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Ventilation Management After
Implementation of Clinical Practice Guideline
(CPG) for United States Military Critical Care
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Disclaimer

The views expressed are those of the authors
and do not reflect the official views or policy of
the Department of Defense or its Components.

This study was conducted under a protocol
reviewed and approved by the US Army Medical
Research and Materiel Command Institutional
Review Board and in accordance with the
approved protocol.



Background

Critical Care Air Transport Teams (CCATTs) play a vital role in the
transport and care of critically ill and injured patients

Research has demonstrated improved morbidity and mortality when
lung protective ventilation strategies are used

Our previous study of CCATT trauma patients demonstrated frequent
non-adherence to the ARDSNet protocol and a corresponding
association with increased mortality
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Presentation Notes
The Air Force’s Critical Care Air Transport Teams (CCATTs) play a vital role in the transport and care of critically ill patients both within the combat theater and out of theater to higher echelons of care. Each CCATT can transport up to six non-ventilated patients or three ventilated patients. Our previous research has demonstrated that over half (56%) of CCATT patients suffer critical illnesses unrelated to combat trauma. There has been a consistent burden of disease and non-battle related injuries that dominates clinical care in the combat setting since WWII. In a recent 10 year trend of CCATT missions, while mission numbers of non-trauma transports have remained relatively consistent, proportions of non-trauma missions have increased from 24% to 54%, many of which required airway and/or ventilation support. Providing mechanical ventilation in the resource constrained transport environment can present challenges.


Tidal Volumes for Ventilation of Patients with ARDS - ARDSNet ARMA Trial
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Patients falling in shaded area are not necessarily too sick for flight but risks and benefits should be
considered as described in the CPG.

"Increasing PEEP can decrease cardiac output and may cause significant hypotension in hypovolemic patients. Additional volume loading may
be necessary to maintain hemodynamics.

Thisis a fairly accurate indicator of plateau pressure in our patient population. Plateau pressure is the correct parameter to follow but it
cannot be easily measured with the Impact 731 ventilator.

*Measuring the patient’s “wingspan” should be used as an estimate of height. Sternum to fingertip multiplied x 2.

*A pH of 7.2 may be an appropriate target if hemodynamics are relatively normal.
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This is a table from the ARDSNet trial showing tidal volume recommendations by predicted weight and the PEEP titration table.


Study Aims

» Examine CCATT adherence with ARDSNet guidelines in non-trauma patients

» Evaluate adherence before and after the publication of the CCATT Ventilator
Management Clinical Practice Guideline (CPG)

» Compare findings to previous study of CCATT trauma patients
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During our study window, a standardized CCATT Mechanical Ventilation Clinical Practice Guideline based upon the ARDSNet protocol was implemented in March of 2012; therefore, we identified the records that were Pre- and Post-CPG implementation. We then compared these findings with our previous study of trauma patients.



Data Collected

CCATT Records (AF 3899 L) Post-flight Data (Essentris and AHLTA)

Flight Information Disposition

In-flight Assessments Oxygenation Measures
Vital Signs Complications
Ventilator Settings Length of Stay

In-flight Procedures
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Flight Information – origination and destination, length of flight
In-flight Assessments 
Vital Signs
Ventilator Settings
In-flight Procedures

Disposition – discharged, transferred to another facility, deceased
Oxygen Measures – ventilator settings, ABG results, days on ventilator
Complications
Length of stay – total hospital days, ICU days, ventilator days






Statistical Methods

Retrospective chart review, non-trauma ventilated patients, evacuated
January 2007 to April 2015

Patients categorized as adherent or non-adherent based on ventilator setting
compliance to ARDSNet recommendations with relation to TV and PEEP-to-
FiO2 settings

Compared demographics, pre- and in-flight vent settings/oxygenation status,
and prevalence of events between adherent and non-adherent patients

Made comparisons between this non-trauma population and a previously
studied trauma population

Made comparisons between patients transported pre- and post-CPG
implementation (March 2012)



RESULTS



Demographics and Diagnoses

» 124 charts of mechanically ventilated patients
» 10% were non-adherent to ARDSNet recommendations

» Majority were male (88%) active-duty service members (57%), with a
median age of 35 [IQR 26-51]

» Adherence rates by diagnosis: pulmonary (20%), neurologic (47%),
cardiac (13%), other (29%), >1 diagnosis (12%)

» Non-adherent group had more patients with a neurologic diagnosis
(p=0.0068)

» No significant difference in adherence rates between physician
specialties: ED (21%), Critical Care (28%), other (41%)
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Adherence rates by diagnosis: pulmonary (20%), neurologic (47%), cardiac (13%), other (29%), >1 diagnosis (12%)
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Both pre- and in-flight, the non-adherent group had similar oxygenation status but higher tidal volume and FiO2 settings with a lower PaO2/FiO2 ratio compared to the adherent group
Non-adherent group had higher proportion of paralytics and in-flight respiratory events
Asterisk (*) indicates a significant difference between groups



Trauma vs. Non-Trauma
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Trauma population was younger (25 years) than non-trauma population (38 years)
Asterisk (*) indicates a significant difference between groups



Pre- vs. Post-CPG Implementation
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Asterisk (*) indicates a significant difference between groups



Conclusion

CCATTs had low adherence with the ARDSNet guidelines in
non-trauma patients transported out of the combat theater

Non-adherent patients were more likely to experience in-flight
events

Implementation of a Ventilator Management CPG was
associated with improved adherence
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