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Abstrakt

Prezentujeme pripad 23-ro¢ného muza s negativnym pred-
chorobim, ktory bol hospitalizovany na Klinike infektologie
a cestovnej mediciny UNLP v Kosiciach s hortckou, bolestami
hlavy, myalgiami a nevolnostou. Pri Gvodnom vysetreni boli
zistené iba zvySené zapalové parametre. PCR test z nazofaryn-
gového vyteru nasledne potvrdil akitnu infekciu parvoviru-
som B19 (PVB19). Pocas hospitalizacie sa u pacienta rozvinul
difdzny celotelovy makulopapul6zny exantém a priznaky pra-
vostranného srdcového zlyhania s namahovou dychavi¢nos-
fou. Transtorakalna echokardiografia (TTE) odhalila velky de-
fekt predsieriového septa (DPS), dilatdciu a hypertrofiu pravej
komory. CT vysetrenie hrudnika a brucha potvrdilo pritomnost
kongestivneho srdcového zlyhania s pleuralnymi a perikardi-
alnymi vypotkami, kongesciou pecene a ascitom. Katetrizacia
srdca preukazala vyrazny lavo-pravy skrat bez pritomnosti
plticnej hypertenzie. Tento pripad zdoraznuje zriedkavi pre-
zentaciu infekcie PVB19 vedicu k myokarditide a srdcovemu
zlyhaniu, pricom bol odhaleny dovtedy asymptomaticky DPS.
Chceme tymto pripadom poukdzat na dolezitost vysokého
klinického podozrenia a vyznam TTE a CT vysetreni pri diag-
nostike Struktdrnych srdcovych defektov a planovani liecby
(tab. 1, obr. 2, lit. 24). Text v PDF www.lekarsky.herba.sk.
KLUCOVE SLOVA: parvovirus B19, myokarditida, defekt pred-
sieového septa, zlyhanie srdca.
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Abstract

We present a case report of a 23-year-old male with no medi-
cal history, who was admitted to the Department of Infectious
diseases and Travel Medicine with fever, headache, myalgias,
and nausea. Initial evaluation showed elevated inflammatory
parameters. PCR testing confirmed acute parvovirus B19
(PVB19) infection. The patient developed a diffuse maculopa-
pular rash and signs of right heart failure, including exertional
dyspnea and pleural effusions. Transthoracic echocardiogra-
phy (TTE) revealed a large atrial septal defect (ASD), right
ventricular dilation, and hypertrophy. Chest and abdominal CT
showed congestive heart failure with pleural and pericardial
effusions, liver congestion, and ascites. Cardiac catheteriza-
tion confirmed a significant left-to-right shunting without pul-
monary hypertension. This case highlights the rare presenta-
tion of PVB19 infection leading to myocarditis and heart
failure, emphasizing the need for high clinical suspicion and
the critical role of TTE and CT in identifying structural heart
defects and guiding management (Tab. 1, Fig. 2, Ref. 24). Text
in PDF www.lekarsky.herba.sk.

KEY WORDS: Parvovirus B19, myocarditis, atrial septal defect,
heart failure.
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Introduction
Parvovirus B19 (PVB19) is a small, non-enveloped,
single-strand DNA virus from the Erythrovirus genus. It
is primarily transmitted via respiratory droplets, close
contacts, and vertical transmission from mother to fetus
(1). While infection often results in asymptomatic or
mild illness such as erythema infectiosum, it can also

manifest in other clinical syndromes (2). These include
transient aplastic crises in patients with underlying he-
matologic disorders, chronic anemia in immunocompro-
mised patients, and arthropathies in adults (3, 4).
Occasionally, PVB19 infection has been associated with
severe complications such as myocarditis - a potentially
life-threatening inflammation of cardiac tissue.
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Furthermore, myocarditis can lead to acute heart failure
(5). Septal defects may further complicate the clinical
picture. We present a case report of a patient with
PVB19-induced myocarditis, complicated by acute heart
failure and the incidental finding of asymptomatic atrial
septal defect.

Case Presentation

A 23-year-old patient without a history of any me-
dical condition was admitted to The Department of
Infectology and Travel Medicine in Kosice, Slovakia with
symptoms of fever, headache, myalgias and arthralgias,
nausea, and vomiting. Upon admission, the patient had
a fever (39.7 °C), was eupneic, and had borderline
positive lower meningeal signs. The patient’s initial vital
signs were - heart rate of 80 bpm, blood pressure of
124/68 mmHg, respiratory rate of 17 breaths/min, and
oxygen saturation of 97%. Laboratory tests showed
a moderate elevation of inflammatory markers,
lymphopenia, and prolonged prothrombin time (Tab. 1).
A computerized tomography (CT) scan of the brain was
normal.

Table 1. Laboratory parameters.

After an unsuccessful lumbar puncture, the patient
was treated empirically for suspected aseptic meningitis.
Further evaluation, including lung and abdominal ultra-
sound, was unremarkable. However, PCR testing of a
nasopharyngeal swab was positive for PVB19 with a low
Ct (Cycle threshold) value of 18.32, leading to a diag-
nosis of acute PVB19 infection. On the 3rd day, the
patient developed a diffuse maculopapular rash. Due to
persistent fever and lack of clinical improvement, addi-
tional testing revealed bilateral B-lines on lung ultraso-
und, few subpleural nodules, and pleural effusions.
Empiric antibiotic treatment (cefotaxime and azithromy-
cin) for suspected secondary bacterial pneumonia was
initiated. During the hospital stay the patient displayed
laboratory evidence of liver dysfunction, as well as ele-
vated concentrations of N-terminal pro-B-type Natriuretic
Peptide (NTproBNP) and troponin. Clinical deterioration
with signs of exertional dyspnea and dry cough ensued.
The relevant laboratory parameters during hospitaliza-
tion are summarized in table 1. Chest and abdominal
CT confirmed congestive heart failure, bilateral pleural
effusions, pericardial effusion, liver congestion, hepa-

Parameters Reference range, On admission 2" result On discharge
Adults
Hematocrit (%) 36-46 0.33 0.38 0.42
Hemoglobin (g/dL) 12-16 14.03 10.1 1.7
White-cell count (x10°/L) 4.0-10 4.36 8.51 7.97
Differential count (x10%/L)
Neutrophils 1.4-6.5 3.45 2.99 2.89
Lymphocytes 1.5-4.0 0.31 1.37 3.93
Monocytes 0.25-0.6 0.59 0.81 0.93
Eosinophils 0.05-0.25 0.1 0.12 0.1
Platelet count (x10°/L) 150-400 93 106 324
Prothrombin-time international normalized ratio 0.85 -1.15 1.26 1.20 0.99
p-dimer (mg/L) <0.5 0.37 117 1.9
C-reactive protein (mg/L) <5 32 86 26
Urea (mmol/L) 2.8-72 41 5.7 6.29
Creatinine (mmol/L) 64 -104 103 67.9 83.6
Bilirubin (umol/L) 5-21 21.7 19 18.8
Aspartate aminotransferase (ukat/L) 0.05 -0.6 0.94 1.13 1.96
Alanine aminotransferase (pkat/L) 0.05 -0.6 1.45 2.74 3.9
Gamma glutamyl transpeptidase (ukat/L) 0.05 -0.63 1.78 5.68 4.2
Alkaline phosphatase (ukat/L) 0.5-2 0.92 0.91 133
Procalcitonin (ug/L) <0.5 0.145 0.205 0.148
Lactate (mmol/L) 0.5-2.2 193 1.8 2.7
Interleukin 6 (ng/L) 15-7 19.3 - 3.19
Troponin (ug/L) 0.003 -0.014 0.012 0.123 0.096
N-terminal pro B-type Natriuretic Peptide (pg/mL) <125 1038 2486 3020
Parvovirus B19 PCR negative positive positive positive
*(Ct 18.32) (Ct 23.51) (Ct 29.9)

* Ct - cycle threshold
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tosplenomegaly, and ascites. Diuretic therapy was initia-
ted. Transthoracic echocardiography (TTE) revealed
a large atrial septal defect (ASD) with left-to-right shun-
ting, marked right ventricular dilation, and right ventri-
cular hypertrophy, consistent with right-sided decom-
pensation (Fig. 1). A small, asymmetric pericardial
effusion without tamponade and small bilateral pleural
effusions were also noted.

After a 7-day hospitalization, the patient was trans-
ferred to the 2nd Department of Cardiology at the
Eastern Slovak Institute of Cardiovascular Diseases,
Kosice. A comprehensive diagnostic evaluation was
conducted to determine the underlying cause of heart
failure.

A follow-up transesophageal echocardiography
(TEE) was performed, which confirmed the presence of
a large secundum-type ASD, measuring approximately
38x20 mm, which resulted in a substantial left-to-right
shunting. The septal defect had a minimal aortic rim
and only a small posterior rim, making catheter-based
closure challenging. The examination also revealed dila-
tion of the right heart chambers, while the systolic
function of the left ventricle remained preserved, with
an ejection fraction of approximately 60%. The left
atrium and ventricle had normal dimensions, and mild
tricuspid regurgitation was present, with a pulmonary
artery pressure of 30.88 mmHg. A minimal pericardial
effusion was also detected.

Subsequent cardiac CT imaging was conducted,
with a precise width measurement of the ASD (21 mm).
The examination also showed dilation of the right-sided
heart chambers, with the right atrium measuring
62.3 mm and the right ventricle 37 mm (Fig. 2). An in-
teresting finding was the presence of five pulmonary
veins draining into the left atrium, without any apparent
anomalous pulmonary venous return. The CT scan
further revealed a pericardial effusion in the area of the
right heart chambers, up to 13 mm in width. There was
also suspicion of a small ventricular septal defect (VSD)
measuring 6 mm at the level of the pars membranacea,
which required further evaluation.

Figure 2. Cardiac computerized tomography of the heart, showing
atrial septal defect (arrow) and marked hypertrophy of the right
ventricle wall (asterixis).

On the same day, the patient underwent a right-si-
ded cardiac catheterization, which aimed to quantify
the shunt size and assess the presence of pulmonary
hypertension. The examination confirmed the presence
of a significant left-to-right shunt, with a QP/QS ratio
of 3.25, but without evidence of pulmonary hyperten-
sion. The patient’s cardiac output was normal, and the
pulmonary arterial pressure was within the normal
range, supporting the conclusion that pulmonary hyper-
tension was absent. These findings led to the decision
that the patient was not a suitable candidate for cathe-
ter-based closure of the atrial septal defect, and surgical
intervention would need to be considered.

A few days later, another TTE was performed, which
confirmed the persistent dilation of the right heart
chambers. The left ventricular ejection fraction was

Figure 1. Transthoracic echocardiography. a) Apical four chamber view showing atrial septa | defect (arrow). b) Color flow mapping of the atrial

septal defect.
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again measured at 60%, without any signs of kinetic
disorders. Given the persistent suspicion of a ventricular
septal defect, an MRI examination was recommended.

Based on these results, the patient was included in
a cardiothoracic surgery evaluation meeting, where the
option of surgical closure of the atrial septal defect was
discussed.

The patient consented to the proposed surgical
plan, and following clinical stabilization, was discharged
to outpatient management.

Discussion

This case presents a complex interplay of parvovirus
B19 infection, myocarditis and pre-existing structural
heart defect, leading to acute heart failure.

PVB19 is known to cause a wide range of clinical
manifestations, from mild erythema infectiosum to seve-
re complications like myocarditis, particularly in suscep-
tible populations (2). The patient’s initial clinical presen-
tation, which included fever, headache, and cytopenias,
was highly suggestive of acute PVB19 infection. It is
well recognized that the virus interferes with DNA rep-
lication and causes apoptosis in erythroid progenitor
cells, contributing to anemia. In addition to the primary
effect on erythroid progenitor cells, PVB19 infection
may also result in thrombocytopenia and leukopenia,
likely due to disruption in the bone marrow microenvi-
ronment and alterations in cytokine production. The se-
verity of these cytopenias can vary depending on the
individual’s immune status and underlying hematologi-
cal conditions (6).

Furthermore, the development of a generalized ma-
culopapular rash during hospitalization is a well-recogni-
zed manifestation of PVB19 infection, also supporting
this diagnosis as the underlying etiology of the patient’s
myocarditis and subsequent heart failure (7). The posi-
tive PCR test with a low Ct value confirmed the diag-
nosis and indicated a high viral load, potentially contri-
buting to the severity of the illness. Early diagnosis
through PCR enables timely intervention, which can
significantly impact patient outcomes, particularly in
high-risk individuals such as pregnant women, immuno-
compromised patients, and those with underlying car-
diac conditions (8).

While the initial workup did not reveal specific signs
of myocarditis, the subsequent development of exertional
dyspnea, dry cough, elevated NT-proBNP levels, and evi-
dence of right heart dilation and dysfunction on echo-
cardiography strongly suggests myocardial involvement.

The elevation of troponin in this patient further
strengthens the diagnosis of myocarditis. Cardiac tropo-
nin is a highly sensitive and specific marker of myocar-
dial injury. Its elevation indicates damage to myocardial
cells, a key feature of myocarditis (9). While other con-
ditions, such as acute coronary syndrome, can also
cause troponin elevation, the overall clinical picture, in-
cluding the presence of PVB19 infection, right heart
dysfunction, and young age, points towards myocarditis
as the primary cause of myocardial damage in our case.

The pathogenesis of myocarditis caused by PVB19
is thought to be triggered by an inflammatory cascade
that can lead to myocardial damage. The virus initially
binds to the P antigen receptor, expressed on the sur-
face of erythroid progenitor cells, endothelial cells, and
cardiomyocytes, enabling viral entry and replication (10).

Additionally, the direct cytopathic effects of the
virus on cardiomyocytes may contribute to myocardial
dysfunction. The combination of these pathogenic me-
chanisms likely explains the myocardial involvement ob-
served in our patient. Cases of PVB19-associated myo-
carditis mimicking acute myocardial infarction in adults
have been reported (11, 12).

Diagnosing myocarditis can be challenging because
its symptoms can vary widely, and there is no single
definitive test for the condition. Although the endomy-
ocardial biopsy (EMB) is considered the gold standard
for diagnosis, its invasive nature often restricts its use,
particularly in stable patients. Non-invasive markers like
cardiac magnetic resonance imaging (MRI), NT-proBNP,
and troponin play a crucial role in assessing the syndro-
me. In this case, the combination of elevated troponin,
NT-proBNP, the distinct clinical picture of right heart
failure, and PVB19 infection provided sufficient eviden-
ce for a clinical diagnosis of myocarditis, thus preclu-
ding the need for EMB. This approach reflects the
emerging trend of relying on a combination of non-in-
vasive diagnostic tools, such as biomarkers and clinical
assessments, to diagnose myocarditis. EMB is now re-
served for cases with diagnostic uncertainty (13).

The discovery of a large secundum-type ASD intro-
duces additional complexity to the situation. While the
ASD might have been asymptomatic previously, the
added stress of myocarditis and right heart failure likely
exacerbated the left-to-right shunt, contributing to the
hemodynamic instability. The significant shunt fraction
(QP/QS ratio of 3.25), observed during cardiac cathe-
terization, confirms the hemodynamic significance of
the ASD.

The initial positive lung ultrasound findings, while
suggestive of pulmonary involvement, likely represented
early signs of heart failure rather than primary pneumo-
nia. Although B-lines, subpleural nodules, and pleural
effusions can occur in both conditions, several factors
point towards heart failure as the primary driver in this
clinical case. The echocardiographic evidence of right
heart dilation and dysfunction correlates with the lung
ultrasound findings, as right heart failure increases pul-
monary capillary pressure, causing fluid leakage into the
interstitial and pleural spaces, resulting in B-lines and
pleural effusion (14, 15, 16). Subpleural nodules can
also develop due to fluid accumulation and interstitial
thickening (17).

The various imaging modalities employed in this
case provided valuable insights on the patient’s condi-
tion. CT confirmed congestive heart failure, pleural ef-
fusions, pericardial effusion, passive liver congestion,
and ascites, supporting the diagnosis of right heart fai-
lure. TTE played a crucial role in identifying ASD, asses-
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sing right heart function, and raising a suspicion of
VSD. Cardiac catheterization quantified the shunt frac-
tion and ruled out pulmonary hypertension, guiding the
decision for surgical intervention.

The suspicion of a small VSD, based on TTE and CT
scan findings, warrants further evaluation with cardiac
MRI. While small VSDs are often asymptomatic, their
presence in the context of myocarditis and right heart
failure may further compromise cardiac function. Cardiac
MRI is crucial for confirming the presence of VSD and
guiding further management (18).

The patient’s management involved a multidiscipli-
nary approach, including an infectious disease specia-
list, a cardiologist, and a cardiothoracic surgeon. Initial
treatment focused on managing the PVB19 infection
and suspected secondary bacterial pneumonia. Diuretic
therapy was initiated to address heart failure. Treatment
of PVB19-associated myocarditis often focuses on ma-
naging the symptoms and supporting cardiac function
while the immune system clears the virus (13). For pa-
tients with acute heart failure, standard treatment with
diuretics, ACE inhibitors, and beta-blockers, is typically
administered. Intravenous immunoglobulin (IVIG) has
shown promise in some studies, by modulating the im-
mune response and reducing inflammation. However,
the efficacy of IVIG remains debated, and further rese-
arch is required to establish its role in the treatment of
parvovirus B19 myocarditis (19). In severe cases, me-
chanical circulatory support, such as extracorporeal
membrane oxygenation, may be necessary to stabilize
the patient while awaiting recovery. Immunosuppressive
therapies, like corticosteroids, are generally not recom-
mended unless there is evidence of persistent viral rep-
lication or autoimmune myocarditis (20). The prognosis
for parvovirus B19 myocarditis is generally favorable,
with most patients achieving complete recovery.
However, some individuals may develop chronic dilated
cardiomyopathy (DCM), requiring long-term manage-
ment (21). Factors influencing this progression include
viral persistence causing chronic inflammation, immune-
-mediated damage via dysregulated inflammation, host
factors such as genetic predisposition, and the severity
of the initial myocarditis. Although DCM is not inevi-
table, monitoring for ventricular dilation and systolic
dysfunction is crucial for early detection and manage-
ment to improve outcomes (8, 9, 22, 23).

The decision to pursue surgical closure of the ASD
is warranted given its size and hemodynamic significan-
ce. Further evaluation with cardiac MRI is essential to
confirm the presence and characterize the VSD before
proceeding with surgery (24).

Finally, the patient’s prognosis depends on the out-
come of the surgical closure of the ASD and the sus-
pected VSD. The patient is expected to recover with
appropriate treatment and close monitoring.

Conclusion
This case highlights the complexity and severity of
parvovirus B19 infection, particularly its ability to cause

myocarditis and induce acute heart failure, even in pre-
viously healthy patients. The incidental finding of a he-
modynamically significant ASD complicated the clinical
picture and emphasized the importance of a thorough
cardiac examination in patients with suspected myocar-
ditis. This case addresses the need for a multidisciplina-
ry approach, involving infectious disease specialists, car-
diologists, and cardiac surgeons to ensure optimal
patient care. Although the patient’s prognosis is gene-
rally favorable with appropriate treatment and close mo-
nitoring, the potential for long-term complications such
as DCM requires continuous follow-up. Various clinical
manifestations of PVB19 infection underscore the need
for early clinical suspicion, timely diagnostic and tre-
atment management to reduce potential adverse outco-
mes.*
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