
c

Critical Care
SESSION TITLE: Critical Respiratory Care

SESSION TYPE: Original Investigations

PRESENTED ON: 10/08/2018 07:30 AM - 08:30 AM
IMPROVING COMPLIANCE WITH LOW TIDAL VOLUME/LUNG PROTECTIVE VENTILATION
WITH UTILIZATION OF A REAL-TIME, BEDSIDE SURVEILLANCE AND EARLY WARNING
DECISION SUPPORT SYSTEM

CHRISTOPHER HOWARD MD, FCCP* AANAND NAIK JAMES HERLIHY CHRISTOPHER MORGAN
BABITH MANKIDY MUHAMMAD SIDDIQUE ALI OMRANIAN AND KALPALATHA GUNTUPALLI
C
R
IT

IC
A
L
C
A
R
E

PURPOSE: For mechanically ventilated (MV) patients with and without acute respiratory distress syndrome (ARDS), outcomes
such as mortality, subsequent lung injury, length of stay, infections, and duration of MV are improved with timely utilization of
low tidal volume (LTV)/lung protective ventilation. Despite this widely acknowledged benefit, adherence rates to LTV remain low,
ranging from 7-41%. The purpose of this investigation was to determine if a decision support software system providing real-time,
bedside alerts can improve adherence to LTV for patients on MV.

METHODS: Two medical intensive care units (ICU) were equipped with a decision support software system that displayed real-
time surveillance data and warnings on a large video screen above each patient’s bed. For all patients on MV, the screen displayed
real-time tidal volume per probable body weight (TV PBW) – this value was displayed in green, yellow, or red for values#6, 6.1-8,
and >8 ml/kg PBW, respectively. The PaO2/Fio2 (P/F) was also displayed in red, yellow, and green for values#150, 151-300, and
>300, respectively. Also, a dedicated “ventilator bundle” window flashed yellow or red if either the TV PBW or the P/F were within
their warning ranges.With each arterial blood gas result, a TV PBW value was categorized as#6, 6.1-8, or>8ml/kg, and a P/F value
was categorized as >300, 201-300, 101-200, or #100. Control group and intervention group data were obtained from the same
ICU’s during four months prior to and two months after the intervention – providing a “before and after” comparison from the
same unit. The primary outcome was to compare pre- and post-intervention percent adherence to LTV, defined as#6 ml/kg PBW.

RESULTS: For patients with suspected severe ARDS (P/F#100), the percent adherence to LTV was 40.3% in the pre-intervention
group, and 65.6% in the post-intervention group (p¼0.021). For patients without suspected ARDS (P/F >300), the percent of
patients ventilated at >8 ml/kg PBW was 14.5% in the pre-intervention group, and 7.8% in the post-intervention group
(p¼0.032). For all patients on MV, the percent of patients ventilated at >8 ml/kg PBW was 13.5% in the pre-intervention group,
and 7.8% in the post-intervention group (p¼0.004).

CONCLUSIONS: This report demonstrates that a bedside decision support system significantly improves early recognition of
suspected ARDS and adherence to LTV for mechanically ventilated patients.

CLINICAL IMPLICATIONS: It has been estimated that for intensivists to adhere to evidence-based practices for a complex
critically ill patient, it would require up to 200 interventions daily, clearly stretching human capabilities. This study indicates that a
decision support software system, with real-time surveillance and early warning alerts, can provide a critical “backstop” for
clinicians and hospitals attempting to adhere to best practices, improve outcomes, and reduce medical errors.
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