
1168  |   	﻿�  Artificial Organs. 2021;45:1168–1172.wileyonlinelibrary.com/journal/aor

During the coronavirus disease 2019 (COVID-19) pandemic, 
concerns have arisen that rationing of life-saving therapies, 
such as mechanical ventilation or extracorporeal membrane 
oxygenation (ECMO), could be necessary due to a surge of 
patients overwhelming available resources and treatment ca-
pacities.1 ECMO support is particularly resource-intensive 
and should therefore be provided in highly specialized cen-
ters, operating formally or informally within a so-called 
“Hub and Spoke” concept.2,3 Consequently, patient transfer 
capacity between hospitals according to the services needed 
must be provided to make the most effective use of available 

resources.4 Occasionally, patients requiring ECMO support 
must be transferred after out-of-center initiation of ECMO 
by a mobile ECMO retrieval team.5 While this approach has 
been successfully established in various ECMO centers be-
fore the outbreak of the COVID-19 pandemic, data on the 
feasibility and the results of out-of-center initiation of ECMO 
during the pandemic are scarce.6

We report single-center retrospective data of COVID-19 
patients supported with ECMO in our center after out-
of-center initiation of ECMO and patient transfer by our 
ECMO retrieval team. We provide a 24/7 ECMO retrieval 
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Abstract
ECMO support is particularly resource-intensive and should be provided in highly 
specialized centers. Occasionally, ECMO needs to be initiated in non-ECMO cent-
ers by mobile ECMO retrieval teams. Subsequently, patients must be transferred 
on ECMO to the ECMO center. We report single-center data from out-of-center 
initiations of ECMO during the COVID-19 pandemic. From March 2020 through 
February 2021, nine patients were connected to ECMO before transfer to our center. 
Median travel distance (IQR) from the referring hospital to our center was 66 km 
(20-92), median land travel time (IQR) was 51 minutes (26-92). Personal protective 
equipment was available for all team members and used throughout the missions. No 
infections of team members with SARS-CoV-2 occurred. Three patients survived 
until hospital discharge. Median duration of ECMO (IQR) was 18 days (2-78) in sur-
vivors and 19 days (9-42) in non-survivors, respectively. Out-of-center initiation of 
ECMO during the COVID-19 pandemic was feasible and safe for patients and staff. 
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service. Our center is located in southwest Germany, bor-
dering France and Switzerland (Figure 1). The geographic 
conditions result in our hospital serving as a major referral 
center for regional hospitals in a large area covering an 
approximately 100  km linear distance radius. Transport 
times between referring hospitals and our center occasion-
ally exceed 2 hours when airborne transport is not possible.

During the first 12 months of experience with treating 
COVID-19 patients from March 2020 to the end of February 
2021, 37 COVID-19 patients were supported with veno-
venous ECMO in our center's medical intensive care unit 
(ICU). In 24% of these cases (9/37), ECMO support was ini-
tiated by our mobile ECMO retrieval team in the referring 
hospitals, and patients were transferred on ECMO (Table 1). 
The ECMO retrieval team reached out to the referring hospi-
tals by land (6/9 [67%]) or by air (3/9 [33%]).

Median age (IQR) of the patients was 61 years (51-65). 
Criteria for the indication of ECMO were based on previous 
recommendations (see Table 1 for blood–gas analyses and 
ventilator settings before initiation of ECMO).7 Sixty-seven 
percent of the patients (6/9) were proned prior to ECMO, 
median duration (IQR) of invasive mechanical ventilation 
before ECMO was 2 days (1-7). Vascular access was per-
formed by an ultrasound-guided percutaneous approach 
in Seldinger's technique, preferentially inserting a double-
lumen cannula into the right jugular vein.

Decision for out-of-center initiation of ECMO in con-
trast to patient transfer prior to cannulation to our center 
and in-center initiation of ECMO was made by an expe-
rienced ECMO physician. When possible, timely trans-
port without ECMO was sought, and only when this was 

deemed impossible the decision for out-of-center initiation 
of ECMO was made. During the COVID-19 pandemic, 
we did not change our criteria for the initiation of ECMO. 
However, in times of particularly high numbers of patients 
with COVID-19, we attempted to treat them in the referring 
hospitals for as long as possible to maintain sufficient ca-
pacity in our center for particularly severe cases. For some 
patients, this may have resulted in the need for out-of-center 
initiation of ECMO, which might have been prevented by a 
timely transfer as under prepandemic conditions.

All patients were transferred to our ECMO center by land. 
Median travel distance (IQR) from the referring hospitals 
to our center was 66 km (20-92), median regular land travel 
time (IQR) was 51 minutes (26-92). During the out-of-center 
missions and patient transfers to our center, the patients expe-
rienced no complications and no proven infection of medical 
personnel with the severe acute respiratory syndrome coro-
navirus 2 occurred. Personal protective equipment (FFP2 or 
FFP3 face masks, gowns, and protective goggles) was avail-
able and used throughout the mission by all team members 
and ambulance staff involved. Thirty-three percent of the 
patients (3/9) survived until hospital discharge. Median du-
ration (IQR) of ECMO was 18 days (2-78) in survivors and 
19 days (9-42) in nonsurvivors, respectively. All deceased 
patients died on ECMO.

In our single-center experience during the COVID-19 
pandemic, out-of-center initiation of ECMO was feasi-
ble, and patient transfer on ECMO provided by our mobile 
ECMO retrieval team was safe for all presented patients with 
COVID-19 and staff. ECMO cannulation in the referring 
hospitals by the ECMO retrieval team was successful in all 

F I G U R E  1   Sketched map of southwest 
Germany. Arrows connect referring centers 
with the University of Freiburg Medical 
Center. Between March 2020 and February 
2021, 9 COVID-19 patients received 
out-of-center extracorporeal membrane 
oxygenation (ECMO) in 7 different centers 
before transfer on ECMO to the University 
of Freiburg Medical Center [Color figure 
can be viewed at wiley​onlin​elibr​ary.com]

http://wileyonlinelibrary.com
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cases. No major complications occurred during cannulation 
or patient transfer to our center.

In extraordinary situations, such as during the COVID-19 
pandemic, the need for ECMO may increase significantly, 
and with it the need for out-of-center initiations and trans-
fers of patients on ECMO.1,4 Considering necessary protec-
tive measures for patients and staff, this approach is certainly 
possible but should ideally be performed by teams and within 
structures that have been previously established and routinely 
used under everyday conditions.
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