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Mortality from neonatal herpes simplex viremia causing
severe hepatitis
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Abstract
Neonatal herpes simplex viral infections are rare in the setting of appropriate prenatal care; however, under circumstances where
prenatal care is not delivered, these infections can lead to significant disease. We report a fatal case of herpes simplex virus with
severe herpes hepatitis in a 14-day old male neonate. The clinical history was limited and nonspecific, however there was no
prenatal care and a known history of drug abuse in the family. Autopsy revealed extensive necrosis and hemorrhage of the liver
and cerebellum. Histologically, the liver revealed viral intranuclear ground glass inclusions, characteristic of herpes virus.
Immunohistochemistry for herpes simplex virus performed on the both the liver and cerebellum showed strong diffuse staining
in the liver and negative staining in the cerebellum. Neonatal herpes simplex virus infection is a disease of low prevalence with
significant morbidity and mortality, and an exceptionally high rate of fatality in those with disseminated disease with associated
fulminant hepatic failure.
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Case report

A 14-day old male neonate was found unresponsive in his crib
after reportedly having mild respiratory distress and changes
in feeding habits. There was no known prenatal care, the de-
cedent was born via uncomplicated vaginal delivery, and the
family had a history of drug abuse. Investigation of the scene
demonstrated a safe crib environment. At autopsy, there was
no evidence of cardiopulmonary resuscitation efforts or trau-
matic injury. Internal examination revealed extensive necrosis
and hemorrhage of the liver (Fig. 1) and cerebellum (Fig. 2),

pulmonary congestion, and a small sanguineous peritoneal
effusion. The cardiac exam was unremarkable.

Microscopic examination revealed severe parenchymal ne-
crosis and intraparenchymal hemorrhage in the hepatic
(Fig. 3) and cerebellar parenchyma (Fig. 4) as well as viral
intranuclear inclusions (Cowdry type A inclusion bodies) in
the liver (Fig. 5). The heart demonstrated severe interstitial
edema with acute inflammation and focal epicardial hemor-
rhage , but no vi ra l inc lus ions were iden t i f i ed .
Immunohistochemistry for herpes simplex virus (HSV) was
performed and showed strong, diffuse nuclear staining in the
liver (Fig. 6) and negative staining in the cerebellum.
Postmortem toxicology was positive for caffeine, which was
noncontributory to death. Death was due to herpes viremia
with severe herpes hepatitis.

Discussion

Neonatal disseminated HSV infection is a sepsis-like condi-
tion associated with high mortality rates if not appropriately
treated, and while it is a well recognized entity, is a relatively
rare disease with an estimated incidence of 9.9–12.1 neonatal
infections per 100,000 live births in the United States [1, 2].
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Interestingly, South Carolina, the setting for our case, has a
high incidence of sexually transmitted infections (STIs)

exceeding national averages [3]. The important finding in
the reported case was extensive, diffuse involvement of the
liver. Although the immunohistochemistry did not support the
diagnosis of cerebellar involvement by HSV, there was clear
evidence of cerebellar disease by gross examination and light
microscopy, with extensive hemorrhage and necrosis.
Additionally, herpes hepatitis with fulminate hepatic failure
is occasionally the only finding of dissemintated disease,
and is often fatal by the time of diagnosis or before transplan-
tation can be achieved [4–6].

Infection can be caused by HSV-1 or HSV-2; and, HSV-1
and HSV-2 are now both common causes of genital infections.
IHC for HSV alone cannot distinguish between HSV-1 or
HSV-2 disease and there is at least a small proportion of cases
that have obvious viral cytopathologic effects with negative or
rare IHC positive cells [7–9]. The diagnosis can also be made
by in situ hybridization or polymerase chain reaction (PCR)
on paraffin embedded tissue. Nicoll et al. reported two autop-
sy cases of neonatal HSV in which typing of the virus was

Fig. 2 Brain, inferior view, cerebellum with necrosis and hemorrhage

Fig. 1 Liver, in situ, with necrosis and hemorrhage

Fig. 3 Liver, Hematoxylin and Eosin (H&E) 10x, severe hepatocyte
necrosis and intraparenchymal hemorrhage with focal viable hepatocytes

Fig. 4 Cerebellum, H&E 20x, parenchymal necrosis and hemorrhage
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achieved by PCR, and IHCwas used to confirm dissemination
of virus in the tissue [8]. Dye and Simmons reported a fatal
case of HSV-1 infection in a neonate in which the disease was
spread post-partum by an infected individual [4]. The liver
was primarily involved, with viral intranuclear inclusions
present in the remaining viable hepatocytes, and IHC for
HSV confirmed the diagnosis. The mother was then tested
for HSV-1 and HSV-2 IgG and IgM antibodies which were
negative, and a PCR for HSV-1 on liver tissue from the dece-
dent was positive; this allowed for further subtyping in order
to better characterize the correct virus to ultimately elucidate
the mode of transmission.

The utility of IHC, as well as PCR, should be determined
on a case by case basis. The use of IHC is generally not
necessary if the viral cytopathologic effects are clearly identi-
fiable on H&E, however it can be a useful aid in diagnosis [9].
The absence of staining in the cerebellum in our case likely
represents a separate pathologic process related to but not

directly caused by HSV infection, such as a coagulopathic or
septic process. PCR should not be performed without a high
index of suspicion (i.e. involvement on light microscopy). The
use of PCR is lower yield, as the subtyping of virus is less
significant with the advancement of HSV-1 related genital
infections. The distribution of organ involvement as well as
the numerous intranuclear Cowdry type A inclusion bodies
found in the tissue sections, which are a non-specific but sen-
sitive finding, are diagnostic of neonatal HSV in this case,
which was then confirmed by IHC. Disseminated HSV should
always be considered as a possibility, especially in neonates
with central nervous system, hepatic, pulmonary, or multi-
organ disease processes. The differential diagnoses to be con-
sidered in those with disseminated disease are broad and in-
clude other viral causes, but identification of viral
cytopathologic effects (Cowdry A type inclusions bodies)
are considered diagnostic. We report this case to express the
need for increased awareness of local and regional trends in
STIs when assigning cause of death to neonates as well as the
gross findings, histologic findings and additional studies
available to aid in diagnosis of neonatal HSV.
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