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Case Report
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ABSTRACT
A 64-year-old man presented with severe myocarditis 6 weeks after an
initial almost asymptomatic severe acute respiratory syndrome
coronavirus-2 (SARS-CoV2) infection. He was found to have a persis-
tent positive swab. Mechanisms explaining myocardial injury in
patients with COVID-19 remains unclear, but this case suggests that
severe acute myocarditis can develop in the late phase of COVID-19
infection, even after a symptom-free interval.
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R�ESUM�E
Un homme de 64 ans a pr�esent�e une myocardite grave six semaines
après avoir �et�e infect�e par le coronavirus du syndrome respiratoire
aigu s�evère 2 (SRAS-CoV-2), qui n’avait provoqu�e pratiquement aucun
symptôme. Le patient obtenait toujours un r�esultat positif au test de
d�epistage du SRAS-CoV-2. On ne connaît pas bien les m�ecanismes à
l’origine des l�esions myocardiques observ�ees chez des patients
atteints de COVID-19, mais ce cas montre qu’il est possible qu’une
myocardite aiguë grave survienne aux stades avanc�es d’une infection
par le SRAS-CoV-2, même après une p�eriode sans symptômes.
COVID-19 can present with a wide range of clinical
manifestations. Data about primary myocardial involvement
are scarce and have generally been described in the early phase
of infection.1 We report a case of late acute myocarditis in the
setting of persistent severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) infection.
Case
A 64-year-old man, known for isolated pulmonary

sarcoidosis and epilepsy, presented to our hospital with fever
and cough on March 14, 2020. The diagnosis of SARS-CoV-2
infection was made based on a positive nasopharyngeal
swab. He did not require hospitalization, and symptoms
regressed spontaneously within 48 hours. Six weeks later, he
presented again to our hospital with chest pain and dyspnea.On
admission, he had high-grade fever (39.3 �C [102,74 �F])
without hemodynamic compromise. Laboratory tests revealed
elevated high-sensitivity troponin T at 263 ng/L, leukocytosis
(white blood cell [WBC]: 18.7 G/L) and elevated D-Dimers at
1210 ng/mL (Supplemental Table S1). The electrocardiogram
was unremarkable as was the chest x-ray film. A thoracic
computed tomography scan found minimal ground-glass
opacities in the right lung, raising the suspicion of persistent
SARS-CoV-2 infection. This latter was confirmed on repeated
positive nasopharyngeal and oropharyngeal swabs, although at a
lower viral count.

An urgent cardiovascular magnetic resonance (CMR) scan
revealed a reduced left-ventricular (LV) systolic function (LV
ejection fraction [LVEF]: 42%) with mild hypokinesia of the
lateral wall. T2-mapping sequences showed myocardial edema
(segmental T2 ¼ 55-57 ms). Free-breathing motion-corrected
phase-sensitive inversion recovery acquisitions were performed
and demonstrated subepicardial late gadolinium enhancement
(LGE) in the anterior interventricular septum and in the
ll rights reserved.

https://doi.org/10.1016/j.cjca.2020.06.005
https://doi.org/10.1016/j.cjca.2020.06.005
http://www.onlinecjc.ca
mailto:anna-giulia.pavon@chuv.ch
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cjca.2020.06.005&domain=pdf
https://doi.org/10.1016/j.cjca.2020.06.005


Figure 1. CMR examination showing 3D reconstructions of inflammatory lesion distribution (red areas, central panel). On the left, extensive
inflammatory lesions (red areas) are demonstrated at the subepicardial layer (top), fading toward the subendocardial layer (bottom), which is the
typical pattern for myocarditis. To the right of the central panel, the raw images of late gadolinium enhancement (arrows) are shown again,
illustrating the subepicardial distribution. On the right, T2 mapping shows increased values in several segments, indicating the presence of edema
(numbers are T2 values in ms).
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inferior and inferolateral walls (Fig. 1). Based onCMR findings,
the diagnosis of acute myocarditis was established. Shortly after
the CMR examination, the patient’s respiratory condition
worsened, with development of hemodynamic instability, and
he was admitted to the intensive care unit (ICU), where he
required intubation and catecholamine support.

Laboratory analysis showed a severe inflammatory response
with (WBC: 33 G/L, C-reactive protein: 466 mg/L, and pro-
calcitonin 22 ng/mL). Cardiac biomarkers increased markedly,
with a peak value of troponin of 1843 ng/L. Chest x-ray film
revealed new bilateral reticulation and ill-defined opacities,
suggesting interstitial edema. Empirical antimicrobial
treatment with piperacillin/tazobactam was started.

Following admission to the ICU, the patient’s condition
rapidly improved, with successful extubation after 24 hours.
Echocardiography performed 72 hours after the CMR showed
stable LVEF at 47%. Considering this favourable evolution,
endomyocardial biopsies were not performed. Extensive
infectious analysis and autoimmune screening results were
negative, except for the persistent SARS-CoV-2 infection
(Supplemental Table S2). Coronary computed tomography
angiography allowed exclusion of significant epicardial
coronary stenoses. The patient was discharged on day 12, with
almost complete recovery.
Discussion
Herein, we describe a case of persistent SARS-CoV-2

infection presenting with acute severe myocarditis. Indeed,
even if a reinfection cannot be completely excluded, the
decreasing viral count at the time of second presentationdand
the fact that the result of a nasopharyngeal swab done 5 days
after hospitalization was found to be negativedmilitates
strongly in favour of a persistent infection.

The actual mechanisms explaining myocardial injury in
patients with COVID-19 remains to be elucidated. Some case
series have shown that cardiac complications, including heart
failure, arrhythmias, and myocardial infarction are not un-
common,2 but endomyocardial biopsies have been performed
in few cases, showing mainly lymphocytic inflammatory
infiltrates,3 in line with the overwhelming inflammatory
response known to be triggered by the virus.

This report also highlights the role of CMR as the gold
standard imaging modality in case of myocarditis.4 In this
situation, the use of a modified novel free-breathing motion
corrected LGE technique5 during administration of gadobu-
trol offered the possibility to establish the diagnosis of
myocarditis in a severely dyspneic patient unable to hold his
breath and to exclude myocardial infarction.

Finally, this patient developed severe cardiac involvement
after a 6-week asymptomatic phase, highlighting the impor-
tance of clinical surveillance in case of apparently benign
SARS-CoV-2 infection. Indeed, because of the scarce data
available, the delay between infection and presentation of
cardiac symptoms is still uncertain. It also raises the question
of whether repeated tests should be performed during the
convalescence phase.
Conclusion
SARS-CoV-2 infection can be persistent over a 6-week

asymptomatic period and can present with late severe clinical
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manifestations, including acute myocarditis with hemody-
namic instability. Additional data are needed regarding
adequate monitoring during the convalescent period of
COVID-19.
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