%, 1JRP.ORG

ISSN: 2708-3578 (Online)

260

| nspissated Bile Syndrome with Neonatal Giant Cell Hepatitis ec
Congenital Cytomegalovirus Infection: A Case Report

Zuhria Noviany®*, Anna Tjandrawati

*Corresponding authozuha.ria@gmail.com

aResidency Program, Department of Clinical Pathology, Faculty of Medicine, Padjadjaran University, Dr. Hasan Sadikin Academic
Y g 74 8, ty yaaj 137
General Hospital, Bandung, Indonesia

bStaff in Department of Clinical Pathology, Faculty of Medicine, Padjadjaran University, Dr. Hasan Sadikin Academic General
Hospital, Bandung, Indonesia

Abstract

Cytomegalovirus infection is widely spread globally in the form of primary infection, reactivation of infection, or reitifet with a
clinical spectrum that varies from asymptomatic to severe symptoms. The infection in pregnant women needs special attention since
it can cause congenital infections in infants. Clinical manifestations that often appear in infants with congenital cytomegalovirus
infection include biliary atresia. Diagnosis of Cytomegalovirus infection is established based on clinical findings, positive laboratory
results of anti-CMV IgM and 1gG, and hepatobiliary investigation. Definitive therapy in the form of the Kasai procedure, when performed
at an early age, can increase the infants' healing rate and improve their growth and development. In this case report, a baby boy aged
4 months 29 days experienced yellowing of the skin since the age of 2 months accompanied by pale stools. The anti-CMV IgM and IgG
showed positive results, and the abdominal ultrasound showed no biliary atresia. However, the hepatobiliary investigation results
showed narrowing of the biliary tract lumen, and the liver biopsy results showed neonatal giant cell hepatitis.

Keywords: Congenital Cytomegalovirus Infection; Icterus; Inspissated Bile Syndrome

1. Introduction

The clinical picture of Cytomegalovirus infection is highly variable and mpat&y for immunocompetent individuals,
including fever, fatigue, muscle aches, cephalalgia, splenomegaly, lymphocytosigypital lymphocytes. Meanwhile,
this virus can cause pneumonia, gastrointestinal ulcers, hepatitis, encephaitissiaretinitis in immunocompromised
individuals. In infants, the symptoms are generally divided into 2, namely congafétalon and perinatal infection.
Congenital Cytomegalovirus infection can lead to cytomegalic inclusion diseaseanilkisvmild symptoms such as
petechiae, jaundice due to biliary atresia, and hepatosplenomegaly, or severe s\gupiossanicrocephaly, intrauterine
growth disorders, premature birth, and chorioretinitis. Perinatal Cytomegaidmfection is usually asymptomatic, but
hepatosplenomegaly, neutropenia, lymphocytosis, and thrombocytopenizcnay o

Biliary atresia is a rare disorder characterized by the absence of lumen in thepaticabiliary tract causing
obstruction to bile flow. Biliary atresia can occur due to congenital anomalies oloaged inflammatory process that
causes progressive damage to the extrahepatic bile ducts resulting in obstrugiliefi@f, accumulation of bile salts,
and an increase in direct bilirubin. Biliary atresia requires early detection sigéeastreatment with the Kasai procedure
is highly successful if performed when the infant is less than 2 motth8iliary atresia, if not treated with the Kasai
procedure, can lead to complications of cirrhosis. Therefore, estdgtibn and action are needed.

2. Case

A 5-month-old male infant was brought to the Pediatric Polyclinic of Dr. Hasan S&kkieral Hospital (hereinafter
referred to as RSHS) for an examination in preparation for surgery. aftemtphad previously been diagnosed with
cholestasis jaundice e.c suspected biliary atresia. The patient was first brought bgriisstpahe RSHS approximately

| JR?b mﬂngga)ez%g@&(ggp?g 49}%/i5\£8[30§/¥fﬁ282{5‘4%2th5 old) with complaints of yefjosfinhe skin. T%'ﬁpprgglaint was



Zuhria Novianty / International Journal of Research Publications (IJRP.ORG) @ JJ RP.ORG

ISSN: 2708-3578 (Online)

261

accompanied by an enlarged stomach, pale stools like putty, and broedikeistrong tea. An abdominal CT scan has
been performed in the patient showing biliary atresia. Physical examination revealed icteriastlabalominal palpation
revealed an enlarged liver approximately 3 fingers below the left costal ahem Né was first brought to the Pediatric
Polyclinic of RSHS 3 months earlier (when the infant was 2 months oldpdtient was tested for anti-CMV IgG and
IgM with both reactive results.

The patient's Hb level on the first day of hospital admission was 9.5 g/dL. édtving a PRC transfusion, the Hb
level increased to 13.0 mg/dL. The leukocyte count and differential count etenmishowed absolute lymphocytosis,
absolute monocytosis, and absolute eosinophilia with leukocytosis. The résullied chemistry examination showed
increased liver enzymes, hamely serum glutamic oxaloacetic transaminase (SGOT), damio gjuuvic transaminase
(SGPT), alkaline phosphatase (ALP), and gamma-glutamyl transferase (GGT), incréakedirgert, and indirect
bilirubin, and decreased albumin levels.

In addition, the results of ultrasound examination of the abdomen, bile dugtat@nd hepatic ducts, as well as the
IOC procedure, found that the contrast was still able to pass throughettokeidis and hepatic ducts. The results of the
liver biopsy showed no bile plug, but periportal fibrosis was found.hBpatobiliary examination results supported the
diagnosis of biliary atresia. The conclusion was that there was a type 1 biliary atresiaafigdtitshthe common bile duct
with patent gallbladder and hepatic duct/narrowing lumen. Therefore, it was diagisdesgissated bile syndrome.

3. Discussion

Complaints of jaundice in infants can be a physiological or pathological pr&teasologic jaundice in infants can
appear at the age of 2-3 days, reach a peak in 4-5 days, ancadilally disappear until 14 da§She infant was more
than 2 months old when he was first brought to the Pediatric Polyclinic of RSHSasobe concluded that the yellow
body in this baby is a pathological condition. A complete history and physiaalieation of other comorbidities and
findings on physical examination can help predict the differential diagnodtssipatient, the accompanying complaints
were pale stools like putty and brown urine like strong tea. Besides, basegsaalpbxamination, the patient appeared
icteric and had hepatomegaly. Based on the history and physical examinatiopatfehg it could be estimated that the
yellowing of the skin was due to obstruction to the flow of metabolic wastetfretiver, resulting in the accumulation of
bilirubin which causes the patient's skin yellowih@he accumulation of bilirubin could be either indirect or direct
bilirubin. In this patient, it was possibly the accumulation of indirect bilirubin diepatomegaly was found, but it could
also be the accumulation of direct bilirubin since one of the complaints was pale stoplstik

Bilirubin is the main product of the breakdown of red blood cells bydticuloendothelial system. Lysed erythrocytes
will release heme from hemoglobin in reticuloendothelial cells, and the releasedtidmelegraded to biliverdin by the
enzyme heme oxygenase. Biliverdin is then reduced to bilirubin by the erzjmerdin reductase in the cytosol. This
bilirubin is referred to as indirect bilirubin (unconjugated bilirubin), which will barisbby albumin and transported
through the blood circulation to the liver. Indirect bilirubin in the liver willbio its receptors on the surface of the
hepatocyte cell membrane. Indirect bilirubin will then go to the endoplasmic reticuluvhjdh conjugation will occur.
Indirect bilirubin is metabolized to direct bilirubin with the help of the enzyme ghnglitransferase. Direct bilirubin is
secreted into the biliary system in bile. After being secreted by the liver, biledd stdhe gallbladder until it is stimulated
to release the bile into the duodenfim.

Direct bilirubin is not reabsorbed by the intestinal epithelium but is broken bgwre intestinal flora into stercobilin
ard urobilinogen, which are then excreted in the feces. A small amount of dinediitb will be deconjugated by the
enzyme B-glucuronidase in the intestinal epithelium, and the indirect bilirubin qggoduill be reabsorbed into the
circulation and back to the liver, which is commonly known as the entextb&ycle®? Bilirubin metabolism is quite
complex and involves various organs. On that ground, infants with jaurelicgre additional examinations, both
laboratory and radiological examinations. Figure 2. below displays the algodttdiafinosing infants with jaundice.
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Infantile jaundice

History including antenatal findings, perinatal events, medication, and
vaccination history
Physical examination including examination of gastrointestinal system
as well as a systemic review

,

Predominantly unconjugated | Check blood for CBP liver function test (including a differential Preﬁ°""'|‘)‘1l'f"YbF°“i”8_“‘Ed
hyperbilirubinaemia i i il i yperbilirubinaemia
YPEroilirubi count for unconjugated and conjugated bilirubin levels) Wgﬂe dbilirubin >17 pmollL

or >20% total bilirubin)

Clinical picture consistent with breast milk il o 3 Ultrasound examination to screen for
jaundice and total serum bilirubin <200 pmol/L Rrfatrea suspey biliary atresia/choledochal cyst
Yes / \No Choledochal cyst | Persistent conjugated
Laparoscopy * Yy  suspected hyperbilirubinaemia
No further workup cholangiogram % despite normal

Workup for haemolysis, Arrange MRCP for
possibility of Gilbert further examination
syndrome of the cyst Workup for viral/
metabolic/genetic
causes

indicated
Anticipate spontaneous
resolution by 12 weeks

proceed to Kasai operation imaging

Figure 1. Diagram of Algorithm for Diagnosing I nfantswith Jaundice
Quoted from: Chee et
Description: CBP = Complete Blood Picture
MRCP = Magod®esonance Cholangiopancreatography

Based on the above algorithm, the patient's direct bilirubin was 5.935 mg@il.d9 mol/L. Therefore, an abdominal
ultrasound examination was then performed to identify signs of biliary atmesfledochal duct cysts. The abdominal
ultrasound examination showed an impression of the contractility indexofatlne gallbladder at the peak of 68%, with
no signs of biliary atresia, meaning that the ultrasound examination indicatedl tiver and gallbladder. Therefore, the
working diagnosis of cholestasis jaundice, e.c suspected biliary atresianobhbidestablished. The patient's clinical signs
indicated jaundice which supported the diagnosis of biliary atresia. For this ragsgpatobiliary scan was performed,
and it demonstrated the presence of biliary atresia. Based on the clinical and hepatcohitiagssits, the patient was
planned for an exploratory laparotomy + intraoperative cholangiogram + Kasadpire.

Biliary atresia in infants can be a congenital disorder or the result of inflammatiomingéara moment after birth,
causing damage to the bile ducts. The etiology of biliary atresia has notlgdyéain discovered. However, it is suspected
that it can be caused by viral infections, including viruses belonging to TGR&tdplasma, Rubella, Cytomegalovirus,
Herpes simplex virus type 2, and other infections), exposure to tbstamices, and genetic mutatiéhs: This disease is
characterized by the progressive inflammation of the bile ducts, resulting in extralodysatiction, which can lead to
fibrosis and cirrhosis of the liver. The gold standard for the digigrad biliary atresia is intraoperative cholangiography
(10C), while the histological examination of tissue biopsy has a fairly gensitivity of 96.9%42 The 10C procedure in
this patient visualized the biliary tree and showed that the contrast fills the cystiéghiand left hepatic ducts, common
hepatic ducts, common bile ducts, and duodenum.

The results of the biopsy examination in this patient showed no biliary pltigeriportal fibrosis accompanied by
neonatal giant cell hepatitis (NGCH) was found. Neonatal giant cell hepatitis is idiopathic hepatidienaten
characterized by idiopathic cholestasis. Patients usually experience cholestatic jaundicgindanale stools, and
hepatomegaly. The etiology of NGCH includes the infection of CytomegalovirubellR, Herpes simplex,
Coxsackievirus, Echovirus, and Paramyxovirus, among which Cytoméualés/the most commol.

Cytomegalovirus infection can be a primary infection, reactivation of infeatioreinfection. In immunocompetent
individuals, Cytomegalovirus infection is often asymptomatic or mildly symptonaatitthe virus will remain in the host
cell in a dormant state. Latent infection can be maintained until certain conditi¢redldia reactivation, including
pregnancy, consumption of immunosuppressant drugs, post-transplaransfusion, are met. The reactivation of this
viral infection is also mostly asymptomatic. Individuals can also experience reinfeéeioan infection that occurs with
other Cytomegalovirus strain.
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The pathogenesis of biliary atresia with viral infection etiology involves the immutensgs that each individual
may have different responses. This process involves both the innate atideaslamune systems. Figure 2.6 below
displays the immunopathogenesis of biliary atresia.
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Figure 2. Immunopathogenesis of Biliary Atresiain Cytomegalovirus I nfection
Quoted from: Averbukh and Wt

Cytomegalovirus infection that affects the bile duct epithelium will cause the relgaseinflammatory cytokines,
including tumor necrosis factor alpha (TN-interleukin-1 (IL-1), and interleukin-6 (IL-6). Macrophages, natural killer
cells (NK-Cells), neutrophils, and dendritic cells respond to inflammationigmatimg to the site of inflammation. These
cells have Toll-like receptors (TLRs), and each TLR will recognize viakcular patterns expressed by infected or

necrotic bile duct epithelial cells. The signal regulation failure of TLRs is the hasibd development of chronic
inflammationi4
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Macrophages cause epithelial damage by producing d,N#hich induces apoptosis of the bile duct epithelium.
Macrophages together with pro-inflammatory cytokines work synergistically tageogn excessive cellular immune
response so that inflammation in the bile ducts develops chronically. Natural killer celfarts are assumed to be
immature enough to destroy virus-infected bile duct epithelium. In individualsneithal immune systems, the cellular
immune response should be able to inactivate Cytomegalovirus infection, which opportunistic virus. However,
individuals with impaired immune responses are assumed to experience a decreasaumbtitreoh T cells. These
regulatory T cells serve to prevent the bystander phenomenon, namelgedtorepithelial cells in addition to virus-
infected bile duct epithelial cells. The decrease in the number of regulatetis causes the bystander phenomenon to be
unstoppable and will exacerbate the inflammatory protess.

The immune response to Cytomegalovirus infection is the same as that tofeatibns in general. Rapid control of
acute infections is conducted by the cell-mediated immune system, namely naturéNki)leells, CD8+ T cells, and
with the help of CD4+ T cells. NK cells are members of non-T to non-Bhgeyes circulating in the blood and tissues
and are nonspecific components of the innate immune system. In lhstage of acute infection, in specific immune
response, viral antigens are processed by macrophages and preseriddd © (O helper) lymphocytes that produce
cytokines and trigger the proliferation of sensitized cytotoxic or cytolytic (CD8eglls. Activated CD8+ T cells then
specifically destroy host cells that express viral antigens binding to major higtattoitity complex (MHC) or human
leukocyte antigen (HLA) class | on the cell surface. This immune respaasgeated against various antigens such as IE1,
IE2, gB, and pp 65 proteins. Specific CD4+ T cells also play an impadignin controlling viral infection by releasing
interferony (IFN-y) to activate macrophages as phagocytest®

A humoral immune response is formed because antigen fragments that MiHC tolass Il molecules are presented
by antigen-presenting cells (APC) to CD4+ T lymphocytes. Cytokine production willaget® cells and T cells to
proliferate and differentiate into plasma cells that produce antibodies or immbuliggo IgM appears first; after that,
with somatic mutations in antigen-stimulated B lymphocytes, isotype switching will ocalter immunoglobulin
isotypes are formed such as IgG, IgA, IgE, IgD. The formed antibodiedly have weak antigen-binding power, then
affinity maturation occurs for some B cells, resulting in antibodies that cargbttaind antigens. The strength of antibody
binding to this antigen is called high affinity and high avidity.

Elevated SGOT and SGPT are often utilized as markers of liver tissue inflammation, whisndIGGT serve as
markers of cholestasis. An increase in indirect bilirubin indicates a disturbanceamjhgation process, while an increase
in direct bilirubin indicates a disturbance in the process of excreting hepaticlitetedste into the duodenuth!’

Albumin is the plasma protein with the highest amount, amounting to 50-60%. Alsusyinthesized by hepatocyte
cells rapidly and will soon be secreted into the bloodstream. In blood circulatioimin has a half-life of approximately
16-18 hours. Therefore, hepatocyte disorders may cause a decrpsaria aloumin levefs.

In this patient, biliary atresia, which causes obstruction to the flow of hepatic metabolicwessfeund, resulting
in an increase in ALP, GGT, and direct bilirubin. The results of the biogsyeshneonatal giant cell hepatitis, resulting
in an increase in liver enzymes, namely SGOT and SGPT, a decrease in albumimthaéréal synthesis function, and
an increase in indirect bilirubin, causing impaired conjugation of bilirubirepatocytes. Biliary atresia and NGCH in this
patient were the clinical manifestations arising from congenital Cytomegalovirus infection.

After the surgery (Kasai procedure), his bilirubin levels decreased faster than SGAT ARBPand GGT because,
in addition to the narrowing of the bile duct lumen, neonatal giant cell hepatitis@isoesl. Consequently, after the
obstruction to bile flow was resolved through the surgery, the conditiorirahepatic hepatitis and cholestasis has not
entirely improved. The patient then received valganciclovir therapy, and on a-ighoduring his visit to the Clinical
Polyclinic of RSHS, the patient showed improvement. His yellowing skin graduallypd@aga, and his stools were
yellow. Besides, hepatomegaly was also not found according to the physical examiedtbomed in the third month
after surgery. In addition, laboratory parameters including SGOT, SGPT, ALP, &@&lbumin gradually improved,
probably due to the improving hepatitis condition through valganciclovirieaittierapy.

The results of the patient's serological examination showed reactive anti-CMV th@Mrantibodies. In viral
infections, the cellular immune response works approximately 1 week befdrarttogal immune response. In general,
the fetal cellular immune response begins to function properly at the age of R W&+ T cell activation and
differentiation may occur in the fetus, although the ability to produce imergamma (IFNy) is still weak. The humoral
immune response begins to at 9-11 weeks of gestation, but circulatingdgriglels remain low until mid-pregnancy
unless high titers of viruses are present and antigen receptors developedaistirface. In this situation, antibody levels
increase predominantly with IgM. In congenital infection, maternal IgG can tregdacenta into the fetal circulation,
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and IgM or IgA detected in the umbilical cord blood of neonates indicate that these iastibeck produced by the fetus
or the infant itself, which was vertically infected from the mother.

IgG antibodies are the main antibodies that neutralize and eliminate Cytomegaloviruslaotheidculation. The
IgG is an anti-gB antibody (anti-glycoprotein B) that can neutralize and alienthe most immunogenic antigen of the
Cytomegalovirus envelope. An infection is declared new if the serum IgM aptibqbsitive in the acute phase of the
disease or an increase in the serum IgG antibody to more than or equaihts between the acute and convalescent
periods. IgM is detectable in the first week of primary infection and besamdetectable after 1-3 months. Specific IgG
appears 1 to 2 weeks after primary infection, reaching its pé&akdeks after primary infection, then declines, but remains
detectable at low levels throughout its lifetime. The secondary immune resparesetteation or reinfection gives a
different response profile due to the role of memory cells. IgM reapp@arfower titers than that in primary infection,
and specific IgG can be detected at the early stage of the disease attack whithrisapidevels, higher peak, and better
antigen-binding power than that in primary infectién.

The first sequence of symptoms in this patient was pale stools like puttytienage of 2 weeks, but there was no
complaint of yellowing skin at that time. The patient's skin began to turn yellovtharabdomen was enlarged at the age
of 2 months. Based on the order of symptoms and positive M¥i1GM results at the age of 2 months, it is potentially a
vertical transmission of Cytomegalovirus infection that occurred in the tifiinéster of pregnancy or direct primary
infection in the infant at birth. However, based on the main clinical symptoting form of cholestatic jaundice, it is nhos
likely a congenital infection.

The clinical spectrum of congenital Cytomegalovirus infection varies widely, rafigimgabortion, hearing loss,
cholestasis, petechiae, microcephaly to mental retardation in infants. Based on thisdadlglinical spectrum, screening
for CMV infection in first-trimester pregnant women has become the stanaaetipire in developed countri#®Figure
3. below illustrates the screening algorithm for intrauterine Cytomegalovirus imfectio

Firstroutinebioodtest | Serological test | =| Storage of sera for
(8-12 weeks of gestation) {1gG, 1gM) measurement of Al
|
ond g 34 [ Measurement of AI” ] ; l l
tnmaster 1 | | *Repeat measurement *Routine management
i of 1gG andigM includngroutne US at
{ | *RoutneUSat 2 and | | 209 and 39 tnmester
_ H _] ,
LI AI_J ng'l'i' | | 2% trimester « Measurement of Al for
{ } Swaoy*
l |
Advanced S at Univ of Miyazala | € | G+ M+
Amniocentesss, if desired
Detivery -+

I PCR usingneonatal unne ]

PCR positive
tundscopy, ABR, tabaratary andvirologic test
followupfor 3 years

Figure 3. Screening Algorithm for Intrauterine Cytomegalovirus I nfection
Quoted from: Kaneko et &t.

Serum anti-CMV IgM antibodies can be utilized to help assess acute, primdrgprgenital infections. Negative
anti-CMV IgM antibodies do not mean the patient is entirely recovered becagseatéan or reinfection may occur.
Besides, positive IgM results do not always indicate acute primary infection sinceaisodre found in reactivation or
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reinfection. Serial monitoring at intervals of 2-3 weeks is performed to seeosgersion or monitoring for increased
antibody levels. The IgG test is performed to detect previously-occurred intetithre past.

If only one IgG test shows positive results or the IgG titer reaches the platessmmpith positive IgM, it is impossible
to distinguish primary infection from reactivation or reinfection; for thatavidity test can be performed. IgG produced
within 3-5 months after primary infection has low avidity, whereas Ig@umed over 3-5 months or years has high avidity.

IgG avidity examination is performed by comparing immunoglobulin levels®efod after the addition of certain
substances capable of unbinding IgG antibodies against antigens, such asrhgf@rurea, with the principle that the
more mature IgG, the stronger the bonds. In mature IgG, the additiyperosmolar urea cannot release the antigen-
antibody binding, so that the luminescence measurements before and afteititve afduyperosmolar urea would be the
same. If the IgG is less than 3-5 months old, then the binding is aed with the addition of hyperosmolar urea, the
antigen-antibody bond can be releasédcauses a difference in luminescence between before and after the addition of
hyperosmolar ure#.In certain reagents, avidity measurement was performed based on tioé edtsmrbance between
antigen-antibody bonds with and without the addition of hyperosmolar Tiheaavidity index was calculated by the
absorbance formula with the addition of hyperosmolar urea divided bpsoebance without the addition of hyperosmolar
urea. An avidity index <0.60 indicates low avidity, an avidity index rafrges0.60 to 0.70 indicates intermediate avidity,
and an avidity index >0.70 indicates strong avidity.

4, Conclusions

Congenital Cytomegalovirus infection has a fairly broad clinical spectrum, with o the most frequent
manifestations of which is biliary atresia. Biliary atresia in infants requires appropidaeostic and therapeutic
management. Prompt and appropriate action can improve the infant's quigiynél development, while late action can
aggravate the disease and cause liver damage.
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