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Rare disease

Fulminant myocarditis is a rare but severe and life-threatening cardiovascular complication of severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) infection. Its sudden onset can result in severe heart failure,
even in previously healthy adults. This report describes the case of a 35-year-old woman who presented with
life-threatening fulminant myocarditis after coronavirus disease 2019 (COVID-19).

A 35-year-old previously healthy woman presented to the emergency department on the fourth day of acute
constitutional symptoms with progressive dyspnea, severe chest pain, and cardiogenic shock. She had previ-
ously received a 2-dose primary series of the Sinovac COVID-19 vaccine. Initial evaluation showed pronounced
elevation of cardiac biomarkers along with electrocardiographic abnormalities. Coronary angiography prompt-
ly excluded acute coronary occlusion. Following transient hemodynamic improvement with inotropic support,
the patient developed rapid electrical deterioration 17 hours after admission, which manifested as polymor-
phic ventricular tachycardia characterized by a sine-wave-like QRS pattern that progressed to refractory ven-
tricular fibrillation, cardiac arrest, and death. Echocardiographic findings, along with the hyperacute clinical
course, were consistent with a diagnosis of probable fulminant COVID-19-associated myocarditis.

Fulminant myocarditis remains a rare but potentially fatal complication of SARS-CoV-2 infection, capable of
causing rapid hemodynamic collapse and malignant electrical instability even in previously healthy individu-
als. Early recognition, supported by cardiac biomarkers and echocardiographic assessment, is essential to fa-
cilitate the timely initiation of aggressive supportive care and may improve clinical decision-making in acute
settings.

COVID-19  Myocarditis ¢ Arrhythmias, Cardiac ¢ Ventricular Dysfunction, Left ¢ Case Reports
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Introduction
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Case Report

Since the emergence of coronavirus disease 2019 (COVID-19),
numerous cardiac complications have been reported, in-
cluding cardiomyopathies, arrhythmias, acute coronary syn-
dromes, and heart failure [1]. Among these, fulminant myo-
carditis is the rarest and most severe form, characterized by
rapid onset, extensive myocardial inflammation, and a high
risk of cardiogenic shock, malignant arrhythmias, and multi-
organ failure [2]. Fulminant myocarditis is estimated to com-
prise approximately 10% to 30% of acute myocarditis cases
and typically presents with abrupt hemodynamic deteriora-
tion [3]. The pathophysiology is thought to be multifactori-
al, involving a hyperinflammatory response, direct myocar-
dial injury mediated through angiotensin-converting enzyme
2 receptor interaction, and immune-mediated damage [4].
Although COVID-19-associated fulminant myocarditis has been
increasingly reported, additional clinical descriptions remain
important to improve understanding and optimize manage-
ment strategies. Epidemiological data suggest that myocar-
ditis secondary to COVID-19 occurs in approximately 0.2% to
0.7% of hospitalized patients [5]. Diagnosis requires integra-
tion of the clinical presentation, cardiac biomarker findings,
and echocardiographic assessment. Management is primarily
based on intensive supportive care, early initiation of inotro-
pic therapy when indicated, and close monitoring in a critical
care setting, with escalation to advanced circulatory support
when necessary. Recent reviews emphasize that severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)-associated
fulminant myocarditis often follows a particularly hyperacute
clinical course, requiring prompt multidisciplinary interven-
tion [6]. Here, we report the case of a 35-year-old woman with
a fatal course of COVID-19-associated fulminant myocarditis,
highlighting its aggressive nature, diagnostic challenges, and
the critical need for early recognition and intervention to in-
form the management of future cases.

A 35-year-old woman developed fever, tachycardia, and gen-
eral malaise. On the second day after symptom onset, she un-
derwent polymerase chain reaction testing at an outpatient
clinic, which confirmed SARS-CoV-2 infection. Viral variant se-
quencing was unavailable; however, based on the timeline, the
Omicron variant was the dominant circulating strain. Her con-
dition deteriorated rapidly; on the fourth day after symptom
onset, she presented to the emergency department with sud-
den onset of severe chest pain and rapid hemodynamic col-
lapse. She had previously received a 2-dose primary series of
the Sinovac COVID-19 vaccine and reported no history of car-
diovascular disease or other clinically significant comorbidi-
ties. Targeted testing to exclude common respiratory viral in-
fections, including influenza and respiratory syncytial virus,
yielded negative results. SARS-CoV-2 infection was considered
the most likely cause of the patient’s clinical presentation. On
admission, vital signs were notable for hypotension (blood pres-
sure 70/40 mm Hg), tachycardia (heart rate 129 bpm), respira-
tory rate of 24 breaths/min, SpO, of 91%, and fever (38.5 °C).
After initiation of inotropic support, her blood pressure im-
proved to 130/70 mm Hg.

Laboratory evaluation revealed a near-normal pH with reduced
pCO, (pH 7.37, pCO, 30.9 mm Hg, pO, 35.4 mm Hg), elevated
glucose (11.0 mmol/L), and normal electrolyte levels (K* 4.02
mmol/L, Na* 138.6 mmol/L). Cardiac biomarkers were sub-
stantially elevated (troponin | >15.0 ng/mL, N-terminal pro-
B-type natriuretic peptide 5256 pg/mL), along with elevated
liver enzyme levels (aspartate aminotransferase 324.7 IU/L, al-
anine aminotransferase 225.9 1U/L) and inflammatory mark-
ers (C-reactive protein 18.9 mg/L, procalcitonin 0.17 ng/mL).
Coagulation studies indicated hypocoagulation (prothrombin
time 30.3 s, prothrombin index 43.9%, international normal-
ized ratio 2.96, activated partial thromboplastin time 48.3 s,
fibrinogen 182.2 mg/dL).
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Figure 1. Electrocardiogram obtained at presentation demonstrating bidirectional ventricular tachycardia. The rhythm is characterized
by a ventricular rate of approximately 125 to 130 bpm, widened QRS complexes (140-160 ms), and beat-to-beat alternation
of the QRS axis, consistent with bidirectional ventricular tachycardia.
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Figure 2. Anteroposterior chest radiograph. The image
demonstrates well-aerated lungs without clinically
significant loss of aeration. Structural findings
include mild right basilar fibrotic changes, localized
peribronchial thickening, and minimal pleural reaction.
The hila appear prominent without focal abnormality,
and the pulmonary vasculature is mildly prominent.
The costophrenic angles and mediastinal contours are
within normal limits.

Electrocardiography demonstrated bidirectional ventricular
tachycardia (Figure 1). Transthoracic echocardiography revealed
severely reduced systolic function (ejection fraction 30%-35%)
with diffuse left ventricular hypokinesia, a left ventricular end-
diastolic volume of 83 mL, and normal left atrial size. Chest
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radiography showed well-aerated lungs with mild right basilar
fibrotic changes, peribronchial thickening, and minimal pleu-
ral reaction (Figure 2). Abdominal ultrasonography and com-
puted tomography demonstrated gallbladder wall thickening,
biliary sludge, perivascular infiltration, and a small amount of
free fluid. The pancreas was structurally normal, with mild peri-
pancreatic inflammatory changes. Pulmonary embolism was
excluded by computed tomography angiography, and acute
surgical pathology was ruled out after surgical consultation.
Urgent coronary angiography revealed no evidence of athero-
sclerotic lesions (Figure 3A, 3B).

Given the clinical presentation combined with electrocardio-
graphic and echocardiographic findings, fulminant myocarditis
was suspected. According to the European Society of Cardiology
criteria [7], a diagnosis of probable fulminant myocarditis was
established based on the clinical presentation, substantially
elevated cardiac biomarkers, severe global left ventricular sys-
tolic dysfunction, and exclusion of obstructive coronary artery
disease by coronary angiography. Cardiac magnetic resonance
imaging and endomyocardial biopsy could not be performed
due to the patient’s hemodynamic instability.

The patient was admitted to the intensive care unit, where she
received phenylephrine and norepinephrine, oxygen therapy,
intravenous fluids, correction of metabolic acidosis and elec-
trolyte abnormalities, nonsteroidal anti-inflammatory drugs,
antiarrhythmic therapy (amiodarone and lidocaine), and an-
ticoagulation (later discontinued due to progressive coagu-
lopathy). Supportive care was provided in accordance with
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Figure 3. (A) Left coronary angiogram demonstrating a normal left main coronary artery bifurcating into the left anterior descending
and left circumflex arteries, without evidence of atherosclerotic disease. (B) Right coronary angiogram showing a normally
originating right coronary artery with smooth vessel walls and no evidence of atherosclerotic disease.
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Figure 4. Electrocardiogram rhythm strip demonstrating polymorphic ventricular tachycardia. The single-lead rhythm strip documents
the onset of polymorphic ventricular tachycardia with a ventricular rate of approximately 150 bpm, characterized by
substantially widened (> 240 ms) and deformed QRS complexes approaching a sine-wave pattern, accompanied by
severe repolarization abnormalities secondary to global myocardial electrical instability. This rhythm carries a high risk of
degeneration into ventricular fibrillation, which subsequently developed.

institutional protocols. Specific antiviral and anti-inflamma-
tory therapies, including remdesivir and corticosteroids, were
not administered because the patient’s rapid and profound
hemodynamic collapse on admission precluded a therapeu-
tic window in which these agents could achieve clinical bene-
fit. Nonsteroidal anti-inflammatory drugs were primarily used
for symptomatic relief of acute chest pain and systemic dis-
tress. However, their role in the management of fulminant vi-
ral myocarditis remains a focus of clinical debate.

Seventeen hours after admission, the patient experienced
rapid electrical deterioration, presenting with polymorphic
ventricular tachycardia characterized by a wide, sine-wave-
like QRS morphology that quickly degenerated into refrac-
tory ventricular fibrillation (Figure 4). Despite repeated elec-
trical defibrillation (200-360 J; 6 attempts), cardiopulmonary
resuscitation according to protocol, rapid orotracheal intuba-
tion, intravenous atropine and epinephrine, continued fluid re-
suscitation, and correction of metabolic acidosis, the rhythm
progressed to asystole; effective cardiac contractility could
not be restored. Resuscitation efforts were terminated, and
death was pronounced.

Discussion

This case illustrates the rapid progression of COVID-19-
associated fulminant myocarditis in a previously healthy
young woman. After the onset of nonspecific symptoms, the
patient developed severe left ventricular dysfunction, cardio-
genic shock, and malignant ventricular arrhythmias within a
few days, ultimately resulting in a fatal outcome.

Fulminant myocarditis is an uncommon complication of
SARS-CoV-2 infection, with reported incidence rates ranging
from 0.2% to 0.7% among hospitalized patients. Although most
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cases of myocarditis are mild, fulminant myocarditis represents
a particularly severe presentation associated with substantial
morbidity and mortality. Previous studies have shown that
myocardial involvement can occur even in individuals with-
out known cardiovascular disease [8].

In the present case, SARS-CoV-2 infection was confirmed 2
days before hospital admission. During this period, there was
no evidence of cardiac involvement. At presentation, however,
the patient demonstrated substantially elevated cardiac bio-
markers, severe left ventricular systolic dysfunction, cardio-
genic shock, and ventricular arrhythmias, indicating extensive
myocardial injury. The short interval between COVID-19 diag-
nosis and cardiovascular collapse highlights the potential for
rapid clinical deterioration in affected patients.

Similar cases have been described in the literature. Dao et al
reported a patient who developed fulminant myocarditis after
COVID-19 onset but survived after receiving mechanical cir-
culatory support [9]. In contrast, Mirza et al described a fatal
case associated with concurrent SARS-CoV-2 and influenza B
infection [10]. Unlike the case reported by Mirza et al, tests
for influenza and respiratory syncytial virus showed negative
results in our patient, making SARS-CoV-2 infection the most
likely cause of the observed myocardial involvement.

Extracorporeal membrane oxygenation (ECMO) has become an
important therapeutic option for patients with fulminant myo-
carditis complicated by refractory cardiogenic shock, providing
temporary circulatory support while myocardial recovery oc-
curs. Previous studies have demonstrated improved survival
when ECMO is initiated early in appropriately selected patients
[11]. In the present case, ECMO could not be implemented be-
cause of the patient’s rapidly progressive hemodynamic dete-
rioration and the lack of immediate access to advanced me-
chanical circulatory support. This clinical course underscores
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the importance of early recognition of fulminant myocarditis
and timely consideration of ECMO prior to onset of irrevers-
ible circulatory collapse. The establishment of referral path-
ways and standby ECMO protocols may facilitate earlier inter-
vention in similar cases and potentially improve outcomes [12].

According to current European Society of Cardiology guide-
lines on the management of myocarditis, cardiac magnetic
resonance imaging is recommended as the noninvasive gold
standard for diagnosing suspected myocarditis; however, its
use may be limited in patients with hemodynamic instability
or cardiogenic shock [7].

Although endomyocardial biopsy remains the reference stan-
dard for the definitive diagnosis of myocarditis [13], it was not
performed in this case due to the patient’s profound hemody-
namic instability and rapidly progressive shock. Consequently,
the diagnosis was based on the clinical presentation, substan-
tially elevated cardiac biomarkers, electrocardiographic abnor-
malities, severe left ventricular systolic dysfunction on echocar-
diography, and exclusion of obstructive coronary artery disease
and other alternative diagnoses. Under these circumstances,
immediate stabilization and supportive treatment took prece-
dence over invasive diagnostic procedures.

Conclusions

This case demonstrates a fatal course of COVID-19-associated
fulminant myocarditis in a previously healthy young woman.
Rapidly progressive cardiogenic shock and severe myocardial
injury warranted intensive supportive care. Early consideration
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of mechanical circulatory support, including ECMO, may be
lifesaving in selected patients with rapidly progressive fulmi-
nant myocarditis. Although endomyocardial biopsy remains
the diagnostic gold standard, its use may be limited in criti-
cally ill patients, in whom immediate hemodynamic stabiliza-
tion is the highest priority.
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