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Abstract

Myocarditis is an inflammation of the myocardium. Clinical presenta-
tion ranges from non-specific systematic symptoms to fulminant col-
lapse and sudden death. Sudden death occurs at rates of 8.6-12% and
cardiomyopathy at 9%. In active myocarditis, there is inflammatory
cellular infiltrate with myocardial necrosis. The disease is distinguished
by clinical presentation in fulminant and non-fulminant myocarditis.
We present a rare case of a parvovirus B19-induced fulminant viral
myocarditis in a young female. The patient presented with acute onset
heart failure mimicking a myocardial infarction, followed by non-spe-
cific symptoms that had been misdiagnosed as urinary tract infection.
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Introduction

Myocarditis is an inflammation of the myocardium. Clinical pres-
entation ranges from non-specific systemic symptoms, asymp-
tomatic electrocardiographic abnormalities, cardiogenic shock,
fulminant heart failure, prodrome viral symptoms, masquerading
acute coronary syndrome to sudden death [1]. The diagnostic eval-
uation consists of an electrocardiogram (ECG), cardiac biomark-
ers, endomyocardial biopsy (EMB), polymerase chain reaction
(PCR) techniques and myocardial imaging [2]. Treatment choices
in stable conditions are angiotensin-converting enzyme (ACE) in-
hibitors, b-blockers, aldosterone antagonists, interferon-a and -b.
In unstable conditions, supportive care includes vasopressors, pos-
itive inotropic agents, diuretics, vasodilators and assist devices [3].

Case Report

A 17-year-old female patient with a past medical history sig-
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nificant only for asthma presented to our emergency depart-
ment with a main complaint of fatigue. Her mother noticed she
had been having an unintentional weight loss of 10 kg over
2 weeks and brought her to a doctor who diagnosed her with
(asymptomatic) urinary traction infection and treated her with
sulfamethoxazole/trimethoprim (Smx-tmp). After 1 week, she
developed fever, abdominal pain, nausea and vomiting and
reached out for a second opinion.

A computed tomography (CT) scan of the abdomen and
pelvis was ordered, and the results showed no abnormalities.
She was discharged with second generation cephalosporin
with the diagnosis of pyelonephritis.

After 24 h, she returned to the emergency department hy-
potensive. The ECG showed ST elevation in leads I, II, aVL,
V,-V, and right bundle branch block (Fig. 1).

On arrival to the intensive care unit, she was hypotensive
with a systolic blood pressure of 60 mm Hg despite the admin-
istration of IV fluids. Dobutamine IV was initiated, and the
blood work came up with cardiac troponin I (¢Tnl) > 50 ng/
mL. Supportive therapy with inotropic drugs (dobutamine 10
png/kg/min) and an intra-aortic balloon pump were necessary to
maintain sufficient cardiac output.

Echocardiography revealed severely impaired left ven-
tricular systolic function with an ejection fraction of 20%.
Right ventricular function was normal with moderate to large
pericardial effusion and moderate hemodynamic compro-
mise.

The patient underwent urgent coronary angiography to
exclude coronary artery disease, coronary vasospasm or spon-
taneously reperfused coronary occlusion. Coronary angiogra-
phy revealed no coronary lesions or significant stenosis in the
coronary vessels.

Due to diagnostic uncertainty, we opted for cardiac mag-
netic resonance (CMR). Magnetic resonance imaging detected
inflammation and edema (Fig. 2) and revealed late gadolinium
enhancement (LGE) in epicardial portions of the heart sparing
of the subendocardium (Fig. 3) suggesting myocarditis from
parvovirus B19 (mimicking ST elevated myocardial infarc-
tion).

Microbiological investigation of the serum tested positive
for parvovirus B19 (552 copies/mL) without detection of other
cardiotropic viruses. The patient was subjected to an EMB.
The diagnosis was confirmed by a high myocardial parvovirus
B19 load (15,237 copies/ug DNA) by PCR assay and the pres-
ence of positive signals in endothelial cells with parvovirus
B19 immunostaining (Fig. 4). Intensive antiviral therapy with
intravenous immunoglobulin and immunosuppressive therapy
was initiated, and the patient remained stable and gradually
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Figure 1. Twelve-lead electrocardiogram 25 mm/s, 10 mm/mV, demonstrating persistent ST elevation in leads |, Il, aVL, V-V,

and right bundle branch block (RBBB).

recovered.

Discussion

This case emphasizes the utility of CMR in making a definite
diagnosis of myocarditis in a patient with symptoms, signs, and
an echocardiography examination suggestive of an ST-elevation
myocardial infarction in the absence of coronary artery lesions.
Approximately 10% of patients with typical angina symptoms
and elevated troponin enzymes are found to have normal or
non-significant coronary artery disease on angiography [4, 5].
Myocarditis etiology consists of infectious, autoimmune, or
toxic factors, causing heart inflammation. The clinical spectrum
of myocarditis is wide, ranging from the lack of symptoms to
cardiogenic shock and sudden cardiac death. Myocarditis can
also induce severe vasospasm mimicking acute myocardial
infarction with acute onset of chest pain, echocardiogram ab-
normalities, and elevated cardiac enzymes [1, 2]. This pattern
of severe vasospasm is most frequently found in patients with
biopsy-confirmed myocarditis from parvovirus B19. Increase
in oxidative stress, reduced bioavailability of vasodilator NO
availability and endothelial dysfunction have been suggested as
possible mechanisms for induction of vasospasm [4, 5].

The clinical diagnosis of myocarditis can be challenging
because of the often non-specific pattern of clinical presenta-
tion. Immunohistologic methods are more sensitive but still re-
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quire an EMB, which is highly invasive and not without risk.
EMB is limited by sampling error (> 17 samples are necessary
to diagnose myocarditis in > 80% of cases correctly) and is di-
agnostic only in 10-20% of cases [3]. The current recommen-
dations from the American Heart Association, the American
College of Cardiology and the European Society of Cardiology
(AHA/ACC/ESC) guidelines support a limited role for EMB in
the evaluation of patients with cardiomyopathy [6]. The class I
indications are limited to patients with new-onset heart failure
(< 2 weeks) associated with a normal or dilated left ventricle
with hemodynamic compromise, moreover, to patients with
new-onset heart failure of 2 weeks to 3 months duration with
a dilated left ventricle, ventricular arrhythmia, or high degree
atrioventricular block or to patients whose condition fails to re-
spond to treatment in 1 - 2 weeks [6]. To the extent of re-eval-
uating the current guidelines, extensive research needs to be
conducted in the setting of the role of EMB in the diagnosis of
myocarditis. A biventricular EMB can provide additional value
and become a useful tool. Different retrospective studies have
suggested that biventricular EMB is superior in comparison to
selective left ventricular or right ventricular biopsy [7].

CMR with the concomitant use of gadolinium not only
provides valuable insights into structural and functional abnor-
malities of the heart but relevant tissue pathologies can also
be visualized. The diagnostic accuracy is based on three tissue
criteria (edema ratio, early gadolinium enhancement ratio and
late gadolinium enhancement) [8, 9]. CMR provides an assess-
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Figure 2. Cardiovascular magnetic resonance, T2-weighted, four-
chamber view image revealing diffuse edema detected by increased
signal integrity.

ment of myocardial edema, detection of inflammation, detailed
evaluation of left and right ventricular function, “a noninva-
sive myocardial biopsy”, detection of very small pericardial
effusion and “a non-invasive follow-up” [8, 9]. Mahrholdt et
al demonstrated that LGE on approximately 10 min of gado-
linium administration appears to correlate well with segments
of histologically proven myocarditis [5, 9]. LGE locates in the
mid-wall and tends to spare the subendocardium, which dif-
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Figure 4. Parvovirus B19 immunostaining of endomyocardial biopsy
sample showing positive parvovirus B19 immunohistology signals on
endothelial cells (magnification x 100).

ferentiates them from areas of infarction [5, 9]. Mahrholdt et al
also showed that the clinical presentation, the pattern of delayed
enhancement on CMR, and the clinical course are correlated
to the type of virus found in the myocardium [10]. Parvovirus
B19-induced myocarditis tends to present commonly as severe
acute recurring chest pain and is characteristically associated
with LGE in the lateral wall [10]. In general, patients have a be-
nign course with significant or complete recovery. In our case,
the patient had a fulminant collapse differentiating our diagno-
sis from the typical parvovirus B19-induced myocarditis [4, 5].
The application of a standard CMR in fulminant myocardi-
tis can clarify pathophysiology and also predict the evolution to
heart failure. Mavrogeni et al suggested that the rapid develop-
ment of massive edema contributes to rapid deterioration [11].
Large studies should be designed to evaluate the possible role
of CMR in predicting the fulminant evolution of myocarditis.
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Figure 3. Cardiovascular magnetic resonance, T1-weighted, short axis view image revealing epicardial late gadolinium enhance-

ment with sparing of the subendocardium.
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Treatment strategy regarding fulminant myocarditis con-
sists of intense hemodynamic supportive therapy, which is
proven to be most beneficial. Patients are often in cardiogenic
shock and require intravenous inotropic agents and intra-aortic
balloon pump for circulatory support. In case of persistent or
worsening hemodynamic instability, a ventricular assistance
device can be a bridge to recovery or even heart transplanta-
tion [1-3]. The role of additional immunosuppressive and anti-
viral therapy during the acute phase of fulminant myocarditis
remains unclear and needs to be clarified.

Conclusions

This case illustrates a young female with a fulminant myocar-
ditis associated with an active cardiac parvovirus B19 infec-
tion. The clinical presentation was typical of an ST-elevation
myocardial infarction (STEMI). Cardiac magnetic resonance
provided the early and prompt diagnosis. Hemodynamic sup-
port in conjunction with immunosuppressive and antiviral
therapy resulted in complete recovery.
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publication of this case report and accompanying images.
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