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Hospital mortality for severe ARDS 46%
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To replace pulmonary function
To allow the lungs to rest…
To allow healing of the lungs… 



Potential Physiologic Mechanisms of 
Benefit of ECLS for Respiratory Failure





EOLIA objectives

¢ EOLIA trial designed to determine the effect of 
l Early initiation of ECMO 
l In patients with the most severe forms of ARDS



Inclusion Criteria

¢ American–European Consensus Conference 
definition for ARDS criteria

¢ Intubated and on MV for <7 days
¢ MV optimization before inclusion

l FIO2 ≥80%
l VT = 6 ml/kg PBW
l Trial of PEEP ≥10 cm H2O



Inclusion Criteria
¢ One of the 3 following disease severity criteria

l PaO2:FIO2 <50 mmHg for >3 hours
• Despite potential use of inhaled NO, recruitment 

maneuvers
• Prone position, HFO ventilation, almitrine infusion

l PaO2:FIO2 <80 mmHg for >6 hours
• Despite similar criteria as above 

l pH <7.25 with PaCO2 >60 mmHg for >6 hours 
• Resulting from MV settings to keep Pplat ≤32 cm H2O 
• Despite respiratory rate increased to 35/minute 



Rescue ECMO for Controls

¢ Refractory hypoxemia
l SaO2 <80% for >6 hours

¢ Despite mandatory trial of
l Prone positioning AND
l Recruitment maneuver AND
l iNO or inhaled prostacyclin

¢ AND If the treating physician felt that
l Patient had no irreversible multi-organ failure AND
l ECMO might change the outcome







Hazard	Ratio,	0.70;	95%	CI,	0.47-1.04,	P=0.074	by	
log-rank	test
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Primary Endpoint
Relative	Risk,	0.76,	95%	Cl,	0.55-1.04;	

P=0.087



Hazard	ratio,	0.48;	95%	CI,	0.34-0.70,	P	<0.001	by	
log-rank	test
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Key Secondary Endpoint

Relative	Risk,	0.62;	95%	CI,	0.47-0.82;	
P<0.001

Death	in	ECMO	group	patients;	Death	or	Crossover	to	ECMO	in	control	patients
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Endpoint at D60
ECMO 
Group

(N = 124)

Control 
Group 

(N = 125)

Median 
Difference
(95% CI)

Days alive and free of 
vasopressor use 49 [0–56] 40 [0–53] 9 (0 to 51)

Days alive and free of cardiac 
failure (SOFA) 48 [0–56] 41 [0–53] 7 (0 to 51)

Days alive and free of dialysis 50 [0–60] 32 [0–57] 18 (0 to 51)

Days alive and free of renal 
failure (SOFA) 46 [0–60] 21 [0–56] 25 (6 to 53)

Days alive and free of prone 
position 59 [0–59] 46 [0–57] 13 (5 to 59)

Days alive and free of 
NO/prostacyclin 59 [0–60] 39 [0–58] 20 (4 to 59)



Why early ECMO?

To rapidly decrease the intensity of MV
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The Lancet Respiratory Medicine - July 2013



The Lancet Respiratory Medicine - July 2013



Crossover to ECMO in Controls

¢ 28% (35/125) of controls received rescue ECMO 
l Refractory hypoxemia, 6.5±9.7 days post randomization 

¢ These patients had more severe ARDS at baseline
l Higher Plateau pressure: 

• 31.7±5.5 vs 28.5±4.1 cm H2O
l Higher Driving pressure: 

• 20.2±6.1 vs 16.6±5.3 cm H2O  
l Lower Respiratory system compliance: 

• 21.3±9.2 vs 27.1±11.0 ml/cm H2O
l More quadrants with infiltrate on chest Xray: 

• 3.7±0.6 vs 3.3±0.9



Crossover to ECMO in Controls

¢ Before crossover, of the 35 controls who had ECMO
l 9 had cardiac arrest 
l 7 had severe right heart failure
l 11 developed renal failure requiring dialysis

¢ Venoarterial ECMO applied to 7 patients
l 6 under cardiopulmonary resuscitation
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Early ultra-protective 
ventilation
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ECMO for COVID-19 
related severe ARDS 



• New disease with unknown outcome

• Health system were rapidly overwhelmed
• Scarce resource in times of high demand

• Expected long ICU stay when ICU beds are already lacking…fear of 
bed-blockers? 

Initial mistrust regarding ECMO…

• Initial alarm about the outcomes

• Poor outcome reported in very small case series from
China…experience of the center ? 



Journal of Crit Care 2020



94% mortality

Journal of Crit Care 2020





Strict application of the EOLIA criteria

üAge <70
üIntubated for less than 7 days
üProne positioning was highely recommended















Comparison with the 
results from EOLIA…



Characteristic COVID-19 ECMO 
patients (N=83)

EOLIA ECMO-
group patients 

(N=124)
Age, years 48·0±11·0 51·9±14·2
Immunocompromised 3 (4) 27 (22)
ICU admission to ECMO, days 4 (3–6) 2 (1–4)
PaO2/FiO2 62±18 73±30
Pre-ECMO prone-positioning 78 (94) 70 (56)
On-ECMO prone-positioning 67 (81) 12 (10)
Haemorrhage requiring transfusion 35 (42) 57 (46)
Pulmonary embolism 16 (19) 0
Haemorrhagic stroke 4 (5) 3 (2)

Antibiotic-treated VAP 72 (87) 48 (39)
ECMO support 20 (10-40) 11 (7-18)
ICU lenght of stay 36 (23-60) 23 (13 -34)
60-day mortality 31% 35%
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Proning ECMO patients to reduce VILI and enhance 
ECMO weaning ? 
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Which anticoagulation?

• UFH to a target aPTT of 50 to 55 seconds or anti-Xa
activity between 0.2 and 0.3 IU/mL

• Target aPTT of 60 to 75 seconds or anti-Xa
activity between 0.3 and 0.5 IU/mL for COVID-19 
patients 
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Conclusion
• VV-ECMO indication should not differ between COVID-19 patients 

and other patients with severe ARDS 

• Strict application of EOLIA criteria

• Be prepared of (very) long ICU and hospital stays: role of the 
experience and preparedness of the health-care system..

• Must be performed in experienced center: 
ü appropriate organisation of personnel, equipment, facilities, and systems
ü clinical expertise 



Conclusion

• Survival of these patients is similar to that reported in studies on 
ECMO support for severe ARDS published in the past few years.

• ECMO should be considered at an early stage for patients 
developing profound respiratory failure, despite optimised
conventional care, including prone-positioning. 


