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INTRODUCTION

Biliary atresia is a condition that affects the hepatobiliary
system by causing a progressive inflammatory obliteration
of the intra- or extrahepatic ducts. Its incidence varies from
1:3000 to 1:20 000 live births (1-3) and It occurs more fre-
quently in females (1, 3). The onset of the disease occurs
during the first weeks of life when the baby presents with
progressive jaundice associated with acholia and choluria
(4). Kasai biliodigestive shunt is the treatment of choice.
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Abstract

Biliary atresia associated with positive cytomegalovirus IgM results
is a rare condition characterized by progressive inflammatory obli-
teration of the intra- or extrahepatic ducts. It is caused by a perinatal
autoimmune reaction against cytomegalovirus (CMV). Diagnosis is
made based on positive IgM for CMV and liver biopsy with evidence
of bile duct atresia. Knowledge and timely identification of this disease
leads to early surgical management, considerably improving the prog-
nosis of these patients. This is the clinical case of an 82-day-old fema-
le patient with late-onset acholia, choluria, and jaundice, associated
with conjugated hyperbilirubinemia, elevated liver function tests and
positive CMV IgM results. Intraoperative cholangioresonance confir-
med bile duct atresia. The Kasai procedure was performed, and a
liver biopsy was taken, confirming the diagnosis.
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Despite being treated, S0% of patients require a liver trans-
plant before turning 2 years old (1).

Biliary atresia associated with positive cytomegalovirus
(CMV) IgM is one type of biliary atresia (5). It accounts
for 10-20% of biliary atresia cases in Europe and 50% in
China (5). Its diagnosis tends to be late and is associated
with a worse prognosis (1,4).

The aim of this paper is to present the clinical case of a
patient diagnosed with biliary atresia associated with posi-
tive CMV IgM, as well as discuss aspects related to this
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disease, its diagnosis and the current management sugges-
ted by the relevant literature.

CLINICAL CASE

This is the case of an 82-day-old patient who was born
through vaginal delivery without complications and
without any significant history of disease who was referred
to our health institution due to having had the following
clinical signs and symptoms for two months: generalized
and progressive jaundice, acholia, choluria and fever epi-
sodes. The following findings were reported on physical
examination: patient in a general good condition, with
jaundice, distended abdomen and painless hepatomegaly
on palpation. Elevated aspartate aminotransferase (AST:
430 U/L), alanine aminotransferase (ALT: 191 U/L), alka-
line phosphatase (ALP: 531 mg/dL) and total bilirubin
(10.41 mg/dL) and direct bilirubin (7.28 mg/dL) levels
were reported in the remission laboratory tests results. In
addition, complete blood count test values and blood sugar
levels were normal. Given the clinical signs of cholestasis,
biliary atresia and Alagille syndrome were suspected, so a
liver panel and infectious disease tests were requested, as
well as diagnostic imaging studies.

Decreased total protein (5.37 mg/dL) and albumin (3.5
mg/dL) levels were reported in the liver panel; normal coa-
gulation times were observed in the complete blood count
test. Inmunoglobulin G (IgG) and immunoglobulin M
(IgM) antibodies were positive for CMV. In view of this,
treatment with ganciclovir at a 12 mg/kg/day dose was
started and further tests were performed. Viral load was
positive (372 copies/mL), thus active CMV infection was
confirmed. Since Alagille syndrome was also suspected,
the following imaging tests were requested: abdominal,
cervical, thoracic and lumbosacral spine X-rays, in which
no abnormalities were evidenced. Likewise, no calcifica-
tions were observed in the cranial CT scan, but moderate
right hearing loss was evidenced in auditory tests, so it was
suspected that the CMV infection was probably congenital.
Bearing this in mind, a liver biopsy was required for confir-
mation purposes.

A 2.6 mm common bile duct was observed in an abdomi-
nal ultrasound; no other relevant findings were reported.
A magnetic resonance cholangiopancreatography showed
a 21 mm long and 3 mm diameter collapsed gallbladder,
without dilatation of the intrahepatic duct; the extrahepa-
tic duct could not be characterized due to a technical limi-
tation (Figure 1). An intraoperative cholangiography was
performed, in which biliary atresia was confirmed, and a
Kasai biliodigestive shunt was performed when the patient
was 95 days old.
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Figure 1. Magnetic resonance cholangiopancreatography.

The following intraoperative findings were evidenced: a
cirrhotic and stone-like liver, with scarce bleeding on sec-
tion, type III biliary atresia, without evidence of hepatic
ducts or hilum dilatation, and absence of bile outflow after
the section of the hepatic portal vein. Samples from the seg-
ment V were taken in order to perform a biopsy. A hepatic
parenchyma with severe architectural distortion and bile
ducts with mesenchyme and surrounding fibrosis showing
giant cell neovascularization were described in the biopsy
report. Proliferated bile ducts altered by fibrosis were seen
in the portal spaces, which allowed confirming the diagnosis
of biliary atresia associated with positive CMV IgM. Due to
the absence of CMV deoxyribonucleic acid (DNA) samples
or positive CMV IgM samples during the first 3 weeks of
life, it was not possible to confirm whether the infection was
neonatally acquired or congenital. After undergoing the pro-
cedure, jaundice significantly decreased and the patient was
discharged. In subsequent follow-up assessments the need
for liver transplant requirement was established.

DISCUSSION

Biliary atresia is a disease in which inflammatory oblitera-
tion of the intrahepatic or extrahepatic ducts is produced
(1). Although its specific cause is unknown, it can be said
that it is a multifactorial disease (6). Genetic, inflammatory
and toxic factors have been described (6). 20% of all cases
of biliary atresia are associated with other congenital mal-
formations, in such cases it is known as biliary atresia with
splenic malformation syndrome (6). The factor respon-
sible for causing this syndrome occurs during embryoge-
nesis. On the contrary, in the remaining 80% of the cases,
where there is only hepatic involvement, it is believed that
the causal factor occurs during embryogenesis. Within this
group, Lakshminarayana et al. established three different
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conditions with shared similarities. First, cystic biliary atre-
sia, in which cystic changes associated with obliteration of
the hepatic ducts occur; biliary atresia associated with posi-
tive CMV IgM results, the focus of this article, and finally,
isolated biliary atresia, which does not share characteristics
with the first two (5).

CMV is a DNA virus that belongs to the Herpesviridae
family. It causes a common unnoticed infection in infants or
adults with a prevalence of 60%-90% worldwide. It can lead
to a fatal outcome in neonates (3). In the latter, its clinical
manifestations vary from asymptomatic viremia to CMV
syndrome or tissue-invasive CMV disease, which occurs
when a specific organ is affected (pneumonitis, colitis, hepa-
titis) (7). Liver involvement is common in congenital and
perinatal infection cases (8). Liver involvement may be mild
and produce hepatomegaly or increased transaminases, or it
can be moderate to severe (hepatitis, cholestatic liver disease
and cirrhosis), although the latter are very rare (8).

In particular, CMV-IgM positive results have been des-
cribed in patients with biliary atresia. To prove a causal rela-
tionship between the virus and biliary atresia, it has been
shown that, compared to patients with biliary atresia but
negative CMV IgM results, viral DNA is detected in 60% of
liver biopsies in patients with biliary atresia associated with
positive CMV IgM results, which is associated with a grea-
ter number of histological characteristics typical of biliary
atresia (3,9, 10). Therefore, CMV is currently considered a
causative agent of biliary atresia.

It has been established that viral infection activates the
immature immune system and triggers an autoimmune
pattern secondary to tolerance breakdown or impaired
immune regulation. It is characterized by Th1/Th2 cell
differentiation imbalance and defects in the number and
function of regulatory T cells leading to epithelial and duc-
tal cell injury, fibrosis and liver cirrhosis (3, 4, 11).

The timing in which the CMV infection that leads to
biliary atresia is acquired is still under study, although it
is believed to occur in the third trimester of pregnancy or
during the neonatal period (6). Zani et al. suggest the pre-
sence of prenatal infection if CMV DNA or positive CMV
IgM are detected in the first 21 days of life. However, obtai-
ning these laboratory results is not a usual finding (10).

Biliary atresia associated with positive CMV IgM results
differs from other types of biliary atresia: its clinical mani-
festations have a late onset. The patient is born apparently
healthy, but after the second week of life obstructive cho-
lestasis is developed, which in turn prolongs over time
(5). Given this clinical spectrum, other neonatal choles-
tasis etiologies must be ruled out (12). The most impor-
tant complementary tests for reaching a diagnosis are

liver function tests, in which elevated liver enzymes and
hyperbilirubinemia resulting from elevated direct bilirubin
levels, are evidenced; viral serology with CMV IgM posi-
tivity; imaging findings confirming the presence of biliary
atresia, and a liver biopsy (5).

Regarding diagnostic imaging findings, a meta-analysis
reported that ultrasound showed a sensitivity and a speci-
ficity of 74.9 % and 93.4 %, respectively, for the diagnosis
of biliary atresia. This low sensitivity was attributed to the
varying expertise of the operator (13). Magnetic resonance
cholangiopancreatography has a sensitivity of 87.7% and
specificity of 64.7% (13). Liver biopsy continues to be
one of the most reliable methods to reach a biliary atresia
diagnosis (14). Specifically, expanded portal ducts, prolife-
ration of the bile ducts, fibrosis and marked hepatic inflam-
mation are evidenced in cases of biliary atresia associated
with positive CMV IgM results (1).

Treatment consists of Kasai biliodigestive shunt, a proce-
dure that, when performed within the first 45 days of life,
is associated with better prognosis and survival rates (15).
However, in patients with biliary atresia associated with
positive CMV IgM results, its late clinical presentation
and late diagnosis postpones surgical management, which,
according to several studies, is performed on average when
the patient is 70-75 days-old (10, 16), which decreases
postoperative jaundice clearance and increases the proba-
bility of requiring liver transplant in the short term (4).

Post-surgical treatment is performed using ursodeoxy-
cholic acid, antibiotics and fat-soluble vitamins (4). So
far, several studies have assessed the efficacy of antivirals
in the treatment of biliary atresia associated with CMV
IgM positivity (1, 17). For example, Parolini et al. showed
that treatment with ganciclovir or valganciclovir improved
resolution of jaundice, increased the native liver survival
rate and reduced the need for liver transplant in patients
who underwent Kasai biliodigestive shunt, (1, 17).

CONCLUSION

Biliary atresia associated with CMV IgM positivity has
distinctive features that allow differentiating it from other
causes of biliary atresia. Regarding its clinical manifesta-
tions, it has a late onset and it is diagnosed based on CMV
IgM positivity and liver biopsy findings, where increased
fibrosis and histologic features compatible with biliary
atresia are evidenced. Treatment consists of performing a
Kasai biliodigestive shunt and the postoperative adminis-
tration of ursodeoxycholic acid, antibiotics and fat-soluble
vitamins. At present, the effect of antivirals in the treatment
of this disease is being evaluated.

Cytomegalovirus-associated biliary atresia: Case report 65



REFERENCES

1.

10.

66

Averbukh LD, Wu GY. Evidence for Viral Induction of
Biliary Atresia: A Review. Journal of clinical and translatio-
nal hepatology. 2018;6(4):410-9.
https://doi.org/10.14218/JCTH.2018.00046

Moore SW, Zabiegaj-Zwick C, Nel E. Problems rela-

ted to CMV infection and biliary atresia. S Afr Med J.
2012;102(11 Pt2):890-2.
https://doi.org/10.7196/SAM]J.6163

XuY, YuJ, Zhang R, Yin Y, Ye J, Tan L, Xia H. The
perinatal infection of cytomeg-alovirus is an important
etiology for biliary atresia in China. Clin Pediatr (Phila).
2012;51(2):109-13.
https://doi.org/10.1177/0009922811406264

Bezerra JA, Wells RG, Mack CL, Karpen SJ, Hoofnagle

JH, Doo E, Sokol RJ. Biliary Atresia: Clinical and Research
Challenges for the Twenty-First Century. Hepatology.
2018;68(3):1163-73. https://doi.org/10.1002/hep.29905
Lakshminarayanan B, Davenport M. Biliary atresia: A com-
prehensive review. ] Autoimmun. 2016;73:1-9.
https://doi.org/10.1016/j.jaut.2016.06.005

Hartley JL, Davenport M, Kelly DA. Biliary atresia. Lancet.
2009;374(9702):1704-13.
https://doi.org/10.1016/S0140-6736(09)60946-6

Plosa EJ, Esbenshade JC, Fuller MP, Weitkamp JH.
Cytomegalovirus infection. Pediatr Rev. 2012;33(4):156-
63; quiz 63.

https://doi.org/10.1542/pir.33-4-156

Li W-W, Shan J-J, Lin L-L, Xie T, He L-L, Yang Y, Wang
SC. Disturbance in Plasma Metabolic Profile in Different
Types of Human Cytomegalovirus-Induced Liver Injury in
In-fants. Scientific Reports. 2017;7(1):15696.
https://doi.org/10.1038/s41598-017-16051-8

Wang W, Zheng S, Shong Z, Zhao R. Development of a gui-
nea pig model of peri-natal cytomegalovirus-induced hepa-
tobiliary injury. Fetal Pediatr Pathol. 2011;30(5):301-11.
https://doi.org/10.3109/15513815.2011.572959

Zani A, Quaglia A, Hadzi¢ N, Zuckerman M, Davenport
M. Cytomegalovirus-associated biliary atresia: An
aetiological and prognostic subgroup. J Pediatr Surg.

Rev Colomb Gastroenterol. 2021;36(Supl.1):63-66. https://doi.org/10.22516/25007440.576

11.

12.

13.

14.

1S.

16.

17.

2015;50(10):1739-45.
https://doi.org/10.1016/j.jpedsurg.2015.03.001

Mack CL. The pathogenesis of biliary atresia: evidence for
avirus-induced autoim-mune disease. Semin Liver Dis.
2007;27(3):233-42.
https://doi.org/10.1055/5-2007-985068

Fawaz R, Baumann U, Ekong U, Fischler B, Hadzic N, Mack
CL, McLin VA, Molleston JP, Neimark E, Ng VL, Karpen
SJ. Guideline for the Evaluation of Cholestatic Jaundice in
Infants: Joint Recommendations of the North American
Society for Pediatric Gastroenterology, Hepatology,

and Nutrition and the European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition. J Pediatr
Gastroenterol Nutr. 2017;64(1):154-68.
https://doi.org/10.1097/MPG.0000000000001334

He JP, Hao Y, Wang XL, Yang XJ, Shao JF, Feng JX.
Comparison of different non-invasive diagnostic methods
for biliary atresia: a meta-analysis. World J Pediatr.
2016;12(1):35-43.
https://doi.org/10.1007/s12519-015-0071-x

Dong C, Zhu HY, Chen YC, Luo XP, Huang ZH. Clinical
Assessment of Differential Diagnostic Methods in Infants
with Cholestasis due to Biliary Atresia or Non-Biliary
Atresia. Curr Med Sci. 2018;38(1):137-43.
https://doi.org/10.1007/s11596-018-1857-6

Serinet MO, Wildhaber BE, Broué P, Lachaux A, Sarles J,
Jacquemin E, Gauthier F, Chardot C. Impact of age at Kasai
operation on its results in late childhood and adolescence:
a rational basis for biliary atresia screening. Pediatrics.
2009;123(5):1280-6.
https://doi.org/10.1542/peds.2008-1949

Fischler B, Svensson JF, Nemeth A. Early cytomegalovirus
infection and the long-term outcome of biliary atresia. Acta
Paediatr. 2009;98(10):1600-2.
https://doi.org/10.1111/j.1651-2227.2009.01416.x
Parolini F, Hadzic N, Davenport M. Adjuvant therapy

of cytomegalovirus IgM + ve associated biliary atresia:
Prima facie evidence of effect. Journal of Pediatric Surgery.
2019;54(9):1941-5.
https://doi.org/10.1016/j.jpedsurg.2018.12.014

Clinical case



