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Tidal Volumes for Ventilation of Patients with ARDS - ARDSNet ARMA Trial
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PEEP Titration Table - 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 will decrease cardiac output and may cause significant hypotension in hypovolemic patients. Additional volume loading may
be necessary to maintain hemodynamics.

“This is 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 754 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.




CCATT Mechanical Ventilation Clinical Practice Guideline

Primary Author: Lt Col Phillip Mason phillip.mason@amedd.army.mil Initial Publication Date: Mar 2012

Peer Reviewers: Lt Col David Norton, Lt Col Mike Petro, Mr. Richard Branson, Lt Col Patrick Allan, Col Warren
Dorlac, Maj Julio Lairet, Col Scott Vandehoef, Lt Col Dax Holder

Volume Control Ventilation

Set the I:E ratio at 1:2 to 1:4. Turning the inspiratory time knob on the Impact 754 all the way left will give 1:2
without having to adjust the inspiratory time.

Set PEEP and FiO, according to ARDSNet ARMA Trial PEEP table to achieve Sa0, 92 - 96%". Note that the Impact 754
and LTV 1000 are limited to PEEP 20.

Set tidal volume at 6 cc/Kg and note peak inspiratory pressure (PIP). If necessary, decrease tidal volume by 1 cc/Kg
as needed to keep peak inspiratory pressure < 35 cm H,O (preferably < 30). Do not go below 4 cc/Kg. Use table
below as reference for appropriate tidal volume®.

Adjust respiratory rate to achieve pH 2 7.3". The actual PCO, is not important, only the pH.

Pressure Control Ventilation

Set | time to achieve I:E ratio of 1:2 to 1:4.

Set PEEP and FiO, according to ARDSNet ARMA Trial PEEP table to achieve Sa0,92 - 96%". Note that the Impact 754
and LTV 1000 are limited to PEEP 20.

Set inspiratory pressure to achieve a tidal volume of 6 cc/kg. If this value is > 30 cm H,O then decrease until it is <
30 cm H,0 or until tidal volume is 4 cc/kg. Use table below as reference for appropriate tidal volume®,

Adjust respiratory rate to achieve pH 2 7.3". The actual PCO, is not important, only the pH.
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Study Aims

m Describe ventilator settings
of patients transported by
CCATT

m Evaluate the influence of
ventilator settings on patient
outcomes (through 30 days)

m Provide data to improve
utilization of existing CPG
and identify potential gaps
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m Retrospective review
m CCATT medical records

m Patients requiring
mechanical ventilation

m Transported 2007-2012
m Trained data abstractors

m Consensus review
m Serial meetings

Integrity - Service - Excellence



\ 2
\.;./ Data Collected
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m CCATT Records
m Demographics, injury description
m Pre-flight vitals, labs, and oxygenation status

m In-flight vitals, labs, interventions, and
complications

m Post-flight vitals and labs

m Department of Defense Trauma Registry
(DoDTR)
m |SS
m Clinical events
m Outcomes up to 30 days
m Mortality
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s Definitions of Complications

U.S. AIRFORCE

_Hyperthermia Body temperature =2 100.5 F or 38 C

Sp0O2 <90%

Increase FiO2 >10% or increase oxygen L/min >4%
Respiratory rate >22 or <10 bpm

pCO2 <35 or >45 or change of 10% from baseline
SBP <90 or 2180 or 20% change from baseline
Hemodynamic MAP <65 or 2120 or 20% change from baseline

Respiratory

CVP change from baseline of 5
Heart Rate <60 bpm or >120 bpm or 20% change from baseline

lurine output As determined by CCATT clinical provider
Bleeding As determined by CCATT provider
As determined by CCATT provider to include:
Neurologic change in mental status, motor, cognitive, or sensory
ability; seizure
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Statistical Methods

m Frequencies and proportions

m Chi-square or Fisher’s exact for
categorical variables (%)

m T-test for continuous variables

= Median [Interquartile Range]
m Significance set at p<0.05
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RESULTS
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Study Population

CCATT .« 2007-2012
Records * Role 3to LRMC
Oxygen * Ventilated 60%
Support

o . )
Ventilation Pressure Control 20/0

Mode * VVolume Control 98%
O - 652 patients
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Pre-Flight
Tidal Volume

» Greater than 8 cc per kg

100%
" No differences in
- demographics
" Higher ISS
60%
" No differences in pre-flight,
In-flight, or post-flight
40% oxygenation
20% " No differences in pre-flight,

in-flight or post-flight
outcomes

0%

6-8 cc per kg >8 cc per kg
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Oxygen Requirement Greater than 50%

No differences in
demographics

Higher ISS

More likely to receive a
paralytic and have a chest
tube

Lower pre-flight PaO,, but
within reference range

More likely to have an in-flight
respiratory event
33% vs 63%, p<0.0001

No differences in post-flight
clinical events

More ventilator, ICU, hospital
days




Peak End Expirato
P ry » Greater than or equal to 10

Pressure
" No differences in demographics
100% _
" Higher ISS
80% " More likely to receive a paralytic
and have a chest tube
60% " Lower pre-flight PaO,, but within
reference range
40% " More likely to have a pre-flight
respiratory event
7% vs 15%, p<0.02
20%

" No differences in in-flight or
post-flight clinical events

0%
<10 ) " More ventilator days




ARDSNet Table

Non-Compliant
Older (median 24 v. 25)
Higher ISS (median 22 v. 27)

No other differences in
demographics

More likely to have chest tube
19% vs 26%, p=0.04

Higher rate of in-flight
respiratory event
29% vs 50%, p<0.0001

Compliant Non-Compliant
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Outcomes

Compliant Non-Compliant
median[IQR] median[IQR] p-value
n=322 n=329
Post-Flight Respiratory Event 28% 34% 0.07
ARDS/ARF/VAP 2% 9% <0.0001
Post-Flight Coagulopathy 18% 18% 0.90
DVT/PE 9% 11% 0.63
Post-Flight Cardiac Event 16% 16% 0.99
Post-Flight Hemodynamic Event 24% 25% 0.76
Post-Flight Renal/Urinary Event 13% 9% 0.05
Ventilator Days 4 [3-6] 5 [3-8] 0.004
ICU Days 6 [4-9] 7 [4-13] 0.009
Hospital Days 12 [5-37] 14 [5-38] 0.82
Mortality 3% 5% 0.03
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Proportional Hazards

Ventilator Days

ICU Days

Hospital
Days

Risk Ratio

1.21

(1.02-1.45)

1.21
(1.03-1.47)

1.03
(0.86-1.23)

p-Value

0.03

0.02

0.75

Integrity - Service - Excellence

19



A )
A4
QP

U.S. AIRFORCE

=
=
i
| -
| P—
L
[
e
5]
A=
Lol
sy
(i
o
-
4K}
il
| -
4
o

ARDSNet Table Compliance

ICL Days
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\/ Mortality Logistics
Regression Analysis

U.S. AIRFORCE

Odds Ratio p-Value

ARDSNet Table 2.17

: .04
Non-Compliant (1.01-4.95) 0.046
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m Data collected retrospectively

m Subjectivity despite trained
abstractors

m Data missing or unavailable
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Conclusions

m Over half of CCATT patients are
mechanically ventilated

m Compliance with ARDSNet guideline
IS low

m Non-compliance is associated with
Increased

m Ventilator days, ICU days, Mortality

m Dissemination of findings = Lives
Saved!
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Future

m Impact of ERC CPG/training

m Impact of closed loop
ventilatory devices

m Impact of ERC hypoxia and
hyperoxia on neurologic
outcomes
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