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Abstract

Parainfluenza virus type 3 is an uncommon cause of myocarditis.I"" A previously healthy 13-year-old girl

presented with a 1-week history of fever and cough followed by rapid cardiogenic shock with markedly
elevated cardiac biomarkers and severe left ventricular dysfunction (ejection fraction <10%). Respiratory
RT-PCR detected parainfluenza virus type 3 as the sole pathogen. Despite aggressive inotropic support,
milrinone, levosimendan, and intravenous immunoglobulin, ventricular function did not recover, and she
progressed to end-stage dilated cardiomyopathy and died within 1 month. Early recognition and timely
access to mechanical circulatory support are critical.
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INTRODUCTION

Viral infections are the most identified cause of myocarditis
in children and adolescents, producing a spectrum from
subclinical injury to fulminant myocarditis with rapid
hemodynamic collapse and high short-term mortality.*’]
Parainfluenza viruses are primarily respiratory pathogens;
myocatdial involvement is rare but has been reported.'” The
reported incidence of pediatric myocarditis is low but likely
underestimated,*” and a proportion of clinically apparent
cases progress to dilated cardiomyopathy over time.>!

CASE REPORT

A 13-year-old gitl with no prior medical history presented
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after 1 week of fever and 4-5 days of cough and then
developed progressive dyspnea, generalized weakness,
oliguria, and intermittent chest pain. On admission, she was
tachycardic (130/min), tachypneic (35/min), hypotensive
(90/60 mmHg), and hypoxic (SpO, 90% on room air).
Examination revealed raised jugular venous pressure,
bilateral basal crepitations, pedal edema, hepatomegaly,
and a gallop rhythm with a prominent third heart sound.

Laboratory tests showed systemic inflammation and
marked myocardial injury: C-reactive protein — 20 mg/L,
alanine aminotransferase — 1040 U/L, aspartate
aminotransferase — 644 U/L, Creatinine phosphokinase-
MB (CK-MB) - 38.2 ng/mL, troponin-T — 30.9 ng/L, and
N-terminal pro-B-type natriuretic peptide — >35,000 pg/
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mL. Chest radiograph demonstrated cardiomegaly with
pleural effusion. Electrocardiogram (ECG) showed sinus
tachycardia with low-voltage QRS and diffuse ST-T
changes. Transthoracic echocardiography revealed a dilated
left ventricle (LV) with global hypokinesia and severely
reduced systolic function (ejection fraction [EF] <10%)).

Respiratory Reverse Transcriptase-PCR (RT-PCR)
identified parainfluenza virus type 3 as the only detected
pathogen. An expanded viral panel was negative for
influenza, respiratory syncytial virus, metapneumovirus,
rhinovirus, and adenovirus. Cardiac magnetic resonance
imaging (MRI) excluded anomalous coronary origins but
could not reliably characterize myocardial edema or late
gadolinium enhancement because of clinical instability;
endomyocardial biopsy was not performed due to
hemodynamic instability and limited pediatric biopsy
expertise.

Initial management included high-flow oxygen escalating
to noninvasive ventilation, aggressive inotropic and
vasopressor therapy (dobutamine, noradrenaline, milrinone,
and adrenaline), and levosimendan infusion. Intravenous
immunoglobulin (2 g/kg over 2 days) was administered
for suspected immune-mediated myocardial injury.
Mechanical circulatory support (extracorporeal membrane
oxygenation [ECMO] or ventricular assist devices [VAD])
was not available locally; transfer to a tertiary center
was discussed, but an early transfer was deferred due to
instability.

After 9 days, she transiently stabilized and was discharged
on guideline-directed heart failure therapy (enalapril,
carvedilol, and furosemide) and low-dose aspirin, with
planned referral for advanced heart failure evaluation. One
week later, echocardiography showed persistent severe
LV dysfunction (EF = 10%). She was readmitted with
progressive heart failure, counseled for advanced therapies
including transplantation, but deteriorated and died within
1 month of initial presentation.

DISCUSSION

This case documents a rare but severe temporal association
between parainfluenza type 3 infection and fulminant
myocarditis in an immunocompetent adolescent. The
clinical presentation — respiratory prodrome followed
by cardiogenic shock, markedly elevated cardiac
biomarkers, diffuse ECG changes, and profound global
LV dysfunction — meets criteria for probable acute
myocarditis."! Alternative causes (stress cardiomyopathy,
genetic cardiomyopathy, metabolic disorders, autoimmune

disease, and toxin exposure) were considered. They were
made less likely by the clinical context, biomarker profile,
and absence of pathogenic variants on whole-exome
sequencing,.

Fulminant myocarditis is characterized by rapid
hemodynamic deterioration and high short-term
mortality despite aggressive supportive therapy.
Outcomes correlate strongly with the degree of LV
dysfunction at presentation and the availability and timing
of mechanical circulatory support; an EF below 10% at
presentation, as in this patient, predicts poor prognosis
and often necessitates urgent ECMO or VAD support.
In this case, lack of immediate access to mechanical
circulatory support and the patient’s early instability
limited transfer options and likely contributed to the
adverse outcome.>!

Pathogenesis involves direct viral cytotoxicity and
immune-mediated myocardial injury; persistent immune
activation or viral persistence can drive progressive
remodeling and dilated cardiomyopathy.! Parainfluenza
is not routinely regarded as cardiotropic, but prior case
reports document clinically significant myocatdial injury
and, rarely, fulminant courses requiring transplantation.!
Intravenous immunoglobulin was used for its potential
immunomodulatory effects; however, systematic reviews
and trials show inconsistent benefit for presumed viral
myocarditis, and routine use is not uniformly supported.

Practical implications from this case include maintaining
a high index of suspicion for myocarditis in children
and adolescents with recent respiratory illness who
develop heart failure signs; obtaining early cardiac
biomarkers, ECG, and echocardiography; performing
broad respiratory viral testing because uncommon
pathogens may be temporally associated with severe
myocardial injury; and expediting transfer to centers
with mechanical circulatory support and transplantation
capability when severe LV dysfunction or refractory
cardiogenic shock is present.*! Definitive confirmation
of parainfluenza myocarditis was not possible because
endomyocardial biopsy was not performed, and MRI
tissue characterization could not be completed due to
instability. Detection of parainfluenza in respiratory
samples establishes a temporal association but does not
prove direct myocardial infection.

CONCLUSION

Parainfluenza virus type 3, though primarily a respiratory
pathogen, can be temporally associated with fulminant
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myocarditis and rapid progression to end-stage dilated
cardiomyopathy in adolescents. Early recognition,
aggressive supportive care, and timely access to mechanical
circulatory support and evaluation for transplantation
are essential to improve survival in such fulminant
presentations.
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