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Abstract

Lung infections caused by COVID-19; it can progress to severe ARDS with a high mortality.ECMO treatment is among the
treatments applied in ARDS due to COVID-19.In this case report; It was aimed to discuss the results of ECMO treatment in
ARDS developing due to COVID-19.
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ECMO (Extracorporeal membrane oxygenation) experience in severe ARDS (Acute respira-
tory distress syndrome) due to COVID-19

Abstract

Lung infections caused by COVID-19; it can progress to severe ARDS with a high mortality.ECMO treatment
is among the treatments applied in ARDS due to COVID-19.In this case report; It was aimed to discuss
the results of ECMO treatment in ARDS developing due to COVID-19. Approval of patient relatives was
obtained for the publication of the article.

Introduction

Coronavirus disease 2019 (COVID-19) severe acute respiratory syndrome coronavirus 2 (SARS-CO-V-2) is
a member of betacoronavirus. The COVID-19 outbreak was first seen in Wuhan, China’s Hubei province. It
quickly spread to over 50 cities in December 2019 (1). Lung infections caused by COVID-19; it can progress
to severe acute respiratory distress syndrome (ARDS) with a high mortality. Treatment strategies are not
based on precise data, but the evidence is increasing day by day.

1



P
os

te
d

on
A

ut
ho

re
a

20
D

ec
20

20
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

84
86

79
.9

01
70

83
7/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

In general, ARDS means that if the partial pressure of oxygen (PaO2) / inspired oxygen fraction (FiO2) in
the arterial blood is between 200 and 300 mmHg, ARDS is mild; Medium if PaO2 / FiO2 value is between
100 and 200 mmHg; and if PaO2 / FiO2 is less than 100 mmHg, it is classified as severe. should be treated
accordingly (2)

Extracorporeal membrane oxygenation (ECMO) is a treatment method that provides cardiopulmonary sup-
port in life-threatening heart and lung failure. In this treatment approach, the patient’s blood is taken into
the machine by cannulation from a large vein, and the blood is given to the patient again through a large
vein after the blood is oxygenated. This method is similar to the procedure performed in coronary bypass
surgery [3]. There are 2 types of ECMO, veno-arterial and veno-venous [4,5].

In this case report; It was aimed to discuss the results of ECMO treatment in ARDS developing due to
COVID-19. Approval of patient relatives was obtained for the publication of the article.

Case

A 51-year-old male patient who was admitted to the hospital with fever, sputum, and cough for 3-4 days was
admitted to the pandemic ward. Favipiravir and azithromycin treatment was initiated for the patient who
did not have contact history and additional disease. The patient was transferred to the 3rd step intensive
care unit due to tachypnea and desaturation on the 6th day of hospitalization. Progression was observed in
the infiltrations in the computerized torax tomography. Tasoluzimab was added to the treatment. Intubation
decision was made for the patient whose saturation was between 54-57% and whose lactate values increased
with non-invasive mechanical ventilation on the 18th day of intensive care admission (table 1). Mechanical
ventilation settings after intubation; Despite the support of 100% fiO2, 10 cmH2O peep, 24 respiratory rate,
20 cmH2O pressure support, ECMO was applied to the patient whose saturation was 63%. ECMO flow rate
applied peripherally venous-venous was set as 3.6 lt, fiO2 100%. Pulse steroid treatment was added (1 g
of methylprednizalone for 3 days). During follow-up, the saturation values found 90% at the 3rd and 12th
hours. Anticoagulation was performed with heparin. ACT (activated coagulation time) was kept between
200-250. For 13 days; There were no complications other than minor bleeding around the cannula. The
daily fluid balance of the patient, whose laboratory parameters were within normal limits, was monitored,
and inotropic support was not needed until the last day. Erythrocyte transfusion was performed with a
hemoglobin value of 10 mg / dl.

On the 8th and 9th days of ECMO, a decrease in the flow rate and fiO2 was tried, but the patient could
not tolerate. 13th day saturations decreased to 70% numbers. ECMO has lost its membrane function; The
ECMO was evaluated with inlet and outlet blood gases (table 1). It was observed that there was no change
in the saturation of the patient whose ECMO supports were lowered. During the 13-day ECMO treatment,
no change in mechanical ventilation settings could be made, and the lung capacity of the patient did not
improve. ECMO cannulae were removed, membrane change was not considered. The mean arterial pressure
of the patient who was followed up as desaturated fell. Dopamine and steradin infusion was started. The
patient died 1 day after ECMO was removed.

Table1: Blood gas values of the patient according to days

Blood gases Before intubation After intubation Ecmo3th hours Ecmo 12th hours

Po2(mmHg) 32.9 34.8 54 61.1
Pco2(mmHg) 38.5 32.7 29.1 36
Ph 7.32 7.42 7.49 7.43
Saturation % 57 63.4 90.6 91.5
Lactate (mmol/l) 2.3 1.6 1.2 1

13th day ecmo
login

13th day ecmo
exit

13th day artery Ecmo weaning

Po2(mmHg) 21.3 27.5 33.7 38.4
Pco2(mmHg) 30.1 25.9 30.1 41.8
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Blood gases Before intubation After intubation Ecmo3th hours Ecmo 12th hours

Ph 7.57 7.61 7.57 7.44
Saturation % 40.9 61.1 73 70.3
Lactate (mmol/l) 1.9 2 2.2 2

Discussion

Extracorporeal membrane oxygenation (ECMO); It is a temporary method used in patients with life-
threatening, advanced but curable pulmonary or cardiac failure (or both) while waiting for the organs
to recover. Clinical experience, foresight and common sense are important to begin ECMO therapy.

The current indication for ECMO that can be summarized; There are some criteria for patient selection in
the registries of the Extracorporeal Life Support Organization (ELSO) because there is ”unresponsiveness
to conventional treatment”. In terms of cardiac failure; The most common indications for ECMO use
are post-cardiotomy (situations where the patient cannot be separated from cardiopulmonary bypass after
cardiac surgery), post-heart transplant (usually in graft failure) and other severe advanced heart failure
(e.g. decompensated cardiomyopathy, myocarditis, acute coronary syndrome accompanied by cardiogenic
shock). deep cardiac depression, refractory arrhythmias, pulmonary embolism, acute anaphylaxis or isolated
cardiac trauma) due to drug overdose or sepsis (6,7). In terms of respiratory insufficiency; The most common
indication can be listed as ARDS (adult respiratory distress syndrome), pneumonia, aspiration, trauma or
primary graft failure after lung transplantation (8).

ECMO allows to reduce the stress on the ventilated lung at high airway pressures that may damage the
lung, so it should be recommended for patients with refractory hypoxemia or hypercapnia despite optimal
ventilation (9)

The fact that the H1N1 influenza epidemic in 2009 caused many people to enter severe ARDS and refractory
hypoxemia, reintroduced the use of ECMO in combination with protective ventilation (10,11) and its use by
young clinicians in patients without comorbidities gained popularity.

According to the CESAR study, which is one of the most comprehensive studies on adults, ECMO has
been shown to be beneficial when administered in adults due to ARDS (12). In the Australia-Alfred study
involving 151 patients between 2005 and 2011, the results of VA-ECMO (66.5%) and VV-ECMO (33.5%)
were compared. Average application time, in order; It was 10 days (6-16) and 7 days (5-10) and the results
were compared. Total mortality was 37.3%, 37.1% for VA-ECMO and 37.7% for VV-ECMO. The most
common complications were bleeding and infection (13).

Zhou et al., Chen et al., Yang et al. In their studies, satisfactory results could not be obtained with ECMO
applied in a limited number of ARDS patients with COVID-19. ECMO ’weaning could not occur in any
(14,15,16),

As long as conditions such as cardiac and pulmonary insufficiency continue to be life-threatening for patients
of all ages; Searches and detailed studies on ECMO or other alternative methods will continue.
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