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Acute heart failure in the course of fulminant myocarditis
requiring mechanical circulatory support in a healthy young
patient after coronavirus disease 2019
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The novel coronavirus (SARS-CoV-2) respon-
sible for coronavirus disease 2019 (COVID-19)
not only affects the respiratory system but may
have significant cardiovascular effects as well,
causing arrhythmias, heart failure, myocarditis,
and coagulation abnormalities [1].

A 20-year-old male with no prior cardiac
medical history was admitted to our hospital
with fever and dyspnea. Six weeks before ad-
mission he suffered from diarrhea shortly after
his 10-year-old brother presented similar symp-
toms. Echocardiography performed 5 months
earlier was unremarkable.

After admission, the patient deteriorated
due to acute heart failure. Both NT-proBNP
(26000 pg/ml [n <125 pg/ml]) and troponin T
(850 ng/I [n <14 ng/1]) levels were significantly
elevated on admission. Echocardiography
revealed a severely lowered left ventricular ejec-
tion fraction (LVEF) of 15%.The patient required
norepinephrine and dobutamine in increasing
doses. Real-time PCR of his nasopharyngeal
swab for the presence of SARS-CoV-2 RNA
returned negative.

A blood test showed elevated inflamma-
tory markers. Multiple tests were performed
in search for the origin of the infection — how-
ever, both bacterial and viral causes were
excluded.

Shortly after, an intra-aortic balloon pump
(IABP) was implanted with mild improvement.
The following day, due to complete cardiovas-
cular insufficiency, veno-arterial extracorporeal
membrane oxygenation (ECMO) was implant-
ed. The patient improved quickly with this

treatment and on the fourth day from ECMO
implantation his LVEF increased to 48% and
myocardium thickness increased to 20-21 mm,
suggesting edema (Figure 1). Both ECMO and
IABP were explanted after 6 days of therapy.

Magnetic resonance imaging revealed
a small left ventricular cavity without regional
wall motion abnormalities and a dynamic LVEF
of 69% (Figure 1). On T2-weighted imaging,
the myocardial signal was globally increased.
Delayed late gadolinium imaging showed
diffuse fibrosis in the anteroseptal and inferior
walls. These findings were in keeping with acute
myocarditis.

The diagnosis of fulminant myocarditis due
to COVID-19 infection was confirmed (serolog-
ical tests were positive for IgG and negative
for IgM 8 weeks after first gastrointestinal tract
symptoms).

Involvement of the cardiovascular sys-
tem may occur in patients suffering from
COVID-19 despite the absence of upper respira-
tory tract infection (URTI) symptoms. Several
possible mechanisms of myocardial injury dur-
ing COVID-19 infection have been discussed [2].
Surprisingly, myocarditis and other cardiovas-
cular symptoms appear in COVID-19 patients
after a prolonged period (up to 10-15 days)
counting from the initial onset of URTI symp-
toms [3]. At this point, no viral particles may be
detected. Myocarditis may be due to both plain
viral invasion and an exaggerated secondary
immune response. We hypothesize that the
latter may be the pathomechanism of our pa-
tient’s fulminant myocarditis.
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Figure 1. A-D. Post COVID-19 myocarditis on cardiac magnetic resonance — two-chamber images: A. cine; B. T1-mapping; C. T2-mapping;
D. late gadolinium imaging. Images B-D show increased mid-wall signal in the basal inferior segment and increased subepicardial signal in
the basal anterior segment. E-F. Wall thickness dimensions in the parasternal LAX view by TTE. E. Thickened LV wall (during hospitalization).
F. Normal LV thickness (at discharge). The time difference between those two images is 13 days

SARS-CoV-2 induced fulminant myocarditis is an

uncommon clinical presentation, with a mortality rate of
approximately 40%-70% [4]. Nonetheless, the application
of circulatory support systems, including IABP, Impella
implantation, or ECMO might be beneficial for these pa-
tients. The hemodynamic rule of unloading the inflamed
myocardium, which reduces wall stress and decreases
myocardial oxygen requirements, supports myocardial
recovery and is a viable treatment option in patients with
fulminant myocarditis [5].
Our case report provides a unique insight into the traits of
acute heart failure caused by fulminant myocarditis after
a SARS-CoV-2 infection highlighting the value of mechan-
ical circulatory support in these patients.
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