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Prone positioning on ECMO ? 
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Scientific evidence in 2023…  



“To determine the effect of early prone positioning during 

VV-ECMO vs supine positioning on time to successful ECMO 

weaning in patients with severe ARDS” 

Objective



Trial intervention 

VV-ECMO 

Severe ARDS
• Low Vt/high PEEP

• Prone position 

• NMBA

RANDOMIZATION

VV-ECMO

max 48hrs

P PP P P

PRONE ECMO group

Pre-defined criteria for early stopping PP:
• Improvement leading to ECMO weaning

• PaO2 deterioration by more than 20% relative to 

supine 

• Severe proning-related complications



Trial intervention 

16 hours



Trial intervention 

VV-ECMO 

Severe ARDS
• Low Vt/high PEEP

• Prone position 

• NMBA

RANDOMIZATION

PRONE ECMO group

SUPINE ECMO group

maximum 60 d

VV-ECMO

max 48hrs

P P PP P P



Cointerventions 

In both groups :

✓ Ultraprotective lung ventilation :

• Tidal volume <4ml/PBW

• RR< 20/min

• Plateau pressure <24 cmH2O

• PEEP >10 cmH2O

• Minimal FiO2 

✓ Protocolized management regarding weaning 

✓ Similar sedation, anticoagulation, ECMO, and circuit management 



Outcomes 

Primary outcome : 

 Time to successful weaning within 60 days following randomization 

Successful weaning: Survival without ECMO or lung transplant for 30 days after 

ECMO discontinuation 

Two competing events : 

• Weaning failure: need for a second ECMO run or lung transplant or death 

within 30 days after ECMO separation 

• Death while undergoing ECMO 

Patients still alive undergoing ECMO at day 60 were censored 



250 patients with severe 

ARDS undergoing VV-ECMO  

170 randomized

86 prone ECMO 84 supine ECMO

86 in primary analysis 86 in primary analysis

March 3, 2021 to December 7, 2021



Primary outcome 

44.2%

44.0%



Primary outcome 

37.2%

36.9%

10.5%

3.6%



Key secondary outcomes 
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Adverse events



How do we reconcile the results of 

this negative RCT with preexisting 

favorable observational data ?



Patients



Very long ECMO duration and ICU stay…



Compliance of the respiratory system

Non-parametric test 

for group, time, 

and interaction 

effects on 

compliance 

(p=0.08)







2019

PP before ECMO :

29 (58%) in the supine ECMO group vs

34 (68%) in the prone ECMO group  

70 (56%) in the ECMO group  





Does position matter when ultra-lung protective ventilation 

(i.e limited aerated lung) is already performed ? 



N=38



None of the concentrations of the pre-specified biomarkers differed between 

the two groups 48 h after randomization.

A trend to higher 60-day mortality was observed in the ultra-lung-protective 

group compared to the control group (45 vs 17%, p = 0.06).





The future for PP on ECMO…  

• PP on ECMO is safe if performed in experienced centers 
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The future for PP on ECMO…  

• PP on ECMO is safe if performed in experienced centers 

• To date, proning on ECMO does not show any benefit when 
✓ PP is systematically performed before ECMO

✓ When ultra-lung protective ventilation is already performed

➔Should not be used in routine 

• A new RCT on PP on ECMO in non-COVID-19 related ARDS is warranted to close 

the debate! 
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