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With great interest, we read the recent article by Whebell 
and colleagues [1] and were appealed by the beneficial 
effect of extracorporeal membrane oxygenation (ECMO) 
on survival in patients affected by acute respiratory dis-
tress syndrome (ARDS) due to coronavirus disease 2019 
(COVID-19). The gratifyingly low mortality rate in this 
ECMO cohort (25.8%) stands in remarkable contrast to 
other reports in COVID-19 patients [2]. Such excellent 
results are attributable to (1) very strict selection criteria 
to reduce candidate eligibility to those with the absolute 
best chances, resulting in cohort of young patients [46 
(39–52) years] with isolated respiratory failure [Sequen-
tial Organ Failure Assessment (SOFA) 5 (4–7)] and little 
to no comorbidities [frailty scale 2 (1-2)]; (2) excellent 
clinical expertise provided by specialized ARDS/ECMO 
centers. However, analogous to the Cesar-trial [3] dis-
cussion 12  years ago, insights of the present study are 
similarly hampered by the unpredictable bias introduced 
through the comparison of highly experienced ARDS 
centers with peripheral, less experienced hospitals [4] 
making an assessment of the pure ECMO effect difficult 
to estimate.

From a more technical point, we were wondering if the 
matching strategy applied is indeed reasonable to answer 
the question of interest. In general, matching based on 
the propensity score attempts to eliminate the effect 
of any given selection bias that might have led to treat-
ment assignment by correcting for all relevant observed 
confounders, thus leading to an unbiased treatment 
effect estimate. However, in this study, patients in both 
the intervention and control cohort were treated con-
temporarily in the same set of centers following a sys-
tematic clinical evaluation by the same set of physicians. 

Given that matching on all relevant observed confound-
ers resulted in two almost identical cohorts at the time-
point of ECMO evaluation, the question arises why 
some patients, given identical characteristics, received 
ECMO and the others did not. Only the presence of a 
major, treatment defining, unobserved confounder could 
explain this difference in treatment assignment, inevita-
bly impeding unbiased causal treatment effect estimation 
(Fig. 1).

Therefore, we are left pondering how the decision to 
withhold ECMO to some of these rather young COVID-
19 patients with a fair probability of survival was rea-
soned. Was the limited availability of devices and/or 
beds in intensive care unit (ICU) on the specialized units 
the primary motivator for this decision? Having two 
almost identical cohorts in which solely the availability 
of resources led to therapeutic “stratification” would be 
of great interest from a scientific point of view. Indeed 
this kind of “randomization” would avoid many of the 
well-known difficulties and biases introduced by the high 
cross-over rates in randomized trials before [5].

Finally, this study underlines the ethical conundrum 
associated with ECMO withholding in ARDS patients 
with similar baseline characteristics, given (particularly 
in a pandemic) a setting of limited resource availability. 
How can we possibly argue for a restricted use of this 
potentially lifesaving organ-support modality in 2022, 
knowing the high chance of survival benefit associated 
with it in a rescue situation?
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Fig. 1  Directed acyclic graph depicting the causal effect of ECMO on 
patient outcome and the causal effect modulation by observed and 
unobserved confounders
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