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N = 108



Mortality: 50%
➘Gas exchange

➘Respiratory mechanics
➚Right ventricular afterload

Epinephrine requirement x 10

Severe and recruitable animal model of ARDS

Mortality = 0%

MLA Sousa et al. Am J Respir Crit Care Med 2024

Low PEEP = 
minimizing overdistension

High PEEP = 
Minimizing lung collapse

Overdistension

Collapse



Briel M et al. JAMA 2010

PaO2/FiO2 ≤ 200 mm Hg



High PEEP

No recommandation

High PEEP

Customization



Are the airways open?

Broche et al, Crit Care Med, 2019

High-resolution
synchrotron phase-

contrast CT 



Chen Am J Respir Crit Care Med 2018

2.4 mL/cmH2O

Circuit’s compliance38 mL

16 cmH2O

PV curve



PEEP 5 cm H2O
➘RR 8 breaths/min
➘ Flow 5 L/min

Haudebourg A-F et al. Crit Care 2023 
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PEEP 5 cm H2O
+/- ➘RR 20 breaths/min (no PEEPi)
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PEEP 5 cm H2O
+/- ➘RR 20 breaths/min (no PEEPi)

NPV = 97%

Haudebourg A-F et al. Crit Care 2023 
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Haudebourg A-F et al. Crit Care 2023 



Rezoagli et al. Crit Care 2023 



Airway closure?

No airway closure
AOP measurement

AOP > 10 cm H2O

High PEEPRecruitability
assessment

AOP ≤ 10 cm H2O



How to assess recruitability?

Chen L et al. Am J Respir Crit Care Med 2020

Caution

↗ PaO2 at high PEEP in non-
recruiters due to a decrease
in cardiac output (cardiac
output – shunt relationship)

↗ CRS at low PEEP in 
recruiters due to intra-tidal 
recruitment

Heunks L, Piquilloud L, Demoule A. Crit Care 2023

Dantzker DR et al. Chest 1980
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C = 30 ml/cm H2O

PEEP = 5 cm H2O

EELV = 800 ml

PEEP = 15 cm H2O

EELV = 1100 ml + Vrec

VREC

300 ml
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C = 30 ml/cm H2O

PEEP = 5 cm H2O

EELV = 800 ml

PEEP = 15 cm H2O

EELV = 1100 ml + Vrec

VT



VREC = VTe – VT – (Clow PEEP x 𝜟𝐏𝐄𝐄𝐏)

C = 30 ml/cm H2O

𝛥PEP

VTe

VT

VREC



Chen L et al. AJRCCM 2020;2:178-187



Chen L et al. AJRCCM 2020;2:178-187

450 ml

850 ml

Clow-PEEP = 
30 ml/cmH2O

Pplat = 20 cmH2O

PEEP = 5 cmH2O



VREC = VTe – VT – (Cbasse-PEP x 𝜟𝐏𝐄𝐄𝐏)

C = 30 ml/cm H2O

𝛥PEP

VTe

VT

VREC

VREC = 850 – 450 – (30 x 10) = 100 mL



Clow PEEP = 30 ml/cm H2O CREC = 100 ml / 10 cm H20 

= 10 ml/cm H2O

PEP = 5 cm H20 PEP = 15 cm H20



Clow PEEP = 30 ml/cm H2O CREC = 100 ml / 10 cm H20 

= 10 ml/cm H2O

𝑅𝑒𝑐𝑟𝑢𝑡𝑚𝑒𝑛𝑡

𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛
=
𝑅

𝐼
=

𝐶𝑅𝐸𝐶
𝐶𝑙𝑜𝑤 𝑃𝐸𝐸𝑃

PEEP = 5 cm H20 PEEP = 15 cm H20



Clow PEEP = 30 ml/cm H2O CREC = 100 ml / 10 cm H20 

= 10 ml/cm H2O

𝑅

𝐼
= 0,3

PEP = 5 cm H20 PEP = 15 cm H20



Chen L et al. AJRCCM 2020;2:178-187

R/I
Median

0,5

Low potential for lung recruitment High potential for lung recruitment



Bench study:

Simulated R/I = 0; 0,5; 1
5 ventilators

Error: -0,27 à + 0,17



R/I ratio

R/I ≤ 0.2 R/I > 0.2

No potential for lung
recruitment

Potential for lung
recruitment

« Low » PEEP

PEEP = 8 cm H2O

« High » PEEP

PEEP = ?



What is High PEEP?

« Express » PEEP

Increasing PEEP to the maximum without signs of overdistension

➚ PEEP until

Pplat = 28 cm H2O

By default

Stop earlier if signs of 
overdistension occur



Amato M et al. N Engl J Med 2015 Suter PM et al. NEJM 1975Henderson W.R. et al. Am J Respir Crit Care Med 2017
Grasso S et al. Crit Care Med 2004

∆P ≥ 15 cm H2O

Stress index > 1 ➚ PaCO2

Poor hemodynamic tolerance



Chest

compression 

≈ 60-80 cm H2O

Paw

t

Paw

t

Paradoxical response to continuous anterior chest compression?

Carteaux G et al. Crit Care Med 2021
E Moncomble et al. Am J Respir Crit Care Med 2024
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No airway
closure R/I ratio

AOP measurement AOP > 10 cm H2O High PEEP

AOP ≤ 10 cm H2O

R/I ratio ≤ 0.2

R/I ratio > 0.2

Low PEEP

= 8 cm H2O

➚ PEEP 
↳Pplat = 28 cm H2O

without

Stress index > 1
Resp mecanics deterioration
➚ PaCO2

Poor hemodynamic tolerance

Take home message



PEEP = 15 cm H2O

PEEP = 5 cm H2O

Or

PEEP = AOP 
if 5 < AOP ≤ 10 cm H2O


