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COVID -19 complicated by Acute
Respiratory Distress Syndrome, Myocarditis,
and Pulmonary Embolism. A case report
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ABSTRACT

A 49-year-old female Qatari woman, with no past medical history, presented at a hospital complaining of a history
of cough and shortness of breath. The patient tested positive for severe acute respiratory syndrome (ARDS) and
COVID-19. Subsequently, her course of treatment was complicated by severe acute respiratory distress syndrome,
pulmonary embolism and severe myocarditis requiring treatment with venous-arterial extracorporeal membrane

oxygenation as a bridge to complete recovery.
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B BACKGROUND

In December 2019, coronavirus disease 2019 (COV-
ID-19) was first described in Wuhan, China, in patients
complaining of flu-like symptoms. The mortality rate of
COVID-19 disease, estimated to be <1%, is a result of
patients developing severe acute respiratory syndrome
(ARDS) and multi-organ dysfunction. A minority of
patients develop acute cardiovascular manifestations,
including myocardial infarction and myocarditis-like
syndrome [1-11]. In this report, a case of a young,
healthy Qatari woman who developed COVID-19
myocarditis requiring treatment with venous-arterial
extracorporeal membrane oxygenation as a bridge to
recovery, is described.

B CASE REPORT

A previously healthy 49-year-old Qatari woman, pre-
sented at the Communicable Disease Hospital, Doha,
Qatar, with a history of cough and shortness of breath
over the preceding week.

She was diagnosed with coronavirus disease 2019
(COVID-19) by real-time reverse transcription-pol-
ymerase chain reaction (RT-PCR) test, on the day of
admission. Her initial chest x-ray demonstrated bilat-
eral infiltrates (Figure 1a) consistent with COVID-19

pneumonia. Initially, the patient had minimal respira-
tory symptoms. On the day of admission, after the di-
agnosis was made, she was prescribed 500 mg azithro-
mycin (Actimycin™, Venus, India) orally once daily, for
seven days, two gms ceftriaxone (Rocephin™, Frese-
nius, Portugal) intravenous once daily, for three days,
400 mg hydroxychloroquine (Paquenil™, Sanofi, India)
orally once daily for ten days, and 150 mg oseltamivir
(Tamiflue™, Roche, Switzerland) orally twice daily, for
five days. This combination of drugs corresponded
with the hospital protocol. Also, low molecular weight
heparin 40 mg enoxaparin (Clexane™, Sanofi, India)
subcutaneous once daily for eight days, was prescribed
as a prophylaxis for deep venous thrombosis.

On Day 2, the patient became febrile, tachypneic,
and had oxygen desaturation despite the escalation
in non-invasive ventilation; arterial blood gas sample
was consistent with Type 1 respiratory failure show-
ing a low PaO2/FiO2 ratio (Table 1). Repeat chest X
rays demonstrated a worsening of the bilateral lung
infiltrates (Figure 1b). A diagnosis of acute respiratory
distress syndrome (ARDS) was made, and the patient
was transferred to the hospital’s intensive care unit for
further management.

In the ICU, the patient was intubated. On Day 3, her

antibiotic regime was increased to include to 4 grams
piperacillin intravenous every six hours for seven days,

*  Correspondence to: Jassim Al Suwaidi, Hamad Medical Corporation, Doha, Qatar. E-mail: jalsuwaidi@hotmail.com



124 « The Journal of Critical Care Medicine 2021;7(2)

PA

STANDING

PORTABLE

Fig. 1. A. The Initial Chest X-ray. B. The repeat Chest X-ray

in combination with 0.5 g tazobactam intravenous eve-
ry six hours for seven days (Tazocin™, Wyeth, Italy).
Also, initially, intravenously 600 mg teicoplanin (Tar-
gocid™, Sanofi, Italy) was prescribed twice daily for two
days after which the dose was reduced to 400 mg intra-
venously once daily for eight days to cover for hospital-
acquired bacterial infections.

Given the concern that a cytokine storm was the
possible the aetiology underlying the patient deteriora-
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tion, on Day 3, 40 mg intravenous methylprednisolone
(Depo-medrol™, Pfizer, Belgium), was administered
twice daily for twelve days, together with 400 mg intra-
venous tocilizumab (Actemra™, Roche, Switzerland).

On Day 3, she also received 400 mg lopinavir with
100 mg ritonavir (Lopinavir / Ritonavir™, Mylan, In-
dia) orally twice daily for five days. _These were given
in addition to the continuation of hydroxychloroquine,
oseltamivir, and azithromycin.

Table 1. Laboratory parameters of the patient throughout hospitalization

D16 -
D14-VvV ECMO Dis-
HEUETET8E b12 ECMO decan- charge
nulation
Laboratory Test
WBC 4-103 u/L 7.8 11.2 14.9 333 32.2 26 33 10
Absolute
Lymphocytes 1-33u/L 0.7 0.4 0.7
CRP 0-5 mg/L 193 428 23 20 11 8 5 4
Procalcitonin <0.5 ng/mL 1.38 7.14 6.27 2.89 0.94 0.25
Pro-BNP <125 pg/mL 430 34.198 4.403 1.132
Troponin T 3-10 ng/L 9 146 112 1.076 1.401 75
Myoglobin 25-58 ng/mL 331
Ferritin 18-340 ug/L 628 928  4.689 1,633 1.959 1339 576 457 303
LDH 135-214 U/L 548 835 1.239 980 948 1,011 >1000 1249
AST/ALT <33 U/L 23/12  35/15 49/27 251/114 118/95 82/97 70/74 131/90 137/138 23/32
Triglycerides < 1.7 mmol/L 1.4 2.7 3.1 1.8 11 14 2 1.8
Blood Gases
FiO, (%) 50% 50% 45% 50% 30% 40%
Pa0O, (mmHg) 79 77 56 61 90 123
PH 7.35t0 7.45 7.37 7.56 7.47 7.36 7.43 7.42
Lactate 0.5-2.2 mmol/L 1.4 2.6 3.4 5.6 1.6 0.8

VA -Venous Arterial; ECMO - Extracorporeal membrane oxygenation; VV - Venous Venous
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Later, on Day 3 of hospitalization, the patient was
moved to the prone position to improve her oxygena-
tion. Initial transthoracic echocardiography, on Day 5,
demonstrated preservation of left ventricular ejection
fraction of 58% with no regional wall motion abnor-
malities. The patient was maintained on minute-venti-
lation with a PEEP of 10 and FiO, of 40%, to keep her
blood oxygen saturation within the acceptable range.

The patient clinical condition gradually improved
with decreasing ventilator support. Blood analyses
showed a reduction in inflammatory markers with a
drop in C-reactive protein from 428 to 23 mg/L until
Day 7. On Day 7 she had a fever spike, her temperature
recorded as 38.9 °C, and she became hypotensive re-
quiring initiation of vasopressors, norepinephrine (Ve-
raline™, Verve, India) 0.1 mcg/kg/min as a continuous
intravenous infusion. Peak high sensitivity Troponin T
levels of 1,401 ng/L and Pro- BNP at 34,198 pg/mL were
recorded, indicative of myocardial injury (Figure 2).

A follow-up transthoracic echocardiogram on Day
8 showed a significant reduction in the left ventricu-
lar ejection fraction to 25% with diffusely hypokinetic
walls and a reduction in right ventricular function. The
patient’s inflammatory markers were significantly el-
evated (Table 1).

Given the presence of severe biventricular dysfunc-
tion on transthoracic echocardiogram, low cardiac
output at 2.5 L/min measured by pulse contour cardiac
output PiCCO (Pulsion Medical Systems, Munich, Ger-
many), elevated central venous pressure of 24 mmHg,
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and low central venous saturation of 50% measured
from the right internal jugular central line, a diagnosis
of cardiogenic shock secondary to severe myocarditis
was made. Severe myocarditis was thought to be sec-
ondary to the cytokine storm syndrome. Therefore, it
was decided to administer a second dose of tocilizum-
ab in addition to intravenous immunoglobulin and an
additional course of pulse steroid therapy.

Organ hypoperfusion and shock physiology were
refractory to the pharmacological therapy, Norepi-
nephrine, Dobutamine, and Vasopressin, which were
first prescribed on Days 7, 8 and 9 respectively. On
Day 9, the patient was started on veno-arterial extra-
corporeal membrane oxygenation (VA-ECMO) and
continuous venous-venous haemodiafiltration using
CytoSorb (LINC Medical Systems Ltd., Leicester, UK.)
therapy, with the aim to reduce the levels of cytokines
in the blood.

On Day 10, a sub-segmental pulmonary embolism
was confirmed by computed tomography, (Figure 3)
and treated with a continuous intravenous infusion of
heparin at 1040 unit/ per hour (16 unit/kg/hr).

On Day 14, the patient’s arterial ECMO access was
de-cannulated, and she was converted to venous-ve-
nous ECMO to provide respiratory support only.

A follow-up transthoracic echocardiogram showed
a left ventricular ejection fraction of 26% with an im-
provement of cardiac output. The patients blood lac-
tate levels normalized, and she was weaned of inotropic
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Fig. 2. ECG taken on Day 8 showed T wave inversion in the lateral leads.
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Fig. 3 CT chest revealing a pulmonary embolism

support. She was de-cannulated from VV ECMO on
Day 16 and was successfully extubated on Day 23.

The patient’s condition improved gradually, oft oxy-
gen, and a repeat transthoracic echocardiogram at 60
days showed improved cardiac function with a left ven-
tricular ejection fraction of 50%.

At the time of reporting this case, she was actively
undergoing rehabilitation for critical illness-induced
myopathy.

B DISCUSSION

A case of COVID-19 infection resulting in severe
ARDS followed by myocarditis with ensuing cardio-
genic shock managed with VA ECMO support is re-
ported. At the time of writing this case, a survey of
the literature indicated that this is the first COVID-19
myocarditis reported from the Middle East and 12t re-
ported patient worldwide (Table 2). The first reported
patient with COVID-19 myocarditis was from China
[2]. Since then, ten more cases [3-11,15,16] were re-
ported worldwide. The age range of the patients was
two to sixty-nine years. The patient's symptoms varied
from being asymptomatic to presenting with typical
angina symptoms and shock. The reported ECGs, at
presentation, were also variable with changes consist-
ent of T-elevation myocardial infarction. Few of the pa-
tients had undergone a coronary evaluation to exclude
obstructive coronary artery disease. The diagnosis of
myocarditis in most of the cases was based on clini-
cal grounds. Cardiovascular magnetic resonance im-
aging (CMR) was used in some cases to confirm the
diagnosis, and three patients underwent myocardial

biopsies [6,11,15,16]. Sala et al. (2020) [6] reported
a forty-three year old Italian woman who presented
with a three-day history of oppressive chest pain and
dyspnoea; her past medical history was unremarkable.
An electrocardiogram (ECG) showed an ST-segment
elevation in leads V1-2 and a VR with reciprocal ST
depression. There was a reduction in myocardial func-
tion as seen on the transthoracic echocardiogram with
an elevation of myocardial enzymes. Cardiovascular
magnetic resonance imaging showed features consist-
ent with Takotsubo cardiomyopathy and a myocardial
biopsy demonstrated diffuse T-lymphocytic inflamma-
tory infiltrates with interstitial oedema and limited foci
of necrosis. There was an absence of the SARS-CoV-2
genome within the myocardium. Ruihai Zhou (2020)
[12] argued that the patient might have had Takotsubo
cardiomyopathy rather than myocarditis because of the
lack of evidence of myocardial viral genome and the
shared CMR features with Takotsubo cardiomyopathy.

More recently, Kesci et al. (2020) reported COV-
ID-19 RT-PCR positivity in the cardiac tissue of a two-
year old Turkish boy with COVID-19 myocarditis; the
patient also required ECMO mechanical support for
management [11].

The localization of viral particles in cardiac tissue of
a patient with COVID-19 cardiogenic shock was sub-
sequently reported by Tavazzi et al. (2020), who stated
that they were mainly present in cytopathic and struc-
turally damaged interstitial cells [15].

In our case, the presence of global hypokinesia with
the absence of typical echocardiographic characteris-
tics, ECG features of Takotsubo cardiomyopathy, the
sudden onset of cardiogenic shock and the significant
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rise in cardiac markers, supported the diagnosis of
acute myocarditis.

The exact mechanism of cardiac involvement in
COVID-19 remains under investigation [17]. One po-
tential mechanism is direct myocardial involvement
mediated by angiotensin-converting enzyme ACE2.
Other suggested mechanisms of COVID-19-related
cardiac involvement include a cytokine storm, medi-
ated by an imbalanced response among subtypes of T
helper cells, and hypoxia-induced excessive intracellu-
lar calcium leading to cardiac myocyte apoptosis [13].
Our patient suffered from an acute pulmonary embo-
lism, in the absence of obvious secondary cause, which
we think is linked to the hypercoagulable state related
to COVID-19.

At the time of writing this case, the only therapy
that had shown improved survival in severe intubated
COVID-19 patients was systemic steroids [14]. The
role of intervention with mechanical circulatory sup-
port in COVID-19 cases is also unclear.

In the present case, the medical team deemed that
the patient would not survive without mechanical cir-
culatory support due to her continuing deteriorate,
despite escalating doses of inotropes and vasopressors.
Given that both lung and cardiac function were dete-
riorating, VA ECMO was the preferred choice of me-
chanical circulatory support.

The use of ECMO has been reported in four COV-
ID-19 patients [2, 10, 11, 15], two of them died from
secondary infections [2, 15], and the other two patients
recovered [10, 11]. Although the clinical outcome of
patients with COVID-19 myocarditis is unknown, it
should be noted that only two out of eleven reported
patients died due to secondary infections.

B CONCLUSION

Myocarditis is a rare complication of COVID-19 infec-
tion that may result in cardiogenic shock and death. In
severe cases, initiation of mechanical circulatory sup-
port might be vital as a bridge to complete recovery.
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