
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Correspondence

www.thelancet.com   Vol 397   January 9, 2021	 95

Department of Laboratory Medicine (YZ, ZZ) and 
Department of Cardiopulmonary Bypass (BJ), 
National Center for Cardiovascular Diseases and 
Fuwai Hospital, Peking Union Medical College 
and Chinese Academy of Medical Sciences, 
Beijing 100037, China

1	 Barbado RP, MacLaren G, Boonstra PS, et al. 
Extracorporeal membrane oxygenation 
support in COVID-19: an international cohort 
study of the Extracorporeal Life Support 
Organization Registry. Lancet 2020; 
396: 1071–78.

2	 Levi M, Thachil J, Iba T, Levy JH. Coagulation 
abnormalities and thrombosis in patients with 
COVID-19. Lancet Haematol 2020; 7: 438–40.

3	 Connors JM, Levy JH. COVID-19 and its 
implications for thrombosis and 
anticoagulation. Blood 2020; 135: 2033–40.

4	 Susen S, Tacquard CA, Godon A, et al. 
Prevention of thrombotic risk in hospitalized 
patients with COVID-19 and risk in hospitalized 
patients with COVID-19 and hemostasis 
monitoring. Crit Care 2020; 24: 364.

5	 Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. 
Anticoagulant treatment is associated with 
decreased mortality in severe coronavirus 
disease 2019 patients with coagulopathy. 
J Thromb Haemost 2020; 18: 1094–99.

COVID-19 has compounded this 
uncertainty. Compared with patients 
in the ELSO Registry who received 
ECMO support in 2019, we found 
no evidence of increased rates 
of mechanical failure or patient-
related bleeding complications in 
patients with COVID-19.1 However, in 
another report,4 19% of patients with 
COVID-19 receiving ECMO support 
had pulmonary embolism during 
ECMO; in response, the investigators 
increased the anti-Xa target. It is 
unknown to what extent higher doses 
of anticoagulation reduce thrombotic 
complications in patients with 
COVID-19 receiving ECMO support 
and whether these higher doses of 
anticoagulation increase the risk of 
major haemorrhagic events.

We acknowledge that the 
pathophysiology of COVID-19 
might put patients at greater risk 
of haematological complications. 
However, the observational nature 
of our study and the absence of 
comparison groups prevent us 
from addressing whether ECMO 
in general, or whether specific 
anticoagulation strategies, were 
differentially associated with bleeding 
or thrombotic complications.

To address the relationship between 
anticoagulation, bleeding, and throm
bosis in patients receiving ECMO 
support, investigators need to identify 
core data elements that rigorously 
characterise anticoagulation practice, 
address plausible confounders, 
and measure validated indices of 
bleeding, thrombosis, and related 
outcomes. Without this foundational 
work, observational studies of 
anticoagulation, bleeding, and 
thrombosis during ECMO might 
yield misleading results. Once 
completed, ECMO databases such as 
the ELSO Registry should incorporate 
that work. Both mechanistic and 
randomised clinical trials will be 
required to discern the relationship 
between ECMO anticoagulation 
strategies and haematologic out
comes.
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Authors’ reply
We thank Yang Zhang and colleagues 
for their thoughtful letter in response to 
our study of extracorporeal membrane 
oxygenation (ECMO) support for 
COVID-19 from the Extracorporeal Life 
Support Organization (ELSO) Registry.1 
They raise difficult questions concerning 
bleeding, thrombosis, and the use 
of anticoagulation in patients with 
COVID-19 receiving ECMO support.

Before the COVID-19 pandemic, 
considerable international practice 
variation and uncertainty existed 
regarding the optimal anticoagulation 
strategy during ECMO.2 In part, 
consensus is lacking because the key 
outcomes of bleeding and clotting 
are multifactorial in origin and might 
also be disease-specific. Consequently, 
determining the role of ECMO and 
anticoagulation in bleeding and 
clotting events is difficult outside of 
randomised clinical trials. For example, 
in the ECMO to Rescue Lung Injury in 
Severe ARDS Trial,3 bleeding that led 
to transfusion was more common in 
patients receiving ECMO support, but 
massive bleeding and haemorrhagic 
stroke occurred at comparable rates 
between the treatment and control 
groups.

Adhesions after open 
and laparoscopic 
abdominal surgery

In the SCAR update, Pepijn Krielen 
and colleagues1 suggested that 
laparoscopic abdominal surgery 
reduces the incidence of adhesion-
related readmissions. In a linked 
Comment, Liane S Feldman and 
Raul J Rosenthal argued for more 
widespread use of laparoscopic 
surgery.2 Laparoscopic surgery 
is increasingly used3 and has 
advantages, such as reduced 
hospital stay, but it has limitations 
too.4 We have concerns about the 
generalisability of the SCAR data and 
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