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Survival of coronavirus disease 2019 (COVID-19)
patients with severe respiratory failure treated with veno-
venous extracorporeal membrane oxygenation (V-V
ECMO) ranges around 60%, according to recent stud-
ies [1, 2]. Initial recommendations for the use of V-V
ECMO in COVID-19-related acute respiratory distress
syndrome (ARDS) were largely based on studies from
the pre-COVID-19 era [3, 4]. V-V ECMO was initiated in
younger patients (i.e., <71 years) and in those with rather
short duration of mechanical ventilation (MV) prior to
ECMO (i.e,<7 or<11 days, respectively) [1, 5]. While
it is reasonable to focus on selected ECMO cohorts in
controlled trials, survival of COVID-19 patients treated
with ECMO beyond these limitations remains unclear,
so far. Here, we report survival data of COVID-19 ARDS
patients treated with V-V ECMO from a large, interna-
tional multicenter registry.

Data were collected retrospectively from medical
records at 3 ECMO centers in the USA, 9 in Germany,
and 1 in Switzerland, Belgium, and Italy. At the par-
ticipating centers, all patients with reverse transcriptase
polymerase chain reaction (rtPCR) positive testing for
SARS-CoV-2, who received V-V ECMO from March
12 to June 5, 2020 (i.e., during the first wave of the pan-
demic), were included.
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A total of 127 patients were analyzed: 53/127 (41.7%)
of them survived at day 90 after ECMO implanta-
tion (Table 1). Higher survival was observed in patients
younger than 71 years when compared to others (Fig. 1:
110/127, 45.5% vs. 17/127, 17.6%, p=0.004). However,
patients being on MV before ECMO for less than 7 days
had slightly higher survival rate than those with longer
MV course though not reaching statistical significance
(77/127, 46.8% vs. 50/127, 34.0%; p=0.167). Similar
results were observed when the duration of MV was
dichotomized in<11 and>11 days (101/127, 45.5% vs.
26/127, 26.9%; p=0.044).

Our findings derive from an international multicenter
registry of COVID-19-related ARDS patients treated
with V-V ECMO. 90-day survival in our cohort was
41.7%, which was lower than previously described for
COVID-19 patients treated with V-V ECMO in large reg-
istries and survival reported for non-COVID-19 ARDS
patients [1, 2, 5]. The lower survival rate might be attrib-
utable to a more liberal use of V-V ECMO in this real-
world cohort outside a prospective trial or to a different
policy than in other ECMO centers. Even though survival
of patients treated with ECMO even after longer periods
of time of MV was lower than survival of patients with
early initiation of ECMO, the latter still showed consider-
able survival rates. Our results therefore challenge strict
contraindications for initiation of ECMO in COVID-
19 patients solely based on duration of MV. Moreover,
even though 90-day-survival of patients aged>71 years
was significantly lower than for patients<71 years, not
all treatments in this elderly population ended fatal.
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Fig. 1 Kaplan-Meier curves for a survival of patients on mechanical ventilation < 7 days or > 7 days before V-V ECMO (Cox proportional hazards
model including SOFA score: p=0.215, HR 0.755 (95% Cl 0.484-1.178), b survival of patients on mechanical ventilation < 11 days or > 11 days before
V-V ECMO (Cox proportional hazards model including SOFA score: p=0.052, HR 0.604 (95% Cl 0.363-1.005), ¢ survival of patients aged <71 years
or>71 years before V-V ECMO (Cox proportional hazards model including SOFA score: p=0.008, HR 0.464 (95% Cl 0.263-0.820). All statistical
analyses were performed using GraphPad Prism 9 (GraphPad Software, San Diego, USA) and SPSS 27 (IBM, Armonk, New York, USA). V-V ECMO
veno-venous extracorporeal membrane oxygenation

Therefore, age limits should be viewed with caution and
decisions for or against the use of ECMO for patients
above 70 years of age should be performed on an indi-
vidual case-by-case level.

The main strength of our study is the high number of
patients and multicenter analysis. However, our results
are limited due to the retrospective design, small case
volume at each center, the lack of a control group, and
potential differences in ECMO practices and criteria for
ECMO at the different centers.

In conclusion, our data may support the use of V-V
ECMO in severe COVID-19 ARDS, also after prolonged
periods of mechanical ventilation in selected patients.
Upper age limits should be viewed with caution and not
taken as the sole reason to withhold ECMO treatment.
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