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Case Report

Introduction

Neonatal enterovirus myocarditis is a rare and often fatal dis-
ease. In reported cases, those who survived the acute inflamma-
tory phase developed chronic heart failure, aneurysm formation 
within the left ventricle (LV), and mitral regurgitation requiring 
chronic medical therapy.1 Dystrophic calcifications occur in the 
setting of a normal serum calcium and myocardial injury while 
metastatic calcifications occur in viable tissue due to impaired 
calcium-phosphorus metabolism. The mechanism of dystrophic 
calcification is not completely understood.2 The presence of 
dystrophic myocardial calcification in the neonatal period sug-
gests an in utero insult. In most cases the calcifications persist 
despite clinical improvement. Treatment options are limited; 
heart transplantation for necrotic enterovirus myocarditis has 
been reported.3 Successful treatment of neonatal enterovirus 
myocarditis with antiviral medication has not been reported in 
the literature. Pocapavir, an investigational oral antiviral, has 
been used in a case of neonatal enterovirus sepsis, but myocar-
ditis was not a prominent feature in this report.4

Case Report

A 2-week-old female born at 34 weeks following a pregnancy 
complicated by maternal drug use and hepatitis C presented 
with fever, lethargy, coffee ground emesis, petechiae, and 

jaundice. She was found to have hepatitis and coagulopathy 
with thrombocytopenia requiring multiple transfusions. 
Empiric antibiotics and acyclovir were started. The initial 
transthoracic echocardiogram demonstrated a left ventricular 
end-diastolic diameter (LVEDD) of 2.2 cm (z score = +1.19), 
left ventricular ejection fraction (LVEF; bullet method) of 30% 
to 35%, and hypokinesis of the mid posterolateral and basal 
anteroseptal LV segments with increased echogenicity of these 
segments and the anterolateral papillary muscle. A repeat echo-
cardiogram 4 days later demonstrated interval worsening with 
a LVEF of 25% to 30% with akinesis and hyperechogenicity of 
the same LV segments (Figure 1, Movie 1). The movies are 
available online at http://journals.sagepub.com/home/hic. 
Chest radiograph suggested myocardial calcification (Figure 
2A) and noncontrast computed tomography (CT) of the chest 
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Abstract
Dystrophic myocardial calcification occurs in the setting of myocardial injury and normal serum calcium. We present a 
case of a neonate with prominent dystrophic calcification and severe left ventricular systolic dysfunction in the setting of 
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literature regarding enterovirus myocarditis and pocapavir is briefly reviewed.
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confirmed the diagnosis of dystrophic calcification of LV myo-
cardium (Figure 2B-D). Serum calcium levels were normal.

Polymerase chain reaction (PCR) for enterovirus was 
positive from blood, stool, urine, and nasal samples. 
Hepatitis C, cytomegalovirus, and human immunodefi-
ciency serum PCR tests were negative. Myocarditis was 
treated with 2 g/kg of intravenous immunoglobulin and 
steroids. Endomyocardial biopsy was not performed 
because clinical suspicion was sufficiently high that 
enterovirus was the causative agent of myocarditis. One 
week after presentation, oral pocapavir4 was administered 
on a compassionate basis at a dose of 162 mg/day. Eleven 
of 14 days of treatment were completed. This was because 
the patient was made temporarily nil by mouth after a sin-
gle bloody stool on day 2 of treatment. There were no fur-
ther episodes of hematochezia. Stool PCR for enterovirus 
remained positive until 1 month posttreatment; viremia 
persisted for 2 months. The consulting infectious disease 
service did not recommend immunodeficiency testing. The 
liver function normalized after antiviral treatment. Heart 
failure symptoms were initially treated with diuretics and a 
milrinone infusion. Steroids were administered for fre-
quent ventricular ectopy, which resolved prior to discharge. 
She was transitioned to an oral heart failure regimen of 
carvedilol, captopril, spironolactone, furosemide, and 
aspirin then discharged home approximately 3 months 
later. At the time of discharge the serum brain natriuretic 
peptide (BNP) was between 400 and 500 pg/mL and the 
LVEDD was 3.6 cm with an LVEF of 30% to 35%.

Serial echocardiograms have demonstrated a dilated 
cardiomyopathy. Two years after presentation, the LVEDD 
increased to 4.4 cm (z score = +6.5) and the left atrium was 
severely dilated (indexed left atrial volume = 50.2 mL/m2). 

The LVEF was 40% with moderate mitral regurgitation. 
The basal septum, entire posterolateral wall, and papillary 
muscles remained hyperechoic and hypokinetic, and the 
right ventricular systolic function remained normal (Figure 
3, Movie 2). The serum BNP normalized to 141 pg/mL. 
Nearly 3 years after presentation, the calcifications per-
sisted but LV had further remodeled; the LVEDD decreased 
to 4.21 cm (z score = +5) and the LVEF increased to 44%. 
Since her initial illness she has been hospitalized just once 
for 3 days due to respiratory syncytial virus infection. At 
the present time she remains asymptomatic off diuretic 
therapy.

Discussion

Pocapavir, also known as SCH 48973 and V-073, is a 
potent, selective anti-enteroviral agent only available as an 
emergency investigational drug. The drug belongs to a 
picornavirus antiviral mechanistic class called capsid 
inhibitors that block virus uncoating and viral RNA release 
into cells, which in turn prevents virus replication. 
Pocapavir is administered orally and is highly protein-
bound and excreted exclusively in feces.5 Pocapavir was 
originally created to treat poliovirus, but was found to also 
have variable activity against 15 of the most commonly 
isolated enterovirus subtypes.6 Surveillance data from the 
Center for Disease Control indicate these 15 subtypes 
compose 65% to 89% of the recovered enterovirus isolates 
in the United States and include echovirus types 3 to 7, 9, 
11, 24, and 30; Coxsackie group A9 and groups B1, B2, 
B3, B4, and B5.7 Our institute’s internal PCR test used in 
this case was designed to detect any enterovirus and has 
been validated by positive detection of the following: 
Coxsackie groups A9, A24, B5, B6; and echovirus groups 
4, 9, 11, 25, 68, 71.

Noninvasive imaging was crucial in the diagnosis and 
management of this case of enterovirus myocarditis with 
dystrophic calcification. Echocardiography raised suspi-
cion for myocardial calcification, which was confirmed by 
CT. These imaging modalities illustrated the hallmark fea-
tures of the disease process: hyperechoic and radiopaque 
myocardial segments with impaired cardiac function. 
While this patient did not escape the sequela of dilated car-
diomyopathy and need for chronic heart failure therapy, 
the case is notable for the observed resolution of hepatitis, 
eventual viral clearance, LV reverse-remodeling, and 
excellent outcome seen with pocapavir treatment. Our 
experience is promising and further investigation is war-
ranted. In future cases of enterovirus myocarditis, identify-
ing the particular viral species involved might help 
determine which enteroviruses are associated with myo-
cardial dystrophic calcification and which may respond to 
antiviral treatment with pocapavir.

Figure 1 and Movie 1.  Transthoracic echocardiogram 
(parasternal long axis view at end-diastole), prior to pocapavir 
treatment, demonstrated a hyperechoic basal and mid-ventricular 
septum, papillary muscle, and posterior left ventricular (LV) wall; 
LV systolic function was severely depressed.
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