
 

 

 

Evidence check 20 March 2020 

ECMO and COVID-19 

Rapid review question  

Question 1: What evidence and expert advice is emerging regarding the use of ECMO for COVID-19 

patients?  

Question 2: What evidence is available about the use of ECMO in the context of emerging respiratory 

disease outbreaks? 

In brief 

 The World Health Organization currently recommends for patients with acute respiratory 

distress syndrome (ARDS), in settings with access to expertise in extracorporeal membrane 

oxygenation (ECMO), referral of patients who have refractory hypoxemia despite lung protective 

ventilation should be considered (WHO, 2020) (1) 

 Data emerging from China show that among the 28 patients who received ECMO, there was a 

50% case mortality, (14 died, 5 weaned successfully, and 9 were still on ECMO at the time of 

publication (2 March 2020)) (Xie et al, 2020) (2) 

 We lack knowledge about incidence of complications, viral persistence or prognoses in different 
subsets of patients. If the mechanism of death in COVID-19 is shown to be septic shock or 
refractory multi-organ failure then ECMO is unlikely to be appropriate (Maclaren et al, 2020) (3) 
(3) 

 There is some emerging evidence about factors associated with poorer outcomes which could 

be considered alongside established ECMO selection criteria (see ACI, 2020). These include 

older age and comorbidities (hypertension, diabetes or ischaemic heart disease) (Xie et al, 

2020); lymphopaenia (Henry, 2020)(4) 

 There is little evidence from previous ARDS / respiratory disease outbreaks that ECMO is 

beneficial. 

Definitions  

In late 2019, a novel coronavirus, now designated SARS-CoV-2, was identified as the cause of an 

outbreak of acute respiratory illness in Wuhan, China. the World Health Organization (WHO) 

designated the disease COVID-19 In February 2020; and characterised the outbreak as a pandemic in 

March 2020.  

 

Rapid evidence checks are based on a simplified review method and may not be entirely exhaustive,  

but aim to provide a balanced assessment of what is already known about a specific problem or issue. 

This brief has not been peer-reviewed and should not be a substitute for individual clinical judgement,  

nor is it an endorsed position of NSW Health. 
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Background 

A range of clinical syndromes are associated with COVID-19 (Appendix 1). Descriptive case series 
account of the COVID-19 pandemic are emerging from China (Wang, et al 2020; Wu et al, 2020) (5) 
and Italy (Grasselli et al, 2020) (6).  

Acute respiratory distress syndrome (ARDS) is a major complication in patients with severe disease. In 
a study of 138 patients, ARDS developed in 20% after a median of eight days, and mechanical 
ventilation was implemented in 12.3% (Wang et al, 2020). Another study of 201 hospitalised patients 
with COVID-19 in Wuhan, 41% developed ARDS; Risk factors were age greater than 65 years, 
diabetes mellitus, and hypertension (Wu et al, 2020).(7) 

While mortality among all infected patients is thought to be in the range of 0.5% to 4%, preliminary 

estimates are that among patients who require hospitalisation, mortality is between 5% and 15%; and 

for those who become critically ill, between 22% and 62% (Chen et al, 2020; Yang et al, 2020)(8, 9). 

The exact cause of death is unclear, with progressive hypoxia and multiorgan dysfunction being the 

presumed causes (Murthy et al 2020)(10). If the cause of death is refractory multi-organ failure then 

ECMO is of limited use (Maclaren et al, 2020)(3). 

Methods 

PubMed was search to identify the peer reviewed literature using the following search strings.  

((Extracorporeal Membrane Oxygenation[Mesh] OR "Extracorporeal Membrane Oxygenation"[tiab] OR 

ECMO[tiab] OR "Extracorporeal Life Support"[tiab] OR ECLS[tiab]))  

AND (((("pandemics"[MeSH Terms]) OR (pandemic[Title/Abstract])) AND (respiratory[Title/Abstract])) 

OR ((2019-nCoV[title/abstract] or nCoV[title/abstract] or covid-19[title/abstract] or covid19[title/abstract] 

or "covid 19"[title/abstract] OR "coronavirus"[MeSH Terms] OR "coronavirus"[title/abstract]))) 

Supplementary searches in Google used the search string: ECMO and COVID-19 

Inclusion criteria:  

 ECMO in patients with COVID-19 

 ECMO in pandemic  

 Observation studies 

Exclusion criteria:  

 ECMO in non- pandemic / outbreak contexts 

 No ECMO described 

 Opinion papers 

 

Results 

Question 1: What evidence and expert advice is emerging regarding the use of ECMO for COVID-19 

patients?  

There is limited evidence about the use of ECMO in COVID-19 patients. According to WHO, patients 

with acute respiratory distress syndrome (ARDS), can be considered as candidates for ECMO (WHO, 

2020). The CDC advises prompt implementation of recommended infection prevention and control 

measures and supportive management of complications, including advanced organ support if indicated. 
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Many experts counsel caution in instituting ECMO in the context of the COVID-19 pandemic (Maclaren 

et al, 2020(3)).  

There is some emerging evidence about patient characteristics and outcomes from ECMO in the 

COVID-19 cohort (Table 1). However, there is insufficient evidence to formulate robust indication 

criteria. 

Table 1: Studies and publications discussing ECMO and COVID-19, (search conducted 20 March 

2020) 

Study Study design Results 

Xie et al 
2020 

Case series, 
China  

Analysed data from 135 patients who died before Jan 30, 2019, in Wuhan city. 
Older age and male were common in non-surviving patients. More than 70% 
patients had one or more comorbidities. Hypertension (48.2%) was the most 
common comorbidity in non-surviving patients, followed by diabetes (26.7%) and 
ischemic heart disease (17.0%), similar to data reported by others. 
The study reported high mortality among patients who received ECMO: of 28 
patients who received ECMO up to the present, 14 died, 5 weaned successfully, 
and 9 were still on ECMO at the time of publication (2 March 2020) . Lack of 
ventilators, fear of becoming infected during the intubation procedure, and unclear 
need for intubation were the main reasons for delaying invasive ventilation. 

Wang et 
al, 2020 

Retrospective 
observational 
study, China 

Of 138 hospitalized patients with COVID-19, the median age was 56 years 
(interquartile range, 42-68; range, 22-92 years) and 75 (54.3%) were men. Thirty-
six patients (26.1%) were transferred to the intensive care unit (ICU) because of 
complications, including acute respiratory distress syndrome (22 [61.1%]), 
arrhythmia (16 [44.4%]), and shock (11 [30.6%]). Of the 36 cases in the ICU, 4 
(11.1%) received high-flow oxygen therapy, 15 (41.7%) received noninvasive 
ventilation, and 17 (47.2%) received invasive ventilation (4 were switched to 
extracorporeal membrane oxygenation). As of February 3, 47 patients (34.1%) 
were discharged and 6 died (overall mortality, 4.3%), but the remaining patients 
are still hospitalized. Among those discharged alive (n = 47), the median hospital 
stay was 10 days (IQR, 7.0-14.0). 

Zhou et 
al, 2020  

Multicentre 
cohort study, 
China 

191 patients (135 from Jinyintan Hospital and 56 from Wuhan Pulmonary Hospital) 
were included in this study, of whom 137 were discharged and 54 died in hospital. 
Three patients received ECMO, all died.  

Yang et 
al, 2020 

Retrospective, 
observational 
study, China 

Of 710 patients with SARS-CoV-2 pneumonia, 52 critically ill adult patients were 
included. 32 (61·5%) had died at 28 days. Compared with survivors, non-survivors 
were more likely to receive mechanical ventilation (30 [94%] patients vs 7 [35%] 
patients), either invasively or non-invasively. 

Maclaren 
et al, 
2020 

Viewpoint  The role of ECMO in the management of COVID-19 is unclear at this point. It has 
been used in some patients in China but detailed information is unavailable. ECMO 
is not a therapy to be rushed to the frontline when all resources are stretched in a 
pandemic. 

Murthy et 
al, 2020  

Viewpoint Management of severe COVID-19 is not different from management of most viral 
pneumonia causing respiratory failure. The principal feature of patients with severe 
disease is the development of ARDS: a syndrome characterized by acute onset of 
hypoxemic respiratory failure with bilateral infiltrates. Evidence-based treatment 
guidelines for ARDS should be followed, including conservative fluid strategies for 
patients without shock following initial resuscitation, empirical early antibiotics for 
suspected bacterial co-infection until a specific diagnosis is made, lung-protective 
ventilation, prone positioning, and consideration of extracorporeal membrane 
oxygenation for refractory hypoxemia. 

Henry, 
2020 

Letter  Patients who died from COVID-19 are reported to have had significantly lower 
lymphocyte counts than survivors. The immunological status of patients should be 
considered when selecting candidates for ECMO.  
During ECMO, substantial decreases in the number and function of some 
populations of lymphocytes is commonplace .The repletion of lymphocytes could 
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be key to recovery from COVID-19, and lymphocyte count should be closely 
monitored in these patients receiving ECMO. 

 

Question 2: What evidence is available about the use of ECMO in the context of emerging respiratory 

disease outbreaks? 

A systematic review of the effect of ECMO on survival in adults with acute respiratory failure associated 

with H1N1 found insufficient evidence to provide a recommendation (Mitchell et al, 2010).  

During the H1N1 pandemic in the spring of 2009, contraindications to ECMO included preexisting 

comorbidities, weight > 120 kg, pulmonary hypertension, and cardiac arrest (NSW Health; Réseau 

Européen de Recherche en Ventilation Artificielle) (Combes and Pellegrino, 2011)(11). 

There is mixed evidence from previous ARDS / respiratory disease outbreaks that ECMO is beneficial 

for a select group of patients (Table 2). None of the papers described changes to eligibility criteria. 

Table 2: Evidence on the role of ECMO in non-COVID-19 pandemics 

Study Study design Results 

Mitchell et 
al 2010 
(12) 

Systematic 
review (of 
H1N1) 

Investigated the effect of ECMO on survival in adults with acute respiratory 
failure to help inform institutional decisions about implementing an extracorporeal 
membrane oxygenation program or transferring patients to experienced 
extracorporeal membrane oxygenation centres during the H1N1 influenza 
pandemic. There was insufficient evidence to provide a recommendation.  

 

Table 3: Studies of the use of ECMO in emerging respiratory disease outbreaks. 

Organism Setting Number of 

patients (ECMO 

and comparator) 

Mortality   ref 

Middle East 

respiratory 

syndrome 

(MERS) 

Saudi Arabia: 5 

ICUs 

April 2014 to 

December 2015 

17 (ECMO) and 

18 (conventional) 

65% (ECMO) and 

100% 

(conventional) 

Alshaharani et al 

2018 (13) 

Influenza A H1N1 Australia and 

New Zealand: 15 

ICUs  

June 1 and 

August 31, 2009. 

68 (ECMO)  29% (ECMO) (Davies et al 

2009 (14) 

 

Sidebotham, 

2011 (15) 

Influenza A H1N1 France  

114 ICUs 

2009-11 

. 

123 (ECMO) 

(matched cohort 

study) 

No difference  

(Before matching: 

ECMO 36% and 

non-ECMO 34% 

After matching: 

ECMO 50% and 

non-ECMO 40%) 

Pham et al, 2013 

(16)  
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Organism Setting Number of 

patients (ECMO 

and comparator) 

Mortality   ref 

Influenza A H1N1 ELSO Registry  256 (ECMO) 34% (ECMO) 

 

 

 

Combes and 

Pellegrino, 2011 

(11)  

Influenza A H1N1 Sweden  

 

July 2009 – 

January 2010 

13 (ECMO) 8% (ECMO) Holzgraefe et al, 

2010 

(17) 
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Appendix 1: Clinical syndromes associated with COVID-19 (WHO, 2020)

 
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200301-sitrep-41-

covid-19.pdf?sfvrsn=6768306d_2 

 

 

 

https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200301-sitrep-41-covid-19.pdf?sfvrsn=6768306d_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200301-sitrep-41-covid-19.pdf?sfvrsn=6768306d_2
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