
(2022) 729e731
CJC Open 4
Case Report

Acute Myocarditis Induced by Hepatitis E: An Uncommon
Association
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ABSTRACT
Acute myocarditis is often caused by viral infections. Hepatitis E
infection inflicts over 20 million people worldwide each year. Common
extra-hepatic manifestations of hepatitis E infection include neuro-
logic, hematologic, and renal sequelae.1 Acute myocarditis, defined by
the presence of myocardial inflammatory infiltrates associated with
nonischemic myocytic necrosis, is uncommon. Published reports of
such cases are limited, and here we present the case of a 45-year-old
man with acute myocarditis from hepatitis E infection. This case is the
first described in Europe of acute myocarditis associated with hepatitis
E infection.
Received for publication November 18, 2021. Accepted April 25, 2022.

Ethics Statement: The patient provided informed consent for publication
of this case.

Corresponding author: H�eloïse Emeriaud, Cardiology Department,
Hôpital Arnaud de Villeneuve, CHU de Montpellier, 191 avenue du Doyen
Gaston Giraud, Montpellier, France.

E-mail: emeriaudheloise@yahoo.fr
See page 731 for disclosure information.

https://doi.org/10.1016/j.cjco.2022.04.008
2589-790X/� 2022 The Authors. Published by Elsevier Inc. on behalf of the Cana
license (http://creativecommons.org/licenses/by/4.0/).
R�ESUM�E
La myocardite aiguë est souvent d’origine virale. Chaque ann�ee, plus
de 20 millions de personnes dans le monde contractent l’h�epatite E.
Les manifestations extrah�epatiques courantes de l’h�epatite E com-
prennent des atteintes neurologiques, h�ematologiques et r�enales. La
myocardite aiguë, d�efinie par la pr�esence d’infiltrats inflammatoires
myocardiques associ�es à une n�ecrose myocytaire non isch�emique, est
rare. Peu de cas ont �et�e rapport�es dans la litt�erature m�edicale. Nous
abordons ici le cas d’un homme de 45 ans pr�esentant une myocardite
aiguë li�ee à une infection par le virus de l’h�epatite E. Il s’agit du pre-
mier cas de ce genre d�ecrit en Europe.
Viral myocarditis is a major cause of morbidity and mortality
worldwide. The known profile of viruses involved has changed
over the years. Although hepatitis B and C are well-known
causes of myocarditis, hepatitis E as a cause of myocarditis
rarely has been reported. Here, we describe a case of acute
myocarditis secondary to hepatitis E infection.
Case
A previously healthy 45-year-old man presented to the

emergency room with a 2-day history of acute retrosternal
chest pain associated with a burning sensation. He denied
taking any prescription or illicit drugs. His only cardiovas-
cular risk factor was a 23-pack-year history of active
smoking. On review of systems, he reported no dyspnea,
palpitations, fever, or abdominal symptoms. He had not
recently travelled or received any blood product transfusion,
but he endorsed regular consumption of cooked meats and
sausages.

Results of his physical exam were within normal limits.
Specifically, his precordial exam was normal, and his
abdomen was soft and non-tender without hep-
atosplenomegaly. A chest radiograph was normal. A trans-
thoracic echocardiogram showed preserved left ventricular
ejection fraction (65%), inferobasal wall hypokinesia, normal
right ventricular function, and no pericardial effusion.
However, the electrocardiogram showed inferolateral ST
depression (Fig. 1) in the setting of elevated levels of cardiac
biomarkers (troponin, 782 ng/L; creatinine phosphokinase,
292 UI/L). Other bloodwork results (namely of liver-
function tests and C-reactive protein level) and the coro-
nary angiogram were normal. This constellation of findings
raised a strong suspicion of myocarditis. Cardiac magnetic
resonance imaging noted anterior and lateral patchy sub-
epicardial contrast enhancement without subendocardial
abnormalities associated with T1 hyperintensity, suggesting
fibrosis development (Fig. 2)

The evolution was favourable, without recurrence of chest
pain. We noticed hepatic cytolysis (aspartate aminotransferase,
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Novel Teaching Points

� Myocarditis is a major cause of morbidity and mortality
worldwide.

� The main causes of myocarditis are viral infections.
� Reports of hepatitis E as a cause of myocarditis are rare.
� We describe here a case of acute myocarditis associated

with hepatitis E infection.
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105, ie, 2 ULN; alanine aminotransferase, 145, ie, 3 ULN;
reference ranges: < 40, and < 41, respectively) without chole-
stasis 8 days after the onset of symptoms. The transthoracic
echocardiogram showed complete recovery on day 10.

A complete etiologic assessment was carried out 2 days
after admission and found seroconversion of hepatitis E
(positive anti hepatitis E virus (HEV) IgM and IgG; negative
HEV RNA). No co-infection with hepatitis B or C virus,
human immunodeficiency virus (HIV), varicella-zoster virus
(VZV), or human herpesvirus 6 (HHV6) was present;
parvovirus B19 serologies were negative. The autoimmune
balance, including anti-neutrophil cytoplasmic autoantibody
(ANCA), antinuclear anitbodies, rheumatoid factor, serum
complement titer, and immunoglobulin assay, was normal.
The patient was discharged on day 11 after admission, when
he was totally asymptomatic. His treatment included colchi-
cine, 1 mg/d, for 3 months with bisoprolol, 1.25 mg/d. He
was discharged on a beta blocker to avoid ventricular hyper-
excitability caused by the inflammation of the myocardium.
Figure 1. Electrocardiogram showing sinus rhythm with inferolateral millime
Discussion
Viral infections caused by cardiotropic viruses are very

common in infectious acute myocarditis (eg, Coxsackie virus,
enterovirus, influenza virus, parvovirus B19, and adenovirus;
Supplemental Fig. S1).

The gold standard for the diagnosis of acute myocarditis is
based on endomyocardial biopsy using the Dallas criteria.
Endomyocardial biopsy is rarely performed in common prac-
tice, except in fulminant cases. Current guidelines recommend
it more specifically in severe forms, including cardiogenic shock
and ventricular systolic dysfunction associated with ventricular
rhythm or conduction disorders, and in patients who do not
improve after a few days despite conventional supportive
therapy. The diagnosis is therefore based on electrocardiogram,
biological assessment, echocardiography, magnetic resonance
imaging, and exclusion of coronary artery disease.2

Cardiac magnetic resonance imaging has become mandatory
for myocarditis management. According to the 2018 Lake Louise
criteria, 2 criteria are indicative of active myocarditis. The criteria
are regional or global myocardial edema highlighted by T2-
weighted sequence hypersignal and myocardial necrosis or
fibrosis, most often multifocal epicardial localization demon-
strated by late enhancement to gadolinium in T1 weighted
sequence. These criteria are based on at least one T1-based cri-
terion (increased myocardial T1 relaxation times, extracellular
volume fraction, or late gadolinium enhancement) plus at least
oneT2-based criterion (increasedmyocardial T2 relaxation times,
visible myocardial edema, or an increased T2 signal intensity
ratio).3,4

Acute myocarditis is uncommon in hepatitis E infection.
In emerging countries, strictly human genotype 1 and 2
tric ST depression.



Figure 2. Cardiac magnetic resonance imaging showing (A) a spontaneous hypersignal T2 in the anterior and lateral territory in favour of edema, (B)
anterolateral subepicardial enhancement on late gadolinium enhancement imaging, and (C) T1 mapping image in the same territory suggesting
cardiomyocytic necrosis.
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viruses are transmitted via the feco-oral route (ingestion of
contaminated water). In developed countries, HEV is trans-
mitted by food (mainly undercooked pork). HEV is actually
the leading cause of fulminant hepatitis worldwide. Biological
diagnosis is based on the detection of IgM antibodies against
HEV. The diagnosis may also be reached by the presence of
IgG HEV antibodies or positive results of a polymerase chain
reaction test in blood and stool samples.5

In the cases reported in India, patients were younger (be-
tween 22 and 26 years old), with an initial clinical presentation
of jaundice and decreased urine output. In comparison to our
current case, the heart damage appears to be more severe, with
global hypokinesia and severe dysfunction of the left ventricle
seen on the echocardiograms. Cardiac magnetic resonance
imaging was performed on 1 patient only. Among these 4 cases
that occurred and were described in India, 1 patient died.6,7

The case of acute hepatitis E infection concomitant with the
development of acute myocarditis presented here suggests that
they have an etiologic link. However, other cardiotropic viruses,
such as coxsackievirus and enteroviruses, have not been tested,
which can be considered an important limitation, especially
given that these pathogens are also transmitted by the fecal-oral
route. Although endomyocardial biopsy was not performed
(following our local consensus), we provide strong clues for its
implication here. This clinical case shows that HEV infection
can be complicated by acute myocarditis.
Conclusion
The simultaneous occurrence of acute myocarditis with

acute hepatitis E suggests an etiologic link between these 2
diseases. This association shows that benign and asymptom-
atic hepatitis E can be complicated by myocarditis. To our
knowledge, fewer than 10 cases of this rare association have
been reported. We thus believe that hepatitis E should be kept
in mind as a possible viral etiology of acute myocarditis.
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