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ABSTRACT

Background: Neonatal hepatitis encompasses a broad group of inflammatory liver diseases presenting in the first few
months of life, with cytomegalovirus (CMV) recognized as one of its important infectious causes. Congenital CMV
infection occurs in approximately 0.6-1% of all live births globally and may manifest with hepatitis, cholestasis, and
multisystem involvement in symptomatic neonates.

Case Presentation: A three-month-old female infant presented with persistent jaundice since birth and poor weight gain.
The mother was CMV seropositive. Clinical examination revealed hepatomegaly. Urine CMV PCR was strongly
positive, confirming congenital CMV infection. Given clinical overlap with biliary atresia, an intraoperative
cholangiogram was performed and demonstrated biliary patency, thereby excluding a surgical cause. Concurrent liver
biopsy showed multinucleated giant cell transformation, cytomegalic cells with pathognomonic owl-eye intranuclear
inclusions, intrahepatic cholestasis, cholangitis, and foci of extramedullary hematopoiesis. The infant was commenced on
intravenous ganciclovir.

Conclusion: This case demonstrates the diagnostic value of combining urine CMV PCR with intraoperative
cholangiogram and liver biopsy in neonatal hepatitis. Histomorphological identification of owl-eye inclusions provides
definitive tissue diagnosis and should prompt timely antiviral therapy in symptomatic congenital CMV infection.
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INTRODUCTION hepatosplenomegaly, transaminitis, thrombocytopenia,
Jaundice persisting beyond the physiological window in a  and longer-term neurological sequelae.>”

neonate always demands a systematic explanation. When
it continues into the second or third month of life with
hepatomegaly and conjugated hyperbilirubinemia, the
clinician faces two immediate questions: is this biliary
atresia a surgically correctable condition where delay
worsens prognosis or is it one of the many intrahepatic
causes grouped under the umbrella of neonatal
hepatitis?'.The distinction matters enormously, and it is
not always easy.

CMV hepatitis in neonates can closely mimic biliary
atresia on clinical grounds alone, and liver biopsy
therefore remains an important diagnostic tool not only to
confirm the histopathological etiology but also to inform
management decisions when virological and imaging
findings are inconclusive.!®* We report here a case in
which urine CMV PCR provided virological confirmation
while intraoperative cholangiogram and liver biopsy
together settled the diagnosis in a single operative
Cytomegalovirus (CMV), a member of the herpesvirus  encounter.

family, is the most common congenital infection
worldwide.>* Global birth prevalence is estimated at 0.6—
1% of all live births, with a significant proportion of
infections occurring through transplacental transmission
from seropositive mothers experiencing either primary
infection or viral reactivation during pregnancy.>* While
roughly 90% of congenitally infected neonates remain
asymptomatic at birth, those who present with
symptomatic disease may exhibit  jaundice,

Case Presentation

A three-month-old female infant, was brought to the
outpatient department with a complaint of jaundice from
the last 2 months. Poor weight gain had been a concurrent
concern throughout the neonatal period. There was no
history of clay-coloured or acholic stools and no dark
discolouration of the urine. The mother was a known
CMV seropositive individual, a history that immediately
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raised the probability of congenital infection.

On examination, the infant was icteric. Abdominal
palpation revealed a liver edge below the right costal
margin consistent with hepatomegaly. There was no
clinical splenomegaly. Weight was below the expected
centile for age.

Biochemical evaluation confirmed hepatocellular injury,
with elevated serum transaminases and predominantly
conjugated hyperbilirubinemia indicating a cholestatic
process. Urine CMV PCR returned a strongly positive
result, establishing virological proof of active congenital
CMYV infection.” A broader infectious screen and relevant
metabolic studies were performed to exclude competing
diagnoses.

Because the clinical profile persistent neonatal jaundice,
hepatomegaly, and conjugated hyperbilirubinemia
overlapped substantially with biliary atresia, the infant
was taken for an intraoperative cholangiogram. The
cholangiogram demonstrated patent biliary channels with
free flow of contrast into the duodenum, conclusively
excluding extrahepatic biliary atresia.! Liver biopsy was
obtained during the same operative session.

Microscopic examination of hematoxylin and eosin-
stained sections revealed the following findings. Extensive
multinucleated giant cell transformation of hepatocytes

was present throughout the lobules a classical, if non-
specific, reaction pattern in neonatal hepatitis. More
significantly, scattered cytomegalic cells were identified,
comprising enlarged hepatocytes, bile duct epithelial cells,
and endothelial cells, each containing a large amphiphilic
intranuclear inclusion surrounded by a well-defined clear
halo the owl-eye inclusion that is the cytopathic hallmark
of CMV.%% Coarse basophilic cytoplasmic granules
representing additional viral inclusions were also noted in
several of these cells. The parenchyma additionally
showed intrahepatic cholestasis with canalicular bile
plugging, periportal cholangitic change with inflammatory
infiltrate, and foci of extramedullary hematopoiesis a
marker of chronic intrauterine stress consistent with
congenital infection.®8

Taken together, the positive urine CMV PCR, the
operative exclusion of biliary atresia, and the
unambiguous histopathological findings established a
definitive diagnosis of neonatal hepatitis due to congenital
CMV infection. The infant was commenced on
intravenous ganciclovir at a dose of 6 mg/kg every 12
hours. Full blood count was monitored regularly during
therapy for ganciclovir-associated myelosuppression,
particularly-neutropenia.’!?

Figures

Figure 2: (H&E, 400%) showing cytomegalic hepatocyte with owl-eye intranuclear inclusion (arrow).
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Figure 4: (Reticulin stain, 100x) showing Fibrosis

DISCUSSION

CMV hepatitis in a three-month-old infant is not a rare
entity in isolation, but what gives this case its clinical
relevance is the diagnostic pathway that had to be
navigated before the diagnosis could be confidently
reached. The initial presentation jaundice since birth,
hepatomegaly, and poor weight gain is identical to what
one would expect in biliary atresia, the most time-sensitive
surgical diagnosis in neonatal cholestasis.! Delaying a
Kasai portoenterostomy in true biliary atresia
progressively worsens the native liver survival. The
converse proceeding to unnecessary surgery in an infant
with infective hepatitis carries operative risk without
benefit. The decision to pursue intraoperative
cholangiogram was therefore clinically sound, and
performing the liver biopsy concurrently in the same
anaesthetic sitting was an efficient and diagnostically
decisive step.

The maternal history of CMV seropositivity was an
important early clue. Congenital CMV transmission from
seropositive mothers through viral reactivation during
pregnancy is a well-documented mechanism, even in the
absence of primary maternal infection, and accounts for
the majority of congenital CMV cases in high-
seroprevalence populations such as those in South Asia.>*
Urine CMV PCR was the appropriate first-line virological
test in this setting. Real-time PCR on neonatal urine has
been shown to offer 100% sensitivity compared to 89.3%
for conventional shell wvial culture, and is now
recommended as the preferred method for confirming

congenital CMV infection when specimens are collected
within the first three weeks of life.” Serological CMV IgM
testing, by contrast, is unreliable in neonates and may be
falsely negative in up to 30% of congenitally infected
infants, making direct viral detection indispensable.>*

On histology, giant cell transformation of hepatocytes is a
shared response pattern across many causes of neonatal
hepatitis and does not by itself point to CMV. The finding
that clinches the diagnosis is the cytomegalic cell with its
pathognomonic owl-eye intranuclear inclusion — an
enlarged amphiphilic nuclear body surrounded by a clear
halo, representing active intranuclear viral replication.®®
These inclusions may be found in hepatocytes, bile duct
epithelial cells, and vascular endothelium, reflecting the
broad hepatic tropism of CMV. The associated features of
cholestasis, cholangitis, and extramedullary hematopoiesis
in the present case further support chronic foetal liver
injury from in utero viral exposure, and together constitute
a histopathological picture that is both diagnostically
complete and clinically coherent.®®

Intravenous ganciclovir (6 mg/kg every 12 hours) was
used for treatment in this case, consistent with established
practice for symptomatic congenital CMV disease.’ The
landmark randomised trial by Kimberlin et al.
demonstrated that a six-week course of intravenous
ganciclovir in symptomatic infants with CNS involvement
prevented audiological deterioration at six months.'® A
subsequent trial by the same group established that oral
valganciclovir for six months improved both hearing and

1JDDT, Volume 16 Issue 53s, 2026

Page: 850



Neonatal Hepatitis Due to Cytomegalovirus Infection in a Three-Month-Old Infant: A Case Report

neurodevelopmental outcomes at two years of age, with
the additional advantage of outpatient administration.!!
Neutropenia remains the most clinically significant
adverse effect, occurring in up to two-thirds of neonates
receiving parenteral ganciclovir, and mandates regular
haematological monitoring.>!!

The absence of detailed serial laboratory values and post-
treatment follow-up is an acknowledged limitation of this
report. Nevertheless, the clinicopathological correlation is
strong and unambiguous, and the case contributes a clear
illustration of how a structured diagnostic approach
combining virology, operative imaging, and tissue biopsy
can resolve an otherwise uncertain clinical picture in
neonatal cholestasis.

CONCLUSION

Congenital CMV infection should be actively considered
in any infant presenting with persistent neonatal jaundice,
hepatomegaly, and failure to thrive, particularly when
maternal CMV seropositivity is documented. Urine CMV
PCR is the virological gold standard and should be
requested early in the workup. When biliary atresia cannot
be excluded clinically, intraoperative cholangiogram
combined with concurrent liver biopsy offers the most
efficient path to a definitive diagnosis excluding a surgical
cause while simultaneously providing the
histopathological answer. The owl-eye intranuclear
inclusion of CMV, once identified, is sufficient for tissue
confirmation when correlated with a positive PCR result.
Early commencement of ganciclovir in symptomatic
infants is essential to limit viral replication and reduce
end-organ injury. As this case shows, the value of tissue
diagnosis in neonatal liver disease should not be
underestimated.
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