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Initially recognized as a respiratory system disease, COVID-19 has been found to be more of a
systemic illness with multiorgan involvement. Recently, there are increasing reports of per-
sistent and prolonged effects after acute COVID-19 infection, mainly on the cardiovascular
system. Here, we report the case of a young man with myopericarditis and multiple systemic
arteriovenous thrombosis developing several weeks after flu-like symptoms, with antigens
indicating a past COVID-19 infection. This case highlights the multisystemic involvement of
SARS-CoV-2, raising the possibility of concomitant myopericarditis and multiple systemic
thrombosis after a COVID-19 non-severe infection. To our knowledge, there are no previous
reports of such a case.

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Since March 2020, we have been facing a pandemic due to
the COVID-19 viral infection caused by severe acute respi-
ratory syndrome coronavirus 2 (SARS-Cov-2), whose initial
cases emerged in the city of Wuhan, China [1]. Cardiovascular
manifestations beyond respiratory failure have been well de-
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scribed mainly in severe cases [2]. Complications include my-
ocardial infarction, macro and microvascular thrombosis, ar-
rhythmias, heart failure, cardiomyopathy, pericarditis and my-
ocarditis [3]. Since the beginning of the worldwide outbreak,
many cases have been described during the acute phase of the
disease, but not as long-term complications. The persistence
of symptoms and/or delayed complications beyond 4 weeks
from the onset of an acute process of probable or confirmed
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Fig. 1 - ECG showing an atrial flutter with a heart rate of 220 bpm.

SARS-CoV-2 infection, that cannot be explained by an alter-
native diagnosis, are denoted within the term post COVID-19
syndrome [4].

Case presentation

A 29-year-old male patient with no past medical history, pre-
sented to our department with a chest pain worsening by deep
breathing and movement, hemoptysis and intermittent pal-
pitations that persisted for more than 3 hours. He reported
a headache, fatigue and fever that resolved spontaneously
approximately 1 month prior to admission. He was a never-
smoker, denied alcohol or drug abuse, and worked as a truck
driver. He was fully vaccinated for COVID-19 (second dose re-
ceived 5 months earlier).

On initial assessment, the vital signs were within normal
limits except for heart rate fluctuating between 160 and 220
bpm. Heart sounds were normal without any audible mur-
murs, rubs or gallops. No signs of arthritis, lymphadenopathy
or rash were observed and the remainder of the examination
was normal.

Electrocardiogram showed an atrial flutter (heart rate of
220 bpm) with no ST segment changes (Fig. 1).

A subsequent transthoracic echocardiogram revealed a
significant biventricular enlargement with diffuse hypokine-
sis and markedly depressed left ventricular ejection fraction
(LVEF = 23%). A small pericardial effusion was noted, as well
as intracardiac thrombi within the left and right ventricles.
No significant valvular stenosis or regurgitation was observed
(Fig. 2).

Laboratory studies showed a raised high sensitivity tro-
ponin at >13 000 ng/L (normal <4 ng/L), brain natriuretic pep-

tide (BNP) at 1294 pg/mL, inflammatory markers including fer-
ritin at 460 pg/mL, C-reactive protein (CRP) at 127 mg/L, and
procalcitonin (PCT) at 0.92 ng/ml.

In addition, blood samples showed increased aminotrans-
ferase (AST) at 5813 UI/L, alanine aminotransferase (ALT) at
4295 UI/L combined with low TP at 38% and factor V 58%, in-
dicating deranged liver function.

At this stage, the diagnosis of myopericarditis was made.
Cardiac magnetic resonance imaging were not performed at
the time because it would not affect management, but con-
sidered as potential procedure if he continued to worsen.

Computed tomography pulmonary angiography (CTPA) re-
vealed bilateral ground-glass opacities and condensations
with multifocal distribution on both lungs, bilateral pul-
monary embolism into segmental branches of the lower lobes
and multiple thrombosis in the right and left ventricles,
left superior pulmonary vein and right internal jugular vein
(Fig. 3).

In the scenario of multiple systemic thrombosis, further
investigation with computed tomography angiography of the
abdomen and the brain was indicated, revealing right trans-
verse sinus thrombosis (Fig. 4). Doppler ultrasonographic eval-
uation of lower limbs deep-vein showed left popliteal vein
thrombosis.

There was a high index of suspicion towards a COVID-19 in-
fection; however, SARS-CoV-2 presence could not be demon-
strated using PCR on a nasal swab sample. Serological test-
ing was consistent with a past infection with SARS-CoV-2
(IsM was negative but IgG was strongly positive). EBV, CMV,
HIV, hepatitis viral panel, thrombophilia, antinuclear, and an-
tiphospholipid antibodies were also performed in the mean-
time, and were all negative.
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Fig. 2 - Echocardiogram showing (A) Small pericardial effusion with a significant biventricular enlargement (B) Markedly
depressed left ventricular ejection fraction 23% (C) Left ventricular thrombus (D) Right ventricular thrombus.

Given his inflammatory markers, he was started on
Azithromycin 500 mg and Methylprednisolone 30 mg daily
and considered for tocilizumab if there was no improvement.
He was also started on aspirin 75 mg per day, curative dose of
low-molecular-weight-heparin, heart failure therapy (diuret-
ics, angiotensin-converting enzyme inhibitor and aldosterone
receptor antagonists) and antiarrhythmic medication (meto-
prolol and digoxin). The patient showed increasing improve-
ment of clinical symptoms and progressively normal labora-
tory tests. Repeated echocardiography on day 20 showed mild
improvement in cardiac function (LVEF = 35%).

He was discharged after 3 weeks and was continued on
low-dose aspirin, angiotensin-receptor blocker, beta-blocker,
and vitamin K antagonist treatment. Repeat echocardiogram
at 3 months was ordered for the patient, but has not yet been
performed at the time of writing.

Discussion

As the population of patients recovering from COVID-19
grows, our understanding of this disease continues to evolve.
Early reports have shown that cardiovascular complications
are not uncommon, occurring mainly in the acute phase and
in critically ill patients. However, there are some reports that
symptoms may appear or persist after weeks, which is known
as post COVID-19 syndrome [2].

In the acute phase of the disease, the virus enters cells by
endocytosis through angiotensin-converting enzyme 2 (ACE2)

receptors, which are present in the myocardium and endothe-
lial cells, leading to cellular damage and therefore to my-
ocarditis, endotheliitis and endothelial dysfunction [5]. How-
ever, after the acute phase, the mechanism seems to be related
to an inadequate or excessive immune response driven by T
and B cells. This inadequate immune response result in the
production of autoantibodies against cardiac proteins, leading
to a sustained inflammation, effusion and cardiac remodeling
[6]. In addition to a cytokine-mediated activation of platelets
and the coagulation cascade causing coagulopathy and there-
fore thrombosis [7].

Only two cases of myopericarditis related to post COVID-
19 syndrome in young patients has been reported [8,9]. Post-
COVID myocarditis manifest itself in two main clinical forms:
isolated arrhythmias and systolic dysfunction [10]. Our pa-
tient presented both.

The diagnosis is given when there is evidence of pericardi-
tis along with myocardial damage suspected by ECG changes
(ST elevation or ST-T wave changes), elevation of cardiac en-
zymes or suggestive imaging [11-13]. Several imaging modal-
ities can be helpful in the diagnosis, including echocardiogra-
phy which can detect left ventricular dilation, systolic and/or
diastolic dysfunction and regional wall motion abnormalities
[12], and cardiac magnetic resonance (CMR) detecting myocar-
dial edema [14]. CMR, however, is not accepted by a proportion
of patients due to the considerable expense. Finally, the defini-
tive diagnosis is made by myocardial biopsy, but is not a rou-
tine diagnostic method since it lacks sensitivity and specificity
and it is an invasive approach [15].
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Fig. 3 - CTPA showing (A) bilateral ground-glass opacities and condensations, with multifocal distribution on both lungs (B)
Bilateral pulmonary embolism into segmental branches of the lower lobes (C) Left ventricular thrombus (D) Right ventricular
thrombus (E) thrombus in the left superior pulmonary vein (F) thrombus in the right internal jugular vein.

The most likely differential diagnosis of myocarditis is my-
ocardial infarction, in our patient, the pretest probability of
coronary artery disease was very low as the patient is 29 years
old, lacked any significant comorbidities, was a lifelong non-
smoker and denied any family history of premature coronary
artery disease. Furthermore, extensive laboratory testing for
other viruses, thrombophilia and immunologic disorders was
negative, excluding other causes of myopericarditis. Thus, the
treating team considered this presentation as a case of post
COVID-19 syndrome. Causation was not definitively demon-
strated but was considered likely due to the clinical improve-
ment, the lack of early recurrence following treatment and the
extensive workup that was unremarkable except for evidence
of recently recovered COVID-19 infection from serum antibod-
ies testing, results of CT scan and retrospective history.

Treatment approaches for post COVID-19 cardiovascu-
lar manifestations require more investigation. Studies have
shown that corticosteroids are an interesting therapeutic op-
tion and seems to have a range of anti-inflammatory and im-

munosuppressive effects including attenuating the function
of immune cells, particularly T cells, but its role in controlling
COVID-19 immunothrombosis is unclear [16]. Left ventricular
dysfunction and heart failure can be managed according to
standard guidelines [17]. As to thrombosis, CHEST guidelines
recommend anticoagulation therapy for a minimum duration
of 3 months [18].

Conclusion

In the scenario of cardiovascular manifestations in young
people with no medical history, it is important to consider
the hypothesis of a viral etiology including the SARS-CoV-2
infection, especially in the post-viral infection period. Since
there are few cases reported of myopericarditis as a pre-
sentation of post COVID-19 syndrome, the prognosis is still
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Fig. 4 - Brain CTA showing thrombosis of the right
transverse sinus.

unclear. Nevertheless, this patient has been well responding
to treatment with steroids.

Patient consent

The patient gave his informed consent for this case report to
be published.
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