John Emberger RRT-ACCS CPHQ FAARC
Director — Respiratory Care

ChristianaCare — Newark Delaware
jemberger@christianacare.org



Lecture Objectives



Road Map



Background



Stress - force per unit area
Strain - change in length vs original length



Am J Respir Crit Care Med Vol 195, Iss 11, pp 1429-1438, Jun 1, 2017



Meta-analysis



Defining Terms: Driving Pressure



Defining Terms: Transpulmonary Pressure



TPP & Driving Pressure: ARDS



AP during assisted ventilation

Retrospective

Anesthesiology 2019; 131:594-604
retrospective study of 154 ARDS patients
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Retrospective
Respir Care 2021;66(3):403-409, n=161 pediatrics 1 to 15 years old

Low DP <15 High DP > 15



> Am J Respir Crit Care Med. 2021 Mar 30. doi: 10.1164/rccm.202009-34670C. Online ahead of print. Pooled data from
Retrospective and

Ventilatory Variables and Mechanical Power in Prospective RCT’s

Patients with Acute Respiratory Distress Syndrome
4,549 ARDS patients in a pooled database
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Increasing DP

N Engl J Med 2015;372:747-55, 3562 patients from previous studies

Same DP

Reducing DP

Pooled data from
Previous RCT’s



Prospective RCT

N Engl J Med 2008;359:2095-104. n=61 “EPVent 1”



N Engl J Med 2008;359:2095-104. n=61



N Engl J Med 2008;359:2095-104. n=61



N Engl J Med 2008;359:2095-104. n=61




Prospective RCT

“EPVent 2”

JAMA. 2019;321(9):846-857, n=200
Balloon vs high PEEP table
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JAMA. 2019;321(9):846-857, n=200
Balloon vs high PEEP table



JAMA. 2019;321(9):846-857, n=200
Balloon vs high PEEP table



No difference

between high PEEP
and low PEEP

———

EPVent 1 - Balloon vs low PEEP - Balloon Better???
EPVent 2 - Balloon vs high
PEEP - No Difference



Prospective
not an RCT

Ann Intensive Care (2018) 8:119, n=33 ARDS pts @ 6 months



TPP & Driving Pressure: Obesity






Falcao et al. International Anesthesiology Clinics (2020) 58:3



Retrospective

Intensive Care Med (2018) 44:1106-1114 — n=362



Pooled data from a

ANESTHESIOLOGY

retrospective study

Prevalence of Complete
Airway Closure According
to Body Mass Index

in Acute Respiratory
Distress Syndrome

Anesthesiol?_[c;%\ 2020; 133:867-78, n=51
Pooled Cohort Analysis




5.5 ft
321 Ibs

57 in
59in

Crit Care Med 2016; 44:300-307
n=14, two methods of titrating positive end-expiratory pressure for BMI >35

Prospective
not an RCT

[ 25+ mi/kg




Crit Care Med 2016; 44:300-307
n=14, two methods of titrating positive end-expiratory pressure for BMI >35



Prospective
not an RCT

Crit Care Med 2017; 45:1374-1381, n=16 crit ill obese patients (most 300-400Ibs)



Retrospective

RESPIRATORY CARE Paper in Press. Published on 20 April, 2021, n=20



Retrospective

RESPIRATORY CARE Paper in Press. Published on 20 April, 2021, n=20



Retrospective

RESPIRATORY CARE Paper in Press. Published on 20 April, 2021, n=20



Retrospective






Esophageal Balloon:
The ChristianaCare Experience






31 Patients with BMI > 35

Further Analysis

EndInsp | End Exp | SpO2 | FiO2 | PEEP | MAP | DP PLAT PIP Vt | Vtml/kg | Cst

Baseline 94.6 | 79.8 | 12.8 19.1 15.2 28.5 44.6 428.7 6.9 28.9
Optimized with Balloon 10.3 -0.9 1 96.7 | 57.1 | 19.2 | 25.0 | 13.3 31.9 45.3 436.3 6.9 36.0
Change 2.1 -227 | 6.4 5.9 -2.1 4.6 0.7 7.7 0.0 8.3




Demonstration

































(2 patient examples)





















Summary / Take Home Points
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