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Oxygenation / Decarboxylation
- Improved ventilation / perfusion matching

Supine Prone
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More even ventilation

Ventilation homogeneity
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Improved oxygenation 
and decarboxylation

Reduced respiratory 
drive

Less mechanical strain
Less lung injury
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Rational? 
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N=1121 non intubated COVID patients

Oxygenation / Decarboxylation
- Improved ventilation / perfusion matching



Electric impedance tomography Esophageal pressure monitoring
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Oxygenation PCO2 Respiratory Rate
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Rational? 
Yes

Hypoxemic patients
High risk of intubation

Alveolar dammage 
Baby Lung

Reduced lung injury
- Pressure gradient homogenization
- Reduced respiratory drive

Oxygenation / Decarboxylation
- Improved ventilation / perfusion matching
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Benefits?

Intubation ? 

Lengths of stay ? 

Mortality ? 

Long term sequelae ? 







 INCLUSION CRITERIA

 NON-INCLUSION CRITERIA

• Unable or refuse to provide consent
• Hemodynamically unstable
• BMI >40kg/m2

• Pregnant
• Contraindication for APP

Acute hypoxemic respiratory failure due to COVID-19 pneumonia

= Nasal High Flow with PaO2/FIO2≦300 or SpO2/FIO2≦315

Patients

Ehrmann S, Lancet Respir Med 2021



 Prone Positioning : 

• Patients in the prone group were instructed and assisted to prone as long as frequently 
as possible each day.

• Prone use as a “rescue” intervention was not allowed in the standard care group.

 Nasal high flow : initiated maximum tolerated flow and FIO2 adjusted for an SpO2 90-95%

 Predefined criteria for intubation :
• Worsening respiratory failure (RR >40bpm, pH <7.25, SpO2 <90% with FIO2 0.8, 

respiratory muscle fatigue, copious tracheal secretions)
• Hemodynamic instability
• Deteriorating mental status

Procedures

Ehrmann S, Lancet Respir Med 2021



2296 COVID-19 AHRF
screened

1126 randomised

1224 excluded:
•392 refused or could not consent
•329 Immediate ETI
•157 Contraindications to APP
•143 BMI >40
•94 Enrolled in other RCT
•19 Pregnant
•174 Other

559 Standard care567 APP

564 APP 557 Standard care

3 withdrew 
consent

2 withdrew 
consent

Patient flowchart

Ehrmann S, Lancet Respir Med 2021



Variable APP
(n=564)

Standard care 
(n=557)

Age, years 61.5 (13.3) 60.7 (14.0)

Female sex 184 (33%) 191 (34%)

BMI, kg/m2 29.7 (4.6) 29.7 (4.6)

Median time from hospital admission to enrolment, days 1.0 (0.4-1.9) 1.0 (0.4-1.5)

Clinical parameters

SpO2/FIO2 147.9 (43.9) 148.6 (43.1)

RR, bpm 24.7 (5.1) 24.9 (5.6)

Steroids for COVID-19 494 (88%) 492 (88%)

Location at enrolment

ICU 336 (60%) 339 (61%)

Intermediate care 197 (35%) 189 (34%)

ED 5 (1%) 5 (1%)

General ward 26 (5%) 24 (4%)

Patients' characteristics

Ehrmann S, Lancet Respir Med 2021



NNT to avoid 1 treatment failure = 15 (CI95 8 – 156)

Primary outcome : intubation or death at D28

*RR 0.86 (95CI 0.75-0.98)
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NNT to avoid 1 ETI = 14 (CI95 8 – 69)
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Secondary outcome : intubation at D28

Prone positioning Standard care

Time to intubation (days) 2.3 (1.3-5.0) 2.0 (1.0-3.8)

MV duration (days) 12.4 12.4

Mortality at D28 43% 44%

N=408 intubated patients

Predefined criteria for intubation:
• Worsening respiratory failure (RR >40bpm, pH <7.25, SpO2 <90% with FIO2

0.8, respiratory muscle fatigue, copious tracheal secretions)
• Hemodynamic instability
• Deteriorating mental status

No impact of delayed intubation
Ehrmann S, Lancet Respir Med 2021
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« In 30 of the 75 patients (40%) who died in the supine group and 14 of the 38 (36.8%) who died in the 
prone group, an end-of life decision was made at some time after inclusion. »

Guérin C, N Engl J Med 2013

Mortalité = subjective outcome

39% DNR among non survivors

Proseva



≥8h

• Median daily duration of APP : 5.0h (1.6 – 8.8)

• Treatment success :
- < 8h : 52%
- > 8h : 83%

Awake prone : dose – response 

Ehrmann S, Lancet Respir Med 2021
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Lung morphology

Echographic lung consolidation: 0-36

Ibarra-Estrada  M, Crit Care 2022



Lung morphology

Echographic lung 
consolidation

0-36 ↘ LUS ≥ 2

Ibarra-Estrada  M, Crit Care 2022

Treatment 
success 



Facteurs de succès : dose de DV

Treatment success : 
- < 8h : 15%
- > 8h : 83%

Ibarra-Estrada  M, Crit Care 2022



Clinical studies on awake 
prone positioning

Graziani M, Internal and Emergency Medicine 2024



Intubation

Mortality





Li J, Lancet Respir Med 2022

• 1 meta-trial
• 6 published RCT

• 3 un published RCT

• 19 observational 
studies with control 
group

N=1985 
patients

N=2669 
patients



Intubation 
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Intubation 

High Flow
NIV
CPAP

Standard 
oxygen
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Intubation 

ICU
Intermediate care

Ward

Li J, Lancet Respir Med 2022



Individual patient data 
meta-analysis

Unpublished



Individual patient data 
meta-analysis

N=2,453 randomized 
individual patient data

Unpublished



APP Control OR

Intubation or death 27% 32% 4.17 (1.8-9.6)

Intubation 23% 28% 0.27 (0.12-0.59)

Mortality

Death without 
intubation

Death after 
intubation

Unpublished



APP Control OR

Intubation or death 73% 68% 4.17 (1.8-9.6)

Intubation 23% 28% 0.27 (0.12-0.59)

Mortality 13% 16% 0.27 (0.10-0.72)

Death without 
intubation (“DNR”)

3.6% 3.9% 0.21 (0.04-1.05)

Death after 
intubation

9.8% 11.6% 0.33 (0.13-0.83)

Unpublished
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Risks?

Ehrmann S, Lancet Respir Med 2021

No cardiac arrest related to prone
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Thank you very much for your attention

Thank you to the AWP meta-trial core group

stephanehrmann@gmail.com


