, Alexandra Tanasescu1, Alina 
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Oana Terecoasa1, Cristina Tiu1
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Background and aims: Infective endocarditis (IE)-related subarachnoid 
hemorrhage (SAH) is generally regarded as the result of small and distal 
mycotic aneurysm rupture. We present the case of a ruptured posterior 
communicating artery (PCom) aneurysm in the context of IE.
Methods: A 39-year old man presented to another hospital for thunder-
clap headache, fever and vomiting. Emergent CT scan revealed an 8/5 mm 
right PCom aneurysm, with perimesencephalic SAH and occlusion of the 
right internal carotid artery (ICA) above the ophthalmic segment. 
Echocardiography demonstrated aortic and mitral valve vegetations with 
severe regurgitations. Blood cultures were positive for viridans group 
streptococcus. Cerebral MRI additionally revealed several small ischemic 
lesions and scattered microbleeds. Targeted antibiotic therapy was initi-
ated and the patient was transferred to our hospital for further 
treatment.
Results: Cerebral angiography revealed an enlarged 10/15 mm right 
PCom aneurysm fed via the posterior circulation, while the right ICA 
remained occluded above its ophthalmic segment. Right anterior circula-
tion was maintained via the anterior communicating artery. Endovascular 
treatment was performed by using a double vascular access via the left 
vertebral artery and the right ICA (after passing through the occlusion) for 
coiling, without peri-procedural complications. Subsequently, mechanical 
valve replacement was performed. Post-operative course was uneventful.
Conclusions: Presence of a proximal, ruptured intracranial aneurysm 
with occlusion of the distal ICA in the context of IE may suggest septic 
arteritis leading to enlargement of a probably previous PCom aneurysm, 
in our patient. Antibiotic therapy, endovascular aneurysm treatment and 
surgical valve replacement concurred to provide an excellent outcome.

vessel wall infiltration, but negative for vascular necrosis and granuloma. 
After lymphoma and CNS infection were ruled out, induction with cyclo-
phosphamide was initiated. Unfortunately, patient suffered several addi-
tional large vessel occlusion infarcts, herniated, and did not survive.
Conclusions: VZV CNS vasculitis has a protean manifestation. Detection 
of VZV-IgG antibody in the CSF is highly diagnostic. The muitifocal nature 
of VZV vasculopathy makes biopsy a test with low sensitivity.

Final MRI
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UNUSUAL HEMORRHAGIC BRAIN 
METASTASIS MIMICKING CEREBRAL 
MICROBLEEDS

Seung Min Kim*1

1VHS Medical Center, Neurology, Seoul, South Korea

Background and aims: Many conditions could be considered as differ-
ential diagnoses for small round signal loss on T2-weighted gradient echo 
(GRE) MRI. If there is no history of cancer or contrast-enhanced MRI, it 
is difficult to differentiate hemorrhagic metastasis with cerebral micro-
bleeds. We describe a patient with atypical hemorrhagic brain metastasis 
mimicking microbleeds.
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SENSIBILITY AND SPECIFICITY OF VESSEL 
WALL MAGNETIC RESONANCE IMAGING 
(VW-MRI) IN THE DIAGNOSIS OF VASCULITIS: 
A CASE SERIES AND REVIEW OF THE 
LITERATURE

Alpha Diallo*1, Pierre Reginster2, Arthur Boca2,  
Philippe Desfontaines1, François Delvoye1

1Centre Hospitalier Chrétien MontLégia, Comprehensive Stroke Unit, 
Neurology Department, Liège, Belgium, 2Centre Hospitalier Chrétien 
MontLégia, Radiology Department, Liège, Belgium

Background and aims: We report a case series whose diagnosis of 
central nervous system vasculitis (CNS) was suspected based on 
VW-MRI. We illustrate through these cases the interest and the limit of 
technique.
Methods: All patients presented abruptly with focal neurological deficits 
and the brain MRI demonstrated a stroke. They underwent VW-MRI, 
acquired on a 3 Tesla Magneton Vida scanner (Siemens Healthineers, 
Erlangen, Germany), performed using a fat- and blood-suppressed 2D 
double inversion recovery spin-echo T1-weighted sequence pre- and 
post-contrast. All patients underwent lumbar punction with CSF analysis, 
digital subtraction angiography (DSA), PET scan, infective and autoim-
mune serologies. One patient had a leptomeningeal biopsy.
Results: In one patient, VW-MRI showed eccentric enhancement at the 
level of the stenotic area of the proximal portion of the middle cerebral 
artery (MCA) associated with a diffuse atherosclerotic pattern (supra-
aortic trunks, coronary arteries, lower limb arteries) suggesting athero-
sclerotic origin. The second patient showed symmetrical concentric 
enhancement of the stenotic area of the proximal portion of the MCA 
and the complete workup performed concluded to an HSV-vasculitis. 
The last patient had concentric diffuse enhancement more marked in 
the periphery, whose workup affirmed the diagnosis of small vessel 
vasculitis.
Conclusions: VW-MRI can identify CNS vasculitis from atherosclerotic 
lesions. Recent studies suggest that the concentric VW enhancement can 
identify patients affected by medium-sized vessels CNS vasculitis with a 
specificity of 95% and sensitivity of 94%, but careful analysis of the MRI 
feature is essential and must be correlated with the clinic context to 
assess the diagnosis.
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PROBABLE CEREBRAL AMYLOID 
ANGIOPATHY (CAA) PRESENTING WITH 
CONVEXITY AND PERIMESENCEPHALIC 
SUBARACHNOID HEMORRHAGE

Amritha Parthasarathy1, Aaron Taylor1, Marilou Ching*1,  
John Hourihane1

1SUNY University at Buffalo, Department of Vascular Neurology, Buffalo, 
United States

Background and aims: Cerebral amyloid angiopathy (CAA) is known 
to be associated with lobar hemorrhages as well as convexity subarach-
noid hemorrhage (cSAH). Perimesencephalic subarachnoid hemorrhage 
(pSAH), on the other hand, is not generally associated with CAA
Methods: We report the case of a 57-year-old female with history of 
hyperlipidemia, alcohol and marijuana use who presented with a thunder-
clap headache. Initial imaging showed SAH in the L parieto-occipital con-
vexity as well as perimesencephalic cisterns and increased perivascular 
spaces. Screening for causes of RCVS and vasculitis was unremarkable 
except for use of marijuana.
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ISCHAEMIC STROKES DUE TO RELAPSING 
THROMBOTIC THROMBOCYTOPENIC 
PURPURA (TTP) WITH NORMAL PLATELET 
COUNT: TWO CASE REPORTS

Aakassh Sreedharan1, Sushanth Shankar1,  
Phillip Ferdinand*1, Mohammed Shoaib1, Faisal Chaudhry1

1University Hospitals of North Midlands NHS Trust, Stroke, Stoke-on-Trent, 
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Background and aims: The exact aetiology of TTP is unknown. TTP 
typically presents as thrombocytopenia and severe Microangiopathic 
Haemolytic anaemia. Initial presentation as ischaemic stroke is uncommon. 
Median platelet count for TTP according to Oklahoma TTP-HUS registry 
is 10,000/microL. Most cases of TTP are associated with severe deficiency 
of ADAMTS 13 activity due to autoantibodies against this protease.
Methods: We report two cases of known TTP in remission presenting as 
Ischaemic strokes with normal platelet count
Results: Two cases are females aged fifty eight and thirty seven. Both 
were known cases of TTP under remission. They presented with 
Ischaemic stroke. Bilirubin, Haemoglobin and platelet count were normal 
in both the patients. They had mildly elevated LDH and Troponin I levels. 
ADAMTS 13 level were found to be low in both cases. One patient had 
scanty schitocytes on blood film and elevated reticulocyte count but 
other did not. MRI showed infarcts of embolic pattern. Plasma exchange, 
Rituximab and steroids were the mainstays of treatment. Both patients 
made a good recovery.
Conclusions: TTP can present atypically as Ischaemic strokes with nor-
mal platelet count. TTP should be considered as one of the causes of 
cryptogenic strokes even when platelet counts are normal. ADAMTS13 
level is the mainstay of diagnosis. Prompt diagnosis and treatment of TTP 
is necessary as mortality rate is as high as 90% without treatment.
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pre-chiasmal pathway or the optic chiasm, and various etiologies have 
been reported. Herein, we presented a case of binasal quadrantanopia 
with ischemic origin.
Methods:
Results: A 71-year-old man with the underlying disease of hyperlipi-
demia, and chronic kidney disease stage 3 presented with an acute onset 
of painless right eye blurred vision with a stationary course for 2 weeks. 
Fundoscopy revealed swollen right optic disc without hemorrhage and 
the cup-to-disc ratio of the right eye was 0.2. Optical Coherence 
Tomography revealed right optic disc edema and thinning left retinal 
nerve fiber layer at superior and nasal quadrants. Humphrey visual field 
showed a right nasal-lower quadrantal to altitudinal defect and a left nasal-
lower quadrantal defect. Brain MRI revealed no specific findings. Bilateral 
anterior ischemic optic neuropathy was diagnosed. The patient was 
treated with aspirin and atorvastatin. After treatment, the patient's neu-
rologic signs and symptoms remained stationary.
Conclusions: Binasal quadrantanopia is rarely encountered in clinical 
practice, which can occur with ocular or cerebral causes, evaluation and 
diagnosis strategies are rather challenging. Due to the difficulty of lesion 
localization, medical history, eye, and brain examination results, labora-
tory data, and relevant clinical manifestations should all be taken into 
consideration to confirm the etiology. Prompt diagnosis and treatment 
may avoid irreversible consequences and influence the visual outcome.
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SOONER OR LATER, STROKE COMES TO 
HAPPEN WHEN COCAINE IS ON STAGE
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Pérez1, Sergio Borja Andres1, Guilherme Carvalho Monteiro1, 
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Castaño Blazquez2, Laura Redondo1

1Hospital Universitario de Salamanca, Neurology department, Salamanca, 
Spain, 2Hospital Universitario de Salamanca, Radiology department, 
Salamanca, Spain

Background and aims: Cocaine abuse has increased over the years. This 
drug intake is related to a wide range of vascular and coagulation dysfunc-
tions, what increase the risk of both ischemic and hemorrhagic stroke.
We present a case of ischemic stroke of undetermined source due to dif-
ferent coexisting etiologies in a patient with systemic vasculopathy associ-
ated to cocaine abuse.

Results: The patient had two diagnostic angiograms a week apart with no 
angiographic evidence of vasculitis or vasospasm. Lab workup for vasculitis 
was unremarkable and a lumbar puncture indicated elevated red blood cells 
and normal adjusted protein secondary to SAH. MRA vessel wall imaging of 
the head indicated no enhancing vessels suggestive of vasculitis or vasos-
pasm or vascular abnormalities in the area of hemorrhage. MRI brain 
obtained post-discharge indicated a right frontal microbleed, SWI hypoin-
tensity in posterior L parietal lobe (same area as prior SAH) and subarach-
noid siderosis in superior cerebellum. Based on the Boston criteria 2.0, the 
patient met the criteria for probable CAA as patient is over 50 years of age 
with MRI findings of cSAH, evidence of superficial siderosis, cerebral micro-
bleeds as well as an increase in centrum semiovale perivascular spaces.
Conclusions: In patients meeting criteria for probable CAA based on 
the Boston 2.0 guidelines, convexity SAH can also be accompanied by 
perimesencephalic SAH.
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CHEIRO-ORAL SYNDROME PRESENTING 
AFTER TACROLIMUS-INDUCED 
HYPERTENSION, STARTED DURING RENAL 
TRANSPLANT

Amritha Parthasarathy1, Aaron Taylor1, Marilou Ching*1,  
Rick Magun1

1SUNY University at Buffalo, Department of Vascular Neurology, Buffalo, 
United States

Background and aims: Cheiro-oral syndrome is a rare condition char-
acterized by sensory disturbances in the peri-oral area and upper extrem-
ity, usually in the hand or fingertips. It is commonly caused by a stroke in 
the contralateral thalamus.
Methods: We report the case of a 64-year-old man with history of well 
controlled hypertension, myocardial infarction and recent kidney trans-
plant on tacrolimus and mycophenolate who presented with numbness of 
the right upper lip and right fingertips. Neuroimaging indicated a solitary 
left thalamic infarct with no other FLAIR changes associated with small 
vessel disease.
Results: Further stroke workup included MRA head/neck which indi-
cated findings of intracranial atherosclerotic disease, echocardiogram 
indicating normal ejection fraction with mild left atrial enlargement, ultra-
sound of the carotids indicating 50-69% stenosis on the right carotid and 
less than 50% stenosis on the left. Hemoglobin a1c was 7.2 and LDL was 
48. Given the timing of the stroke after starting immunosuppressive med-
ication, the relative lack of other risk factors, the small vessel ischemic 
changes noted on MRI brain and recent episodes of presyncope preceding 
the event with possible orthostatic hypertension, it is hypothesized that 
the tacrolimus was responsible for elevating the blood pressure in other-
wise well controlled hypertension, leading to the stroke.
Conclusions: Tacrolimus can cause elevated blood pressure/hyperten-
sion and is a risk factor for cardiovascular disease and stroke. In recent 
renal transplant patients, immunosuppresants should be considered as 
possible cause for stroke.
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Binasal quadrantanopia: a clinical myth?
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Background and aims: Binasal quadrantanopia is a rare type of visual 
field defect characteristic of vision loss in either the upper or lower 
medial quadrant in both eyes. The lesions are prone to localize in the 
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Background and aims: Sulcal artery syndrome (SAS) is an uncommon 
variant of spinal cord infarction involving the anterior two-thirds of spinal 
hemicord, territory of a sulcal artery. These are perforating branches of 
the anterior spinal artery, originated from vertebral arteries. Most pub-
lished cases have been associated with vertebral artery dissection but 
other etiologies may be involved. This is the first reported case related to 
a persistent trigeminal artery (PTA).
Methods: We describe a case of SAS associated with PTA.
Results: A 56-year-old male, with hypertension, suffers suddenly weak-
ness in right extremities. Examination revealed mild right hemiparesis, 
left-sided hypoalgesia from neck downward and a right Horner´ syn-
drome, sparing vibrational and proprioceptive senses bilaterally, consist-
ent with an incomplete Brown-Séquard syndrome in cervical segment. 
Differential diagnosis was considered between inflammatory or ischemic 
cause. AngioCT reports PTA type I Saltzman with filiform vertebral 
arteries, confirmed by angiography(1). MRI(2) showed a short C2 seg-
ment T2 hyperintensity involving the anterolateral right hemicord. LCR 
and blood studies showed dyslipemia and hyperhomocysteinemia and 
ruled out autoimmune and infectious cause. These findings together 
with the abrupt onset guide to ischemic etiology. Additionally, some 
cases in the literature relate PTA with strokes in vertebrobasilar circula-
tion. The clinical deficit and lesion in MRI diagnose SAS, probably caused 
by decreased vascular supply to anterior spinal artery jointly with vascu-
lar risk factors.
Conclusions: SAS must be considered as a possible diagnosis in incom-
plete Brown-Séquard syndrome.
The PTA may be an infrequent cause of stroke, cord infarction or insuffi-
ciency in vertebrobasilar circulation.

Methods: 70-year-old man with vascular risk factors, autoimmune polyg-
landular syndrome, and chronic cocaine abuse, presented to the emer-
gency department with a new onset of deterioration of level of 
consciousness and gait imbalance. The examination was remarkable for 
drowsiness, right facial drop, dysarthria, and gait ataxia.
Results: Brain MRI revealed multi-territory acute ischaemic strokes and 
hemorrhagic transformation such as cortical border zone between left 
MCA and PCA and right PICA territories. Transthoracic echocardiogram 
and cardiac MRI showed severe deterioration of left ventricular function 
and the presence of an apical thrombus. Cerebral angiography was per-
formed visualizing stenoses of multiple medium-sized brain arteries.
The differential diagnosis included multiple etiologies: atherosclerosis, 
cocaine-associated cerebral vasculitis, reversible cerebral vasoconstric-
tion syndrome and cardiac embolism. Eventually, after the multidiscipli-
nary team’s discussion, a decision was made to start the patient on 
anticoagulation with favorable clinical evolution.
Conclusions: Cocaine is a substance widely used recreationally and the 
prevalence of its complications is increasing. Cocaine abuse is related to 
different ischemic stroke and systemic vascular dysfunction mechanisms. 
Therefore, it is challenging to discover the actual etiology of cocaine-
associated ischemic stroke to decide the optimal treatment.
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SULCAL ARTERY SYNDROME, AN UNCOMMON 
VARIANT OF SPINAL CORD INFARCTION, IN 
A PATIENT WITH PERSISTENT TRIGEMINAL 
ARTERY. CASE REPORT
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BASAL VEIN OF ROSENTHAL (BVR) 
THROMBOSIS : A DIAGNOSTIC CHALLENGE

Shalini B S*1,1, Karthik K1, Vivek Lanka1, Sandhya M1

1NIMHANS Neurocentre, Department of Neuroimaging and Interventional 
Radiology, Bengaluru, India

Background and aims: Cerebral venous thrombosis (CVT) accounts 
for only 0.5-1% of cases of acute stroke. Venous anatomy variations, 
occluded anatomy and robustness of collateral venous pathways often 
conspire to delay the diagnosis. Basal vein of Rosenthal (BVR), by virtue of 
its unique ontogeny, has a higher incidence of such variation in anatomy. 
Incidence of isolated BVR thrombosis is unknown and has only been elu-
cidated in individual case reports. Through a series of three cases, we 
intend to capture the heterogeneity of its clinical presentation and imag-
ing appearances.
Methods: Contrast enhanced MRI with MR venogram was the imaging 
modality. Imaging findings on MRI were reviewed with clinical details in all 
the three cases.
Results: A brief clinical summary of all the cases with unique territorial 
pattern of involvement is available in table 1. The distinctive territorial 
distribution of venous congestion and hemorrhage involved hippocampus, 
ventrolateral thalamus and lateral hemi-mesencephalic tegmentum in all 
the cases. Two of the three cases showed evidence of meningeal inflam-
mation on CSF analysis. None of the patients had any history of substance 
abuse or OCP usage. Hypothesis for thrombosis of BVR and its rare 
occurrence has been discussed with importance to its anatomical varia-
tions and its association with meningeal inflammation.
Conclusions: The distinctive territorial distribution should prompt the 
diagnosis of BVR thrombosis. Its unique anatomy with a longitudinal anas-
tomotic channel reiterates its clinico-radiological diverse presentation 
when thrombosed.
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Cerebral Aspergillosis as a Stroke-mimic in a 
patient with acute myeloid leukaemia
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Background and aims: Invasive aspergillosis (IA) is the result of sys-
temic spread of Aspergillus and affects predominantly immunocompro-
mised patients, up to 10% of patients undergoing allogenic stem cell 
transplantation (ASCT). Central nervous system (CNS) involvement 
occurs in 10-15% of cases with a wide variety of neurological clinical fea-
tures and a mortality beyond 90% despite treatment.
Methods: We present a case of a immunocompromised man presenting 
with neurological symptoms due to IA associated stroke. Complementary 
tests and clinical evolution of the patient are reviewed.
Results: A 32-year-old man, on the +43rd day after his third ASCT due 
to an acute myeloid leukaemia, presented with sudden onset of neurologi-
cal symptoms consisting of diplopia, dysarthria, facial paralysis and 
decreased consciousness level. Physical examination showed a chicken-
pox skin infection under acyclovir treatment. Urgent brain CT scan dem-
onstrated multiple supra-and infratentorial brain infarcts, thyroid, and 
pulmonary lesions secondary to septic embolisms caused by IA, con-
firmed by brain MRI. Blood tests revealed severe pancytopenia and acute 
renal failure; transthoracic echocardiography ruled out infectious vegeta-
tion/ intracavitary thrombi. Empirical treatment for herpetic vasculitis 
with acyclovir and prednisone (1mg/kg/day) was added to the antifungal 
treatment (voriconazole and amphotericin B). Microbiological studies 
revealed the presence of positive galactomannan antigen. Despite tar-
geted antifungal treatment the patient died 72h after the cerebrovascular 
event.
Conclusions: The present case highlights an important and life-threaten-
ing manifestation of IA with CNS involvement, reaching up to 50% of 
cases according to the literature review, and a rare stroke-mimic. 
Suspicion and early treatment is important to improve outcomes.
Disclosure of interest: No

2. MRI

Table 1. Clinico-radiological summary of all the three cases.

Disclosure of interest: No



668 European Stroke Journal 8(2S)

MRI depicted serpiginous epidural flow-voids with gadolinium enhance-
ment, located predominantely posterior in the inferior cervical, thoracic 
and superior lumbar segments in the first patient. After two normal DSA, 
the third one catheterizing the right T6 intercostal artery, confirmed the 
presence of SDAVF with significant dilatation of the perimedullary venous 
plexus. In the second patient, MRI revealed the same aspect suggestive for 
the presece of SDAVF in the lower thoracic and superior lumbar seg-
ments, the DSA confirming the diagnosis.
Embolization with precipitating hydrophobic injectable liquid (PHIL 25%) 
was performed with complete obliteration of the fistula in both patients, 
with significant improvement of the deficits.
Conclusions: The diagnosis of SDAVF is easily overlooked and delayed, 
even when DSA is performed by an experienced neuroradiologist. 
Regardless of the onset and severity of neurological symptoms, the com-
plete obliteration of the shunt may prevent irreversible neurological defi-
cits and reduce the disability.
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Ipsilesional Arm Levitation in a Patient with  
Right Fronto-Parietal Lobar Hemorrhage:  
A Case Report

Nina Žakelj*1, Senta Frol1,2, Janja Pretnar Oblak1,2

1University Medical Center Ljubljana, Department of Vascular Neurology, 
Ljubljana, Slovenia, 2Faculty of Medicine, University of Ljubljana, Neurology 
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Background and aims: Alien-hand syndrome (AHS) is a rare phenom-
enon in which a patient's upper limb performs involuntary complex 
motor activities. Spontaneous arm levitation (SAL) is a part of the so-
called posterior AHS, in which the non-dominant arm’s movements are 
less complex than in the callosal and frontal subtypes, and usually pur-
poseless. Lesions producing AHS and SAL have almost exclusively been 
reported contralesionally to the affected arm. We present an 87-year-old 
patient with a right fronto-parietal lobar hemorrhage presenting with 
ipsilesional SAL.
Methods: The data was obtained by examining the patient and reviewing 
his medical records. The discussion is based on available literature.
Results: Our patient’s SAL presentation was unique in that it was ipsilat-
eral to the lobar hemorrhage. What is more, the affected arm was domi-
nant, which has not yet been reported and is in contrast with the usual 
descriptions of the posterior AHS subtype affecting the non-dominant 
limb.
Conclusions: The reported case of ipsilesional SAL is extremely rare. To 
our knowledge, it has only been reported in two previous articles, 
describing a total of four patients, all with a left-sided pathology. Similar 
cases, preferably with additional diagnostic tests, should be reported in 
the future.
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RECURRENT MULTIPLE WATERSHED 
CEREBRAL INFARCTIONS IN BILATERAL 
SYMMETRICAL BORDER ZONE AREAS 
IN A PATIENT WITH EOSINOPHILIC 
GRANULOMATOSIS AND POLYANGIITIS
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GIANT CELL ARTERITIS PRESENTING AS 
RECURRENT ISCHEMIC STROKES IN THE 
VERTEBROBASILAR TERRITORY

Rui Lopes*1, Liliana Igreja2, Ricardo Varela1

1Hospital Geral de Santo António, Neurology, Porto, Portugal, 2Hospital Geral 
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Background and aims: Cerebrovascular ischemic events have been 
reported in patients with giant cell arteritis (GCA) with predominant 
involvement of the vertebrobasilar territory. The variable clinic presenta-
tion makes the clinical suspicion of this entity difficult.
Methods: Report of a case of a Neurology patient in a tertiary hospital. 
Clinical records from a tertiary hospital were used.
Results: A 71-year-old man, with multiple known vascular risk factors, 
presenting with a sudden onset of nystagmus, dysarthria and ataxia. CT 
Angiography showed stenotic segments of the vertebral arteries and 
proximal occlusion of the right vertebral artery. Thrombectomy was 
unsuccessful. MRI revealed bilateral acute and non-acute cerebellar 
infarcts. The patient had no pain on palpation of temporal arteries, a 
Doppler ultrasound without evidence of hypoechogenic halo sign, and an 
unremarkable temporal artery biopsy. FDG-F18 PET scan was performed 
showing diffusely increased uptake in the vascular territories of the verte-
bral and temporal arteries, confirming the suspicion of vasculitis.
Based on these findings, combined with clinical presentation, glucocorti-
coids were promptly initiated. The patient eventually was started on 
immunosuppressants with good clinical recovery.
Conclusions: This case underlines the importance of clinical suspicion of 
underlying GCA in patients with recurrent ischemic events, particularly in 
the vertebrobasilar territory, even in patients with heavy risk factors. It 
also highlights the importance of PET scan in demonstrating active vascu-
lar inflammation. GCA with CNS involvement is a rare cause of stroke 
and a diagnostic challenge, where new imaging techniques play an essen-
tial role, guiding us to a prompt initiation of directed therapy.
Disclosure of interest: No
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A SHORT WAY TO DEVELOP PARAPLEGIA 
AND A LONG WAY TO IDENTIFY ITS CAUSE - 
2 CASES OF SPINAL DURAL ARTERIOVENOUS 
FISTULA
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Adela Dimitriade3, Alexandra Carp3, Bogdan Dorobat3,  
Florina Antochi1
1Emergency University Hospital, Department of Neurology, Bucharest, 
Romania, 2Carol Davila University of Medicine and Pharmacy, Assistant 
Professor, Bucharest, Romania, 3Emergency University Hospital, Department 
of Neuroradiology, Bucharest, Romania

Background and aims: Although spinal dural arteriovenous fistula 
(SDAVF) is the most common arterio-venous malformation, it is an 
extremely rare pathology. SDAVF usually develops slowly progressive 
non-specific neurological symptoms, but 5-15% of the cases present acute 
exacerbations.
Methods: We report the cases of two men aged 43 years-old, respec-
tively 58 years-old, who were admitted in different services, before pre-
senting in our clinic with paraplegia of acute onset.
For determining the cause, we performed comprehensive neurological 
examination and lab tests, spinal magnetic resonance imaging (MRI) and 
digital subtraction angiography (DSA).
Results: Neurological examination of both patients revealed spastic 
paraplegia, sensory impairments, and urinary incontinence.
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All PFO are Right-Left Shunts, but not all  
Right-Left Shunts are PFO: A Case Study

Ira Chang*1

1Swedish Medical Center, 501 East Hampden Ave, Englewood, CO 80113, 
Neurology, Denver, United States

Background and aims: Patent foramen ovale (PFO) as a source of 
right-left shunting (RLS) is a recognized risk factor in young patients. 
Current standard of care for RLS diagnosis includes transthoracic echo-
cardiography (TTE), and transesophageal echocardiography (TEE), which 
focus on intracardiac RLS. TCD can more accurately describe and quantify 
the embolization of other extra-cardiac RLS .
Methods: As part of the stroke workup at our center, a robotic autonomous 
AI assisted TCD (rTCD) bubble study was performed (NovaGuide, NovaSignal 
Corp to identify RLS, using Spencer Logarithmic Scale (SLS) for shunt grading. 
High grade shunts are referred to Cardiology for TEE evaluation.
Results: A 38 year-old male presented with acute hemianopsia (NIHSS of 
1). Head CT demonstrated ischemic infarcts in right cerebellum and hip-
pocampus regions. CTA showed distal PCA occlusion. The rTCD bubble 
study showed SLS Grade 5 RLS. TEE done to evaluate for PFO was posi-
tive for moderate bubbles. Upon attempted closure, no intracardiac 
defect was present. Given the magnitude of shunting revealed by rTCD, 
cardiac MRI and chest CTA confirmed presence of pulmonary AVM 
(PAVM) as embolic source, which was subsequently embolized.
Conclusions: This case represents a key example of an RLS causing cer-
ebral embolization in the absence of PFO, and supporting the inclusion of 
TCD into the cryptogenic stroke workup. The severity of shunting dem-
onstrated by TCD was critical in leading to more aggressive management 
and ultimate diagnosis and treatment of PAVM. Smaller PAVMs that can 
cause decompensated hypoxia and septic emboli are discussed .
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Use of Transcranial Dopplers to Monitor 
Intracerebral Hemodynamics Post-Thrombectomy

Logan Kugathasan1, Maria Micaela Schachter1,  
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Background and aims: In patients presenting with acute ischemic stroke 
who undergo treatment with endovascular thrombectomy (EVT) it is 
uncommon to find delayed cerebral vasospasm as a consequence of post-EVT 
subarachnoid blood products. We present a case in which asymptomatic post-
procedural subarachnoid blood was followed by delayed cerebral vasospasm.
Methods: Retrospective chart review
Results: The patient is a 65 year-old female presenting with left hemipa-
resis and neglect and was found to have right M1 occlusion. She received 
IV-tPA, and underwent EVT with TICI 1 reperfusion after nine passes. 
There were no intraoperative complications including vasospasm. 
Intraoperative CT revealed subarachnoid blood products throughout the 
right hemisphere; subsequent CTs confirmed this to be hemorrhage not 
contrast. Transcranial doppler (TCD) on day 1 post-op showed elevated 
velocities throughout the bilateral MCAs (right 130s-140s; left 180s-240s). 
There had been no change in the patient’s exam and therefore no inter-
vention to address the elevated velocities. TCD on day 4 post-op revealed 
an interval normalization of flow velocities in bilateral MCAs. The patient 
was cleared for discharge day 10 post-op to a rehabilitation facility.
Conclusions: A common untoward effect of EVT is presence of subarach-
noid blood products post-procedurally. There currently exist no established 
guidelines for routine post-EVT imaging in clinically stable patients since it is 
theorized but not proven that post-EVT subarachnoid blood does not cause 
vasospasm. Here we describe a patient whose course did indeed lead to 
cerebral vasospasm. This case demonstrates a potential role of serial TCDs 
to recognize and monitor intracerebral hemodynamics post-EVT.
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Background and aims: Watershed infarcts are traditionally attributed 
to ischemia caused by hypoperfusion due to large artery steno-occlusion, 
congestive heart failure, arterial hypotension. We present a case report 
of recurrent multiple watershed cerebral infarctions in bilateral symmetri-
cal border zone areas in a patient with eosinophilic granulomatosis and 
polyangiitis (EGPA).
Methods: A previously healthy 55-year-old female after COVID-19 infec-
tion during the course of 8 months developed hypereosinophilia, asthma, 
sinusitis, multiple mononeuropathy of both peroneal and left ulnar nerves, 
mild cognitive impairment. Oral corticosteroid and antiplatelet therapy 
were applied. Despite potent treatment, a 3 months later, she developed 
ataxia and was admitted to our hospital. On admission mild pseudobulbar 
syndrome, bilateral pyramidal insufficiency, moderate static and dynamic 
ataxia, multiple mononeuropathy of both peroneal and left ulnar nerves, 
elevated values of eosinophils, and inflammatory markers (sedimentation 
rate and C-reactive protein) were found.
Results: Brain MRI revealed multiple infarcts in watershed areas in both 
hemispheres of the brain (figure 1).
Conclusions: In patients with a neuroimaging pattern of multiple water-
shed cerebral infarctions in bilateral symmetrical border zone areas, with-
out large artery steno-occlusion in the presence of a marked increase in 
eosinophils’ count EGPA should be considered in stroke etiological evalu-
ation as rare cause of a stroke.

On contrast brain MRI a linear accumulation of gadolinium according 
to the hirus type in both hemispheres, in the watershed zones is 
determined (figure 2).

The EGPA activity was easily suppressed with methylprednisolone in 
combination with azathioprine. For a secondary stroke prevention 
rivaroxaban was prescribed.
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