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See Article page 1071.
100 COVID-19 ECMO Patients

Survivors of ECMO Run plus
24 Hours Post-Decannulation:

58

Alive and Discharged from 
ECMO-Providing Hospital:

49 Patients

Mortality on ECMO or within
24 Hours of Decannulation:

42 Patients

Mortality in ECMO-Providing
Hospital Beyond 24 Hours

Post-Decannulation:
8 Patients

Alive and Remain in ECMO-
Providing Hospital:

1 Patients

Alive at Last Follow Up:
50 Patients
Commentary: Extracorporeal
membrane oxygenation for
patients with refractory
Coronavirus Disease 2019
(COVID-19):What dowe know and
what do we need to learn?
The distribution by category of outcome of 100
patients with COVID-19 supported with ECMO at
20 hospitals. All 100 patients have since been sepa-
rated from ECMO; 50 patients survived, and 50
patients died. Of 50 survivors, 49 have been
discharged from the hospital and 1 remains hospi-
talized at the ECMO-providing hospital.1

CENTRAL MESSAGE

ECMO is an important therapeutic
option for a subset of critically ill
patients with COVID-19. Shih and
colleagues provide important data
about the role of ECMO in the
care of these challenging patients.
Jeffrey P. Jacobs, MD,a Matheus P. Falasa, MD,a,b and
Tiago N. Machuca, MD, PhDb

Shih and colleagues2 are to be congratulated for their
thoughtful analysis of “37 patients admitted with severe
acute respiratory distress syndrome associated with
COVID-19 [coronavirus disease 2019]” who “were initiated
on VV ECMO [venovenous extracorporeal membrane
oxygenation] support at 1 of 4 ECMO referral hospitals
within a large health care system. Initiation of ECMO
occurred on median day 11.5 following admission, and, of
the successfully decannulated patients, median time on
ECMOwas 17 days. Survival to discharge from ECMO cen-
ter has occurred in 21 of 37 patients (56.8%).”2 These find-
ings are important, and the authors have made an extremely
important contribution in these challenging times.

All of us have had our very existence affected by the
COVID-19 pandemic; indeed, life as we know it has
changed dramatically, stunningly, rapidly, and globally.
The evolution of the treatment of patients with COVID-19
is unlike any event ever seen in medicine. As of November
19, 2020, 56,754,669 patients around the world have been
diagnosed with COVID-19, with 1,357,641 associated
deaths to date (2.39% mortality worldwide).3 In the United
States, as of November 19, 2020, 11,689,545 patients have
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been diagnosed with COVID-19, with 252,290 associated
deaths to date (2.16% mortality in the United States).3

Most deaths in patients with COVID-19 are due to severe
respiratory failure, with a smaller group dying of combined
pulmonary and cardiac failure. Several recent publications
have documented that ECMO facilitates salvage and sur-
vival of select critically ill patients with COVID-19.2,4-6

Early data from Wuhan, China, reported an alarmingly
high rate of mortality of 83% (5/6) in patients with
COVID-19 supported with ECMO7,8; however, more recent
data reveal improved survival of patients with COVID-19
supported with ECMO.1,2,4-6,9,10 Both individual institu-
tional reports5 and recent reports from multi-institutional
registries.1,4,6,9,10 have demonstrated promising results
and important salvage of critically ill patients.

One of the earliest publications of multi-institutional data
concerning patients with COVID-19 supportedwith ECMO4

was a 24-day analysis of all patients with COVID-19 sup-
ported with ECMO entered into the SpecialtyCare Operative
Procedural REgistry (https://specialtycareus.com/). This
early report describes a series of 32 consecutive patients
with COVID-19 who were placed on ECMO at 9 different
hospitals, with an analytic window starting March 17,
gery c March 2022
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2020, when the first patient withCOVID-19 in this series was
placed on ECMO, and ending April 9, 2020. An update of
this multi-institutional cohort was recently presented at the
2020 annual meeting of The Southern Thoracic Surgical As-
sociation and included 100 patients with COVID-19 sup-
ported with ECMO at 20 hospitals.1 All 100 patients have
since been separated from ECMO; 50 patients survived,
and 50 patients died. Of 50 survivors, 49 had been discharged
from the hospital and 1 remained hospitalized at the ECMO-
providing hospital. Survival with venovenous ECMOwas 49
of 96 patients (51%), and survival with venoarterial ECMO
was 1 of 4 patients (25%). The median time from COVID
diagnosis to intubation was 3.5 days, and the medium time
from intubation to ECMO cannulation was 4 days. The me-
dian time on ECMO was 12 days (interquartile range,
8-22 days). The medium time on ECMO was 10.5 days in
survivors and 14 days in nonsurvivors. Survivorswere gener-
ally younger, with a lower median age (47 vs 56.5 years,
P ¼ .014). Another update of this cohort will be presented
at the 2021 annual meeting of The Society of Thoracic Sur-
geons and will include more than 200 patients with COVID-
19 supported with ECMO at 20 hospitals.9

Ample evidence exists that ECMO facilitates salvage and
survival of select critically ill patients with COVID-19. As of
November 19, 2020, the Extracorporeal Life Support Organi-
zation COVID-19 Registry Dashboard includes 3344 pa-
tients worldwide with suspected or confirmed COVID-19
supported with ECMO and 3330 patients with confirmed
COVID-19 supported with ECMO.10 Of these patients,
2505 with confirmed COVID-19 had ECMO initiated at least
90 days before November 19, 2020, and these patients have
an in-hospital mortality of 44%. Clearly, it is a fact that much
remains to be learned about the treatment of patients with
COVID-19 and the role of ECMO in this treatment.

Clinical guidelines for the management of patients with
COVID-19 have been released by theWorldHealth Organiza-
tion11 and the Centers for Disease Control and Prevention of
the United States.12 The Extracorporeal Life Support Organi-
zation13 andAmerican Society for Artificial Internal Organs14

have also published guidelines regarding the role of ECMO in
treating patients with COVID-19. Nevertheless, the role of
ECMO in the management of these challenging patients re-
mains promising but unclear. Areas that require ongoing
investigation include (1) the identification of subsets of pa-
tients with COVID-19 most likely to benefit from ECMO;
(2) the role of adjuvant therapies in the care of these patients
before, during, and after ECMO, including anti–interleukin-6
receptor monoclonal antibodies (tocilizumab or sarilumab),
antiviral medications (remdesivir), convalescent plasma, hy-
droxychloroquine, prostaglandin (Flolan; GlaxoSmithKline,
Research Triangle Park, NC), and intravenous steroids; and
(3) the ideal type of ECMO support in these patients (eg, anti-
coagulation strategy, cannulation strategy, type of circuit, type
of oxygenator, and type of pump).
The Journal of Thoracic and Car
Much remains to be learned about the treatment of
COVID-19 and the role of ECMO in these challenging pa-
tients. It is clear that ECMO offers an important therapeutic
option for a subset of critically ill patients with COVID-19.
Given the increasing use of ECMO in patients with
COVID-19 acute respiratory distress syndrome, it is conceiv-
able to believe that our community will face a growing num-
ber of patients who have recovered from the viral illness but
are left with advanced irreversible lung damage. Recently,
successful transition from the initial intent of bridge to
recovery to subsequent bridge to lung transplantation has
been described in a small number of patients with COVID-
19.15,16 Further understanding the use of ECMO for these pa-
tients and fostering a multidisciplinary decision-making envi-
ronment will be of utmost importance not only to allow for the
possibility of native lung recovery whenever appropriate but
also to consider life-saving lung transplantation for patients
whowould otherwise be offered withdrawal of life sustaining
therapies.17 In summary, Shih and colleagues1 have provided
important data showing how cardiothoracic surgeons can help
meet the challenges of the COVID-19 pandemic. As the treat-
ment options for COVID-19 mature and evolve, cardiotho-
racic surgeons will continue to serve a key role.
References
1. Jacobs JP, Stammers AH, St. Louis J, Awori Hayanga JW, Firstenberg MS,

Mongero LB, et al. Experience with 100 patients with COVID-19 and Severe

Pulmonary Compromise treated with Extracorporeal Membrane Oxygenation.

Accepted for presentation at the 67th AnnualMeeting of the Southern Thoracic Sur-

gical Association (STSA). STSA67thAnnualMeeting, LoewsRoyal Pacific Resort

at Universal Orlando ResortTM, Orlando, FL. November 4-7, 2020. For presentation

Thursday, November 5, 2020. Live Program cancelled secondary to COVID-19

Pandemic. Presented at STSAWebinar on November 5, 2020.

2. Shih E, DiMaio JM, Squiers JJ, Banwait JK, Meyer DM, George TJ, et al; the

Baylor Scott & White ECMO for COVID Group. Venovenous extracorporeal

membrane oxygenation for patients with refractory coronavirus disease 2019

(COVID-19): multicenter experience of referral hospitals in a large healthcare

system. J Thorac Cardiovasc Surg. 2022;163:1071-9.e3.

3. Coronavirus COVID-19 Global Cases by the Center for Systems Science and

Engineering (CSSE). Accessed November 19, 2020. Available at: https://

coronavirus.jhu.edu/map.html.

4. Jacobs JP, Stammers AH, St Louis J, Hayanga JWA, Firstenberg MS,

Mongero LB, et al. Extracorporeal membrane oxygenation in the treatment of se-

vere pulmonary and cardiac compromise in coronavirus disease 2019: experience

with 32 patients. ASAIO J. 2020;66:722-30.

5. Kon ZN, Smith DE, Chang SH, Goldenberg RM, Angel LF, Carillo JA, et al.

Extracorporeal membrane oxygenation support in severe COVID-19. Ann

Thorac Surg. July 17, 2020 [Epub ahead of print].

6. Barbaro RP, MacLaren G, Boonstra PS, Iwashyna TJ, Slutsky AS, Fan E, et al;

Extracorporeal Life Support Organization. Extracorporeal membrane oxygena-

tion support in COVID-19: an international cohort study of the Extracorporeal

Life Support Organization registry. Lancet. 2020;396:1071-8.

7. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and outcomes of

critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-

centered, retrospective, observational study. Lancet Respir Med. 2020;8:

475-81. Erratum in: Lancet Respir Med. 2020;8:e26.

8. Henry BM. COVID-19, ECMO, and lymphopenia: a word of caution. Lancet

Respir Med. 2020;8:e24.

9. Jacobs JP, Stammers AH, St. Louis J, Awori Hayanga JW, Firstenberg MS, Mon-

gero LB, et al. Abstract Number: 925242. Analysis of 153 consecutive patients

with COVID-19 and Severe Pulmonary Compromise treated with Extracorporeal

Membrane Oxygenation (ECMO): Outcomes and Trends Over Time. Accepted

for presentation as an oral livestream presentation at The Society of Thoracic
diovascular Surgery c Volume 163, Number 3 1081

http://refhub.elsevier.com/S0022-5223(20)33219-0/sref1
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref1
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref1
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref1
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref1
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref3
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref3
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref3
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref3
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref4
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref4
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref4
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref5
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref5
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref5
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref5
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref6
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref6
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref6
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref6
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref7
http://refhub.elsevier.com/S0022-5223(20)33219-0/sref7


Commentary Jacobs, Falasa, Machuca

A
D
U
L
T

Surgeons 2021 Annual Scientific Meeting, which will be held virtually, January

29-31, 2021.

10. Full COVID-19 Registry Dashboard. Accessed November 19, 2020. Available at:

https://www.elso.org/Registry/FullCOVID19RegistryDashboard.aspx.

11. World Health Organization. Clinical management of severe acute respiratory

infection (SARI) when COVID-19 disease is suspected. Interim guidance.

2020. Accessed April 7, 2020. Available at: https://www.who.int/docs/default-

source/coronaviruse/clinical-management-of-novel-cov.pdf.

12. Interim Clinical Guidance for Management of Patients with Confirmed Coronavi-

rus Disease (COVID-19). Accessed April 7, 2020. Available at: https://www.cdc.

gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html.

13. Bartlett RH, OginoMT, Brodie D, McMullan DM, Lorusso R, MacLaren G, et al.

Initial ELSO guidance document: ECMO for COVID-19 patients with severe

cardiopulmonary failure. ASAIO J. 2020;66:472-4.
From the Division of Cardiothoracic Surgery, Duke University Medical Center,

Durham, NC.

Disclosures: The author reported no conflicts of interest.

The Journal policy requires editors and reviewers to disclose conflicts of interest and

to decline handling or reviewing manuscripts for which they may have a conflict of

interest. The editors and reviewers of this article have no conflicts of interest.

Received for publication Nov 22, 2020; revisions received Nov 22, 2020; accepted for

publication Nov 23, 2020; available ahead of print Dec 3, 2020.

Address for reprints: Jacob A. Klapper, MD, FACS, Division of Cardiothoracic Sur-

gery, DUMC 3954, Durham, NC 27710 (E-mail: Jacob.klapper@duke.edu).

J Thorac Cardiovasc Surg 2022;163:1082-3

0022-5223/$0.00

Published by Elsevier Inc. on behalf of The American Association for Thoracic Sur-

gery

https://doi.org/10.1016/j.jtcvs.2020.11.119

1082 The Journal of Thoracic and Cardiovascular Sur
14. Rajagopal K, Keller S, Akhanti B, Bime C, Loyalka P, Cheema FH, et al.

Advanced pulmonary and cardiac support of COVID-19 patients: emerging rec-

ommendations from ASAIO—a “Living Working Document.” ASAIO J. 2020;

66:588-98.

15. Lang C, Jaksch P, Hoda MA, Lang G, Staudinger T, Tschernko E, et al.

Lung transplantation for COVID-19-associated acute respiratory

distress syndrome in a PCR-positive patient. Lancet Respir. 2020;8:

1057-60.

16. Han W, Zhu M, Chen J, Zhang J, Zhu S, Li T, et al. Lung transplantation for

elderly patients with end-stage COVID-19 pneumonia. Ann Surg. 2020;272:

e33-4.

17. Machuca TN, Cypel M, Bharat A. Comment on let’s build bridges to recovery

in COVID-19 ARDS, not burn them! Ann Surg. November 17 [Epub ahead of

print].
See Article page 1071.
Commentary: Heroic tales from
a national tragedy
Jacob A. Klapper, MD, FACS

CENTRAL MESSAGE

VV ECMO continues to be an
invaluable resource in the treat-
ment of ARDS. This fact has
perhaps never been more rele-
vant than in our fight against
COVID-19.
Jacob A. Klapper, MD, FACS

The manuscript by Shih and colleagues1 is an excellent
description of a large institution’s experience using extracor-
poreal membrane oxygenation (ECMO) during the first
6 months of the pandemic. In so doing, they have highlighted
a number of key elements to realizing success with this
resource as it is deployed in the fight against the virus.

First, multidisciplinary involvement is essential when
considering patients for potential transfer from an outside
institution or an affiliated hospital within the system. As
the authors demonstrate, it takes an organized, multidisci-
plinary team to determine the appropriateness of ECMO
deployment. This, of course, begins with a collegial discus-
sion with the outside provider that includes pulmonologists,
surgeons, and perfusionists. The benefits of multiple pro-
viders fielding such calls is that each practitioner’s individ-
ual expertise enables the team to select appropriate patients
for transfer.
The downstream implications of deliberate patient selec-
tion are significant for multiple reasons. First, ECMO is, of
course, a limited resource, as are the beds these patients
occupy. ECMO use in patients for whom there is very little
chance for meaningful recovery has the potential to be both
dispiriting to the team and may give family members false
hope. In addition, every ECMO deployment in a patient
who is unlikely to survive means that one less bed, perfu-
sionist, machine, or skilled nurse is available for the next
patient who may truly benefit.
gery c March 2022
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