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ABSTRACT

Disseminated neonatal herpes simplex virus (HSV) infection is characterized by progressive multiple organ failure and high mortality rates up
to 85% for untreated neonates. It can result from infection with either HSV-1 or HSV-2. We report the first known case of disseminated neonatal
herpes associated with fulminant liver failure caused by HSV-2 who survived without liver transplant.
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INTRODUCTION

Neonatal herpes simplex virus (HSV) infection, although
relatively rare, has a high mortality and morbidity. It is
estimated that 1 neonate in 3200 live births has HSV
infection.! Most (85%) neonatal HSV infections are acquired
during delivery, although in utero (5%) and postnatal (10%)
infections do occur.”’ Neonatal herpes can be localized,
skin, eyes, and mouth (SEM) infection, central nervous
system (CNS) disease, or can cause disseminated infection
involving multiple organs. Disseminated infection is the
most severe form of neonatal herpes, with a mortality rate of
85% for untreated neonates.®! Intravenous acyclovir given in
ahigh dose and early in the course of the disease significantly
improves prognosis.“ Early diagnosis may be difficult as the
characteristic vesicular rash is absent in up to 40% of the
neonates who acquire the infection. Early symptoms are
often nonspecific and the majority of their mothers lack a
history of genital herpes infection.57! Severe hepatitis may
cause potentially fatal, acute liver failure in neonates with
disseminated disease. Liver transplantation has been carried
out successfully in a few reported neonates with fulminant
hepatic failure associated with disseminated neonatal HSV
disease.®! Approximately, 80% of survivors of disseminated
neonatal HSV disease may have normal neurologic
development.#**11)  The risk of neurodevelopmental
abnormalities is increased among infants with seizures at
or before the initiation of antiviral therapy.'* We report a
case of disseminated HSV with fulminant liver failure who
survived without liver transplantation and with a good
neurodevelopmental outcome.

CASE REPORT

A 3-kg male was born at term to a healthy mother after a
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normal pregnancy. The mother did not have a history or
signs of HSV infection. The infant was born after 17 h of
ruptured membrane with an Apgar score of 9 and g at 1 and
5 min, respectively, and physical examination at birth was
unremarkable.

On the fourth day of life, the infant developed fever, lethargy,
and moderate respiratory distress. He was admitted to
the pediatric intensive care unit, and sepsis workup was
performed. He was treated with ampicillin and cefotaxime
along with oxygen therapy through a nasal cannula. Initial
laboratory investigations showed a normal leukocyte count
(10200 cells/uL), a slightly elevated C- reactive protein
level (18 mg/L), and elevated levels of liver enzymes (AST:
270 U/L, ALT: 161 U/L), and chest X-ray showed bilateral
infiltrates. On the same day, a vesicular eruption in the left
groin area with redness of the umbilical stump was noted.

On the fifth day of life, he was still febrile and the severity
of the respiratory distress was increasing requiring a nasal
CPAP; then subsequently, he was intubated and placed
on conventional mechanical ventilation. However, due to
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severe desaturation and respiratory failure, he was shifted to
high-frequency oscillatory ventilation (HFOV). Moreover,
he developed hypotension for which dopamine and
dobutamine infusions were started. Subsequent laboratory
investigations showed thrombocytopenia (49,000 cells/uL),
leukopenia (2000 cells/uL), elevated C-reactive protein
level (33 mg/L), AST 6763 U/L, ALT: 1174, and marked
coagulopathy.

The skin eruption, respiratory failure, fulminate hepatic
failure, in combination with leukopenia, thrombocytopenia,
and fever, raised the possibility of viral infection such as
disseminated herpes simplex virus infection. Intravenous
acyclovir treatment 20 mg/kg/dose every 8 h was
commenced on day 2 of admission after obtaining the
blood and CSF sample for the HSV PCR test. In addition
to acyclovir, the infant was treated with the infusion of FFP,
platelet, PRBC, clotting factors, GCSF, and IVIG. On day
6 of admission, the result of blood and CSF HSV PCR was
positive for HSV-II virus. Retrospectively, both mother and
father were tested for HSV and both came as positive for
HSV-II antibody.

Despite the early initiation of acyclovir and maximum
medical support, he underwent complicated course
of illness. He developed severe ARDS with bilateral
pneumothorax with Dbilateral effusion necessitating
HFOV and bilateral chest drains for almost 24 days. He
had hypotension which needed inotropic support for 27
days. Moreover, he developed anasarca with abdominal
ascites for which peritoneal drain was inserted. He had
fulminated liver failure with cholestatic jaundice and
hepatosplenomegaly. Abdominal ultrasound [Figure 1]
showed derangement of the liver parenchymal architecture
with fine nodular patterns best reflected on the liver surface
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Figure 1: Liver ultrasound showed derangement of the liver
parenchyma architecture with fine nodular patterns on the liver surface
with a hypertrophied left hepatic lobe; no intra hepatic duct dilatation
was seen
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with a hypertrophied left hepatic lobe; no intrahepatic
duct dilatation was seen, the gallbladder was tortuous with
sludge inside, the spleen was mildly enlarged, and there was
an evidence of portal hypertension. He was treated with
N-acetylcysteine, ursodiol, carnitine, cholestyramin with
lactulose, and propranolol. His liver enzymes were trending
down very slowly until almost normalized by the age of 5
months (AST: 56 U/L, ALT: 56, total bilirubin: 8 umol/L).
He was fed parentally for about 24 days, and enteral feed
was introduced gradually till full feed through NGT. The
patient was then shifted to oral feed as breast feeding.
Repeated abdominal ultrasound at age of 5 months revealed
a complete recovery of the hepatic hemodynamics and the
nodularity of the liver surface and in the parenchyma was
rudimentary with remaining prominence of the left hepatic
lobe, complete recovery of the portal hypertension, and no
gallbladder or bile duct pathology, and no sludge identified
in the gallbladder.

Fortunately, his renal function and urine output remained
normal throughout the course of the illness apart from
urinary tractinfection with Klebsiella on day 39 of admission
which was treated with meropenem and amikacin.

Neurologically, he did not develop any abnormal movement
or seizure, and brain MRI was done and reported as normal
along with fundoscopic examination of both eyes.

He completed almost a 4-week course of intravenous
(IV) acyclovir and the last HSV PCR result from CSF and
blood was negative. One week later, he started to have skin
relapse in the form of skin eruption over the left groin, so
IV acyclovir was restarted and HSV PCR from the skin
lesion and blood was done, which came positive. He was
continued on IV acyclovir for 2 weeks and was then shifted
to oral acyclovir as suppressive treatment.

He was discharged at the age of 2 months on oral acyclovir
and on full breast feeding. He was kept on oral acyclovir
till the age of 6 months, but 3 days after stopping it, he had
another skin relapse over his left foot, left arm, and over
the pubic area, so oral acyclovir was started for 1 week and
stopped. Today, he is off any treatment and with no more
relapses documented and with normal neurodevelopment.

DISCUSSION

Disseminated HSV disease is the most lethal form of
neonatal herpes infection. Mortality without treatment was
85%, and with treatment 57%. All but few survivors have
neurological impairment (abnormal neurologic status at 1
year was 92% in untreated patients and 86% in treated patients
with disseminated disease). To the best of our knowledge,
our patient is the first survived case of disseminated HSV
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Table 1: Cases of fulminant hepatitis caused by disseminated HSV

Reported cases of fulminant herpetic neonatal hepatitis

Management

Outcome

Pilorget H et al. Arch Pediatr. 1994 Sep; 1(9):822-5

Acyclovir IV 40 mg/kg/d increased to

Survived without neurological deficits

60 mg/kg/d due to poor initial response

Yamada K et al. Tohoku ] Exp Med. 2008 Jan; 214(1):1-5

High-dose acyclovir therapy, steroid pulse

Recovered without neurological deficits

therapy using methylprednisolone, high-
dose gamma globulin therapy and a blood
transfusion were given

Twagira M. Eur ] Pediatr. 2004 Mar;163(3):166-9 IV acyclovir

Lee WS. ] Pediatr Gastroenterol Nutr. 2002 Aug;35(2):220-3 IV acyclovir

Benador N. Eur ] Pediatr. 1990 May;149(8):555-9. Three cases
of neonatal herpes simplex virus (HSV) infection presenting
as fulminant hepatitis

Late acyclovir therapy

Underwent liver transplantation while
receiving suppressive antiviral therapy and
remained well after 10 months of follow-up

Unsuccessful. Underwent liver transplantation

All died

HSV - Herpes simplex virus

with fulminant liver failure without liver transplant and with
normal neurodevelopment at 1 year of age.

HSV infection should be considered in the differential
diagnosis of acutely unwell neonate. Effective antiviral
therapy exists but is often not started early in the clinical
course. Moreover, the indications for the initiation of
empiric acyclovir have not been standardized yet. Early and
prompt administration of acyclovir improves survival and
outcome.*'>3] In our case, prompt diagnosis was difficult
initially because of the early appearance of nonspecific
symptoms and signs, but due to clinical deterioration and
multiple organ failure in a very short period, in addition
to skin lesions, acyclovir was started early at the course of
illness. There are some case reports of successful treatment
of fulminant neonatal hepatitis caused by disseminated
HSV [Table 1].

Disseminated and CNS disease should be treated for a
minimum of 21 days, because the persistence of HSV DNA
in the cerebrospinal fluid (CSF) is associated with poor
outcome;™ repeat lumbar puncture to obtain CSF HSV
DNA PCR near the end of therapy is recommended to
make sure that HSV DNA PCR is negative and that CSF
parameters have returned to normal.[51]

Even after successful parenteral treatment, the recurrence
of HSV can occur and may be a lifelong problem for the
patient and family. Fortunately, the recurrence of CNS
disease is rare. However, recurrent vesicles at sites in the
skin, eyes, and mouth are common and occur in 60-80%
of neonates, with 1-12 episodes in the first year of life.
Therefore, some experts recommend long-term suppressive
therapy with oral acyclovir to reduce skin or eye recurrences
during infancy.l's! The recurrence of CNS disease, as well
as emergence of acyclovir-resistant HSV mutants, has
occurred in neonates who were receiving oral acyclovir
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suppression.?>21! Although our patient received IV acyclovir
for 4 weeks, and CSF and the blood samples were negative
for the HSV PCR test, he developed skin relapse, for which
he needed a prophylaxis course of oral acyclovir till the
age of 6 months, but even then he continued to have skin
relapses after 6 months of age till 1 year of age.

The effectiveness of long-term suppression with oral
acyclovir to reduce the risk of CNS recurrence after
neonatal HSV disease is unknown, and CNS recurrence
in neonates receiving long-term oral suppression has
been documented.”*! Oral acyclovir suppression therapy
is associated with dose-dependent reversible neutropenia
in one-half to two-thirds of infants, and an emergence
of HSV mutants that are acyclovir resistant has been
documented.>52021]

Severe hepatitis, caused by either HSV strains, may cause
potentially fatal, acute liver failure in neonates with
disseminated disease. Liver transplantation has been carried
out successfully in a few reported neonates with fulminant
hepatic failure associated with disseminated neonatal HSV
disease.*>22l Our patient developed fulminant liver failure
and he was a candidate for liver transplant, but with full
medical support his liver failure was almost completely
resolved, and he is the first known case to the best of our
knowledge who survived disseminated HSV with fulminant
liver failure without liver transplant.
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