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Case Reports

Congenital Skin Lesions Caused by
Intrauterine Infection with Coxsackievirus B3

A. Sauerbrei, B. Glück, K. Jung, H. Bittrich, P. Wutzler 

Summary
Background: Serious neonatal coxsackievirus infections
transplacentally acquired in late pregnancy involve
primarily the central nervous system, heart, liver and
rarely the skin.
Patients and Methods: A boy born with a disseminated
papulovesicular, nodular, bullous and necrotic ulcerated
rash at 39 weeks gestational age developed pneumonia,
carditis and hepatitis during the first days after birth.
Molecular biological and serological methods were used
for virological diagnosis.
Results: Coxsackievirus B3 (CVB3) was found in throat
swabs and/or feces of the neonate and his mother. In
addition, there was serological evidence of intrauterine
infection.
Conclusion: Intrauterine transmission of CVB3 during
late pregnancy may lead to varicella-like congenital skin
lesions.
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Introduction
Coxsackieviruses and echoviruses are responsible for a
wide range of diseases. Infections in adults or children are
mostly mild or asymptomatic. During the neonatal period,
fulminant infections with significant mortality have been
described [1, 2]. They are usually the consequence of peri-
natal or postnatal infections.

In the last weeks of pregnancy, maternal enteroviral in-
fections with viremia may lead to transmission of the virus
to the fetus via the transplacental route. Life-threatening
neonatal infections are expected when the onset of illness
occurs at the time of birth or within the first few days after
delivery.These usually lead to sepsis, meningoencephalitis,
myocarditis or hepatitis [3]. Cutaneous manifestations have
rarely been described [4, 5]. We report a case of intrauter-
ine coxsackievirus B3 (CVB3) infection resulting in a con-

genital bullous-necrotic exanthema associated with pneu-
monia, carditis and cholestatic hepatitis.

Patients and Methods
A male infant was born at 39 weeks gestation by normal sponta-
neous vaginal delivery to a 25-year-old gravida one para (one fe-
male).Two weeks prior to delivery, the infant's mother, father and
grandparents had been ill with mild signs of respiratory infections.
The 5-year-old sister had suffered from fever, fatigue, nausea, di-
arrhea and a transient maculopapulous exanthema.

The infant was born with a papulovesicular, nodular, bullous
and ulcerative rash covering the face, scalp, trunk, extremities,
palms and soles (Figure 1). Papulovesicules at different stages of
development resolved within a few weeks without scars. Ulcera-
tions healed with varicella-like scar formations months later. On
the third day after birth, the infant developed bilateral pneumo-
nia and carditis. Hypertrophy of the adrenal glands was noted.
Cholestatic hepatitis became apparent in the second week. Dur-
ing the following weeks, the infant suffered from repeated bacte-
rial chest infections with Streptococcus mitis, Streptococcus faecalis
and Pseudomonas aeruginosa resulting in bronchopulmonal dys-
plasia with ventricular hypertrophy.

The boy was hospitalized for 3 months and treated with peni-
cillin, cephalosporin, aminoglycoside and glycopeptide antibiotics,
aciclovir as well as supplemental oxygen. He required intubation
and ventilation for 3 weeks. At 6 months of age, the child had de-
veloped atopic dermatitis with Candida infection and had bron-
chopulmonal dysplasia, impaired central coordination and dis-
seminated varicella-like scars.

Swabs from throat, feces and vesicles were obtained from
mother and neonate immediately after delivery and examined vi-
rologically.After extraction of total RNA by the acid guanidinium
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thiocyanate-phenol-chlorophorm method [6], one step reverse
transcriptase PCR (Hoffmann-LaRoche, Germany) was per-
formed with oligonucleotide primers selected from highly con-
served sequences of the 5'-nontranslated regions of enteroviruses
(5'-CGGTACCTTTGTAGCGCTTGTTTTA-3', 5'-CGGACAC-
CCAAAGTAGTCGGTTCC-3', amplified product 496 bp).
Internal oligonucleotides were used as primers for nested PCR 
(5'-CCCCGGACTGAGTATCAATA-3', 5'-CAGTTAGGATTA-
GCGGCATTC-3', amplified product 300 bp). DNA fragments
were detected by Southern blotting and analyzed by automatic
DNA sequencing (AmpliTaq®, FS Dye Terminator sequencing kit;
ABI PRISM™ 310 Genetic Analyser, Perkin Elmer, Germany).

Serum samples from mother and newborn were tested for
coxsackieviral serotype B3-specific IgM and IgG class antibodies
using the indirect immunofluorescence assay with CVB3-infected
A549 cells prepared on microscopic glass slides.

Results
Following nested PCR, DNA amplicons of 300 bp were
demonstated in specimens obtained from both throat and
feces of the newborn and from the mother’s throat imme-
diatelly after delivery (Figure 2). CVB3 was identified as
the etiological agent by DNA sequencing. Virus shedding
into the oropharynx was demonstrated in the infant during
the first 6 months of life.

IgM and IgG class antibodies specific for CVB3 could
be detected by indirect immunofluorescence in serum sam-
ples of the boy and his mother taken at the time of deliv-
ery. Serotype CVB3-specific IgM was positive for 4 weeks
and IgG was still present in the boy’s serum at the age of
1 year.

Discussion
Intrauterine enteroviral infections in late pregnancy are
rarely documented because transplacental infections are
difficult to confirm. The clinical picture seen in neonates
ranges from inapparent infections to severe and even fatal
disease including aseptic meningitis, meningoencephalitis,
myocarditis and/or hepatitis [3, 7, 8]. This paper reports a
case of intrauterine CVB3 infection in a male neonate born
with a remarkable bullous-necrotic rash.The diagnosis was
confirmed using molecular biological and serological meth-
ods.

Coxsackievirus and echovirus infections are quite fre-
quently associated with maculopapular or rubelliform
rashes which have also been described in combination with
neonatal aseptic meningitis [9]. Other cutaneous findings
have rarely been reported, especially in neonates. Bowden
et al. [5] observed a case of dermal hematopoiesis caused
by congenital coxsackievirus B2 infection. Necrotic skin le-
sions of the upper extremities were described by Arnon et
al. [4] in a neonate with fatal echovirus 19 infection. In our
case, congenital skin lesions at different stages of develop-
ment were found. Immediately after birth, the rash sug-
gested neonatal varicella infection. However, the mother
was positive for varicella-zoster virus-specific IgG class an-
tibodies and the extension of the rash to palms and soles

was not typical for chicken pox. CVB3 could be identified
as the etiological agent in both the neonate and his mother
by molecular biological methods. In addition, there was
serological evidence of intrauterine infection most likely
due to maternal viremia. Mild respiratory symptoms as de-
scribed by the pregnant woman and the members of her
family 2 weeks before delivery are characteristic of cox-
sackievirus infections in adults. Fever, fatigue, nausea, diar-
rhea and exanthema as observed in the sister are common
symptoms in children. The infections occurred during the
summer, a typical period for the seasonal spread of en-
teroviruses in temperate climates.

Late gestation enteroviral infection is presumed if the
disease occurs in the newborn at birth or within the first
2 days after delivery. Infants with an onset of disease
between 3 and 10 days of age are likely to have acquired
the infection perinatally [8]. Modlin [3] postulated that the
timing of maternal infection in relation to delivery is an im-
portant determinant for the prognosis of neonatal disease.

Figure 2
Detection of transcribed enteroviral DNA in clinical specimens of a
neonate with congenital coxsackievirus B3 infection and his mother
by nested PCR. Lane 1: molecular weight standard 100 bp, 2-5: posi-
tive controls, 6 and 7: vesicle specimens, newborn, 8: throat swab,
newborn, 9: feces, newborn, 10: throat swab, mother, 11: feces,
mother, 12 and 13: negative controls.

Figure 1
Papulovesicular, nodular and bullous rash on the sole of the right
foot of a neonate with congenital coxsackievirus B3 infection.
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If maternal infection occurs more than 5 to 7 days before
delivery, the fetus has likely acquired IgG antibodies pro-
tecting against serious sequelae. However, as our case of
maternal infection 2 weeks before delivery illustrates, other
risk factors may influence the severity of intrauterine trans-
mitted neonatal enteroviral diseases, including the serotype
of the virus [10], prematurity and/or gender [7].

Virus isolation in cell culture is regarded as the “gold
standard” for diagnosing enteroviral infections in neonates
[11]. However, in this case, virus cultures in human embry-
onic lung fibroblasts and human amnion cells were not
successful. Reasons may be a low yield of infectious virus,
restricted susceptibility of cell cultures used, or loss of in-
fectivity since the samples were not obtained from fresh
vesicles. To achieve an early as well as an accurate diagno-
sis, PCR technology is increasingly becoming the standard
method in medical virology. PCR detection of virus in CSF,
blood, vesicles or tissue can be considered as etiological ev-
idence. In our case, investigation of swabs from vesicles did
not produce unequivocally positive PCR results, however
the detection of CVB3-specific IgM most convincingly con-
firmed acute infection. The indirect immunofluorescence
assay, used in this case, has not yet been established as a
routine method.This test is recommended for rapid identi-
fication of enterovirus serotypes [12] as well as for the
detection of enteroviral serotype-specific antibodies [13].
In comparison, the neutralization assay, considered the
“gold standard” for serological diagnosis of enteroviral in-
fections, is time-consuming and expensive.

To date, neither causal therapy nor specific prophylaxis
for coxsackievirus and echovirus infections are available.
Some authors recommend empirically the treatment of af-
fected infants with a combined therapy of intravenous
gamma or hyperimmune globulin and leukocyte interferon
[10, 14] or the transfusion of maternal plasma [15]. How-
ever, there is no evidence that such treatments prevent the
fatal outcome of disease. At present, intensive supportive
care, isolation of the infected infant and strict hygiene are
the most important measures.
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