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A Patient with COVID-19 Treated with ECMO for 26 Days
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ABSTRACT

In December 2019, an outbreak of a novel coronavirus disease 2019 (COVID-19) was reported in Wuhan, China, which was
subsequently reported in other countries worldwide. COVID-19 is typically an acute self-limited disease that can rarely be fatal
with a 5.6% case mortality rate (May, 2020), mainly due to substantial damage to pulmonary alveolar structures, and subse-
quent respiratory failure. Given the previous experience, extracorporeal membrane oxygenation (ECMO) has been proven to be
an  effective  therapy  in  the  treatment  of  respiratory  failure  or  acute  respiratory  distress  syndrome  (ARDS).  On  the  basis  of
similar principle, ECMO may also be an effective therapy in the treatment of severe COVID-19. However, due to huge cost, it is
not common to apply ECMO continuously for a long time. We, herein, describe a COVID-19 pneumonia patient, a 77-year
female，who was treated with ECMO for 26 days. The hospitalisation costs of the patient were highest in Jilin Province.
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INTRODUCTION

At present, much research is focused on how to improve the
survival rates for patients with novel coronavirus disease 2019
(COVID-19), reduce complications and improve prognosis in the
wake of prevailing pandemic. Although the application of extra-
corporeal membrane oxygenation (ECMO) as a bridge to rehabil-
itation is currently feasible, it has a high risk for morbidity and
mortality.1 This case report attempts to present a cost-benefit
analysis of ECMO therapy by describing the entire course of
COVID-19 severe case treated with this form of therapy.

CASE REPORT
A 77-year female,  with a fever of  38℃, was admitted to the
Department of Cardiology and then transferred to Intensive Care
Unit (ICU) due to severe respiratory distress. CT chest showed
viral pneumonia, and a throat swab test was positive for the
severe  acute  respiratory  distress  syndrome  coronavirus  2
(SARS-CoV-2)  by  real-time  reverse  transcriptase  PCR  assay,
confirming that the patient had COVID-19-associated peumonia.

The medications used, their dosages and durations throughout
the treatment process are shown in Figure 1.
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Figure 1: Timeline of disease course according to days from hospital
admission. Note: The drugs used throughout the treatment, the dosage,
and the tests performed.

Figure 2: Changes of chest radiographs during treatment. (A) Chest radio-
graph on day 9 after admission; (B) Chest radiograph day 11 after admis-
sion; (C) Chest radiograph on the day 24 after admission; (D) Chest radio-
graph on the day 27 after admission.

At  first,  we used abidor,  xuebijing and interferon alfa-2b as
antiviral therapy, and methylprednisolone was administered to
attenuate  lung  inflammation.  Then,  we  added  linezolid  and
meropenem to prevent secondary infection. But the patient did
not improve after the above treatment. According to previous
experience, ECMO was immediately applied, which was of great
benefit to the patient.1 At the ninth day, the first chest X-ray
after ECMO was taken and showed severe lung inflammation, as
shown in Figure 2A. Two days later, we took the second chest X-
ray, but, there was no improvement in lung inflammation and
the inflammation was still severe, as shown in Figure 2B. After
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24 days of treatment, a throat swab test for the virus was done
twice,  and was negative.  Chest  X-ray  showed that  the lung
inflammation of the patient was better than before, as shown in
Figure 2 C/D. Despite the improvement in X-ray imaging, no
improvement was found in the lung function of the patient, and
he still could not be weaned off from ECMO support. Finally, the
patient died of COVID-19 related complications after involve-
ment of a lot of personnel and spending of numerous material
resources.  

DISCUSSION

Uptil now, no drug has been confirmed to be safe and effective
for severe COVID-19 pneumonia. The World Health Organiza-
tion interim guidelines made recommendations for the treat-
ment of ARDS in this setting, including referring patients with
refractory  respiratory  failure  to  expert  centres  capable  of
providing ECMO.2 ECMO therapy, as a bridge to rehabilitation, is
feasible,  albeit  with  an  increased  risk  of  morbidity  and
mortality.3 Support with ECMO is typically offered for the most
critically  ill  patients in regions with the extensive resources
required  to  provide  this  therapy.  ECMO  is  not  a  frontline
therapy, but one that is offered when all resources are stretched
in a pandemic. Although studies have shown that new technolo-
gies can allow the management of patients for >200 days on
ECMO without dying,4  it  does not  necessarily  mean that  we
should offer it to every patient. The patient outcome would prob-
ably improve further, if the duration of ECMO could be short-
ened, thereby reducing the risks of complications. A reduction
of the waiting time on ECMO could not only reduce complica-
tions directly related to ECMO, such as bleeding and stroke, but
also those indirectly related, such as critical illness myopathy
and infections.5

In the retrospective study conducted by Yang et al., 52 critically
ill adult patients were identified with SARS-CoV-2 pneumonia
and were admitted to ICU; among them, 31 patients died at 28
days, six patients received ECMO, and five of them died and one
patient was still on ECMO at the endpoint.6 Another retrospec-
tive study conducted by Zhang et al. included 221 patients with
laboratory confirmed SARS-CoV-2 pneumonia, 48 patients with
severe patients developed ARDS, and 10 of them received inva-
sive mechanical ventilation (IMV) and ECMO support.

Among those, two patients showed clinical benefit and were
discharged while three did not survive.

The rest five patients were still on ECMO at the endpoint.7 Given
lack of randomised clinical trial of ECMO in COVID-19, we could
not  conclude  whether  SARS-CoV-2-infected  patients  have
benefited from ECMO at this time.

The role of ECMO in the management of COVID-19 is unclear at
this point. However, ECMO is one of the treatment options in
severe ARDS.8 ECMO is an invasive procedure with significant
potential for complications, and the high costs could present
economic challenges to the health system.9 Clinical judgment is
needed to decide whether ECMO is effective or not, accom-
panied by understanding the risk-to-benefit ratio.

Finally, the patient died of COVID-19 related complications after
involvement of a lot of personnel and spending of numerous
material resources. Therefore, the role and usefulness of ECMO
in COVID-19 patients still needs to be explored further.
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