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Abstract

The diagnosis of cholestasis during infancy is challenging because of its diverse etiology.

To determine the etiology and clinical profile of cholestatic jaundice during infancy in
Thammasat University hospital.

The medical records of all patients with the diagnosis of cholestatic jaundice between January
2012 and January 2017 were reviewed retrospectively. Demographic characteristic, investigation,
and etiology of cholestasis were collected.

We enrolled 122 infants in our study (74 boys). The mean age at presentation of jaundice was
46.6 + 62.6 days. Preterm infants numbered 68 (55.7%). Parenteral nutritional-associated liver
disease (PNALD) in infants was the most common cause of cholestatic jaundice (29.5%) and
occurred more often in preterm infants (75.5%). Idiopathic neonatal hepatitis (17.2%) and sep-
ticemia (13.1%) were common. Sixteen infants (13.1%) had biliary tract abnormalities, biliary
atresia (BA) in 14 (11.5%) and choledochal cyst (2%), respectively. In biliary atresia, the mean
age of jaundice by parental history was 47.1 days but the mean age at the first medical visit
was 80.6 days.

PNALD in sepsis infants is the most common etiology of cholestatic jaundice in our setting,
particularly in preterm infants. Identification of the possible disorders of cholestatic jaundice
and accurate diagnosis are important for successful management and a better outcome.

Keyword: Parenteral nutritional-associated liver disease, Cholestasis, Cholestatic jaundice, Biliary atresia

Received: 18 February 2019 Revised: 3 December 2019 Accepted: 13 February 2020

* Department of Pediatrics, Faculty of Medicine, Thammasat University

** Division of Gastroenterology and Hepatology, Department of Pediatrics, Faculty of Medicine, Thammasat University
Corresponding author : Punnapatch Piriyanon, Department of Pediatrics Gastroenterology and Hepatology, Faculty of Medicine,
Thammasat University, Pathumthani, Thailand 12120



138

Thammasat Medical Journal, Vol. 20 No. 2 April - June 2020

Introduction

Cholestasis during infancy is a rare condition but
potentially a serious problem, affecting approximately
1 in 2,500 infants."” The typical findings in an
infant who has cholestasis are protracted jaundice,
scleral icterus, light colored stools, dark colored
urine, and hepatomegaly. Any infant with cholestatic
jaundice or liver disease should be immediately
evaluated. The effects of cholestasis are profound
and widespread that lead to worsening liver disease
and systemic illness.

Cholestatic jaundice can thus be classified
into intrahepatic or extrahepatic cholestasis,
depending upon the level of obstruction to bile flow.
Extrahepatic cholestasis or obstructive cholestasis
is due to excretory block outside of the liver, along
with the extrahepatic bile ducts particularly biliary
atresia (BA)and choledochal cyst. Other extrahepatic
causes of biliary obstruction in young infants include
inspissated bile/plug syndrome, gallstones or biliary
sludge and neonatal sclerosing cholangitis. Intrahepatic
cholestasis can be due to a disease involving the liver
parenchymal cells and/or the intrahepatic bile ducts
such as neonatal hepatitis, metabolic/genetic caused
(galactosemia, tyrosinemia type |, panhypopituitarism,
bile acid synthetic defects, progressive familial
intrahepatic cholestasis (PFIC), Alagille syndrome,
parenteral nutrition-associated liver disease (PNALD)
and a broad array of generally rare disorders.

Biliary atresia (BA) is the most common cause
of cholestatic jaundice in the first months of life,
occurring in 25-41% of patients, followed by idiopathic
cholestasis (13%), progressive familial intrahepatic
cholestasis (PFIC, 10%), cholestasis of preterm
infants (10%), alpha-1 antitrypsin deficiency, Alagille
syndrome, portocaval shunts, mitochondriopathy and
biliary sludge."®

Aanpreung et al and Osatakul S et al reported
the etiology of cholestasis in Thai infant include
idiopathic neonatal hepatitis (INH) 23-55%,
extrahepatic biliary atresia (EHBA) 22.2-67%, TPN-

related cholestasis 18.3%, infection 1-9.9%, endocrine
causes 6%, choledochal cyst 5.6%, Down syndrome
4.4%, hemolytic anemia 1.6%, and miscellaneous
causes 9.1%, respectively.”®

The objective of this study was to investigate
the etiology and clinical characteristic of neonatal and

infant cholestasis in Thai setting.

Methods

A retrospectively, chart review study,
performed at Thammasat University hospital during
2012-2017. It was approved by the Ethics committee
of the Faculty of Medicine, Thammasat University. We
included term and preterm infants with cholestatic
jaundice that developed before they reached
12 months (m) of age. Cholestasis was defined as
either: (i) a direct bilirubin > 1 mg/dL with a total
bilirubin < 5 mg/dL or (i) direct bilirubin > 20% when
the total bilirubin > 5 mg/dL.” PNALD is defined as
a decrease in bile flow, independent of mechanical
obstruction in patients receiving prolonged parenteral
nutrition (PN) and with no other underlying cause of
liver disease.”"" Clinical diagnoses of PNALD includes
serum direct bilirubin >2 meg/dL or ALT > 2 x the
upper limit of normal.>’

The exclusion criteria were age >12 m, loss to
outpatient follow up due to any causes, and incomplete
medical record data. All children underwent a full
history and physical examination, which included
an eye examination by ophthalmologists and
echocardiogram if a cardiac abnormality was found.
Stools were examinated to look for pale-colored
or acholic stool. Information collected includes
demographic data, gender, age of presentation, blood
chemistry, diagnostic imaging test, liver histology and
genetic/metabolic testing.

Data were recorded on the standard case
report forms. The data analysis includes descriptive
statistics of means with standard deviations, medians,

and ranges by using SPSS.
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Result

One hundred twenty-two infants [74 boys
(60.7%)], with cholestatic jaundice met the inclusion
criteria. 44.3% of infants were term newborn. Clinical
characteristics of cholestatic jaundice are shown
in Table 1. The mean age onset of jaundice was
46.68 + 62.6 days, but the mean age at presentation
of parental concern was 55.54 + 65.59 days. Most
BA infants (78.6%) had acholic stools at their first
presentation. However, acholic stools were found
in non BA group 6.6%, such as idiopathic neonatal
hepatitis (n=4), PNALD (n=2), Alagille syndrome (n=1)
and congenital syphilis (n=1).

The etiologies of cholestatic jaundice was
shown in Table 2. PNALD was the most common
cause (40.2%) neonatal and infant cholestasis and
often occurred in preterm infants [n=37, (75.5%)].
Thirteen patients (10.7%) were PNALD, characterized
cholestasis >2 weeks associated with TPN. Thirty-six
patients were (29.5%) had PNALD combine with a
confirmed bacterial infection either spontaneous
or related to the TPN. Eight of whom were preterm
infant with intestinal atresia and five cases were term
infants with underlying gastroschisis, NEC or intestinal
atresia, PPHN and HIE.

Sixteen patients (13.1%) had biliary tract
abnormality. BA and choledochal cyst were found in
14 and 2 cases, respectively. The mean age of the
first medical visit in BA group was 80 days, but mean
age of onset that parental concern was 47.1 days. The
ultrasonography for diagnosis of biliary atresia based
on the appearance of the gall bladder revealed a
false negative result of 75% (9 in 12) and false positive
result of 4.4% (3 in 68). The triangular cord sign was
positive in three cases of biliary atresia and biliary
cirrhosis with ascites were found in 2 cases. Technetium
99m-iminodiacetic acid hepatobiliary scintigraphy was
done in 5 cases of suspected BA and only 2 cases
presented no evidence of tracer excretion into the

biliary system. Two patients underwent a percutaneous

liver biopsy and histology showed the classic
histologic features of biliary obstruction, such as bile
duct proliferation, perilobular fibrosis and periportal
bridging, with preservation of the basic hepatic lobular
architecture. The intraoperative cholangiogram and
histologic examination of the duct remnant were
done in 7 cases.

In 108 patients of non-BA group, 87 cases
(80.6%) had neonatal hepatitis with an identifiable
cause and 21 cases (19.4%) were idiopathic neonatal
hepatitis. Infants with TORCHs infections were CMV
hepatitis (n=3), confirmed by urine CMV, PCR for CMV,
and liver histology. One infant had clinical features of
congenital syphilis associated with an elevated rapid
plasma reagin (RPR) test. Infants who had infection
(16 cases; 13.1%) were identified by presented of
clinical SIRS™. In non-BA group, liver biopsy was
performed in 18 (16.7%) patients.

Infants with genetic diseases (12 cases;
9.8%), comprised eight cases of trisomy 21 that was
confirmed by karyotyping. Four cases had trisomy 21
with transient abnormal myelopoiesis (TAM), one case
was hypothyroidism and three case were idiopathic
cause. Complete metabolic screening was performed
in seven cases but all were negative even though
metabolic disease was suspected strongly because
of seven patients presented with hypoglycemia,
with positive reducing sugars in urine and high
alpha-fetoprotein (AFP). One infant had primary
hyperlactatemia based a high serum lactate.

Three cases were diagnosed Alagille
syndrome. All of them presented peripheral
pulmonary artery stenosis, butterfly vertebrae and
liver histological finding compatible with Alagille
syndrome. One patient was positive for posterior
embryotoxon by slit lamp eyes examination. Clinical
diagnosis can be confirmed with genetic testing by
finding a mutation with sequence analysis of JAG1 or

NOTCH2 on Fluorescence in situ hybridization (FISH).
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We founded an array of miscellaneous etiologies jaundice due to isoniazid (INH) and hereditary
of cholestatic jaundice in infants. For example, spherocytosis with hemosiderosis was confirmed by
a patient with congenital tuberculosis was cholestatic liver histology.

Table 1 Clinical characteristic of neonatal and infant cholestasis

neonatal and infant cholestasis n=122 (%)

Mean age onset of jaundice (mean+ SD) (days) 46.68 + 62.6
BA group 47.1
Non-BA group 41.6

Mean age at the first medical visit (mean+ SD) (days) 55.54 + 65.59
BA group 80.6
Non-BA group 46.6

Acholic stool (n [%])

BA 11/14 (78.57)

Non-BAgroup
Hepatomegaly (n [%])
Splenomegaly (n [%])
Ascities (n [%])
Encephalopathy (n [%])

8/122 (6.55)
54 (44.26)
23(18.85)

5(4)
5(4)




Thammasat Medical Journal, Vol. 20 No. 2 April - June 2020

141

Table 2 Etiology of neonatal and infant cholestasis

Etiology N (%) n = 122

BILE DUCT ANOMALY

Biliary atresia 14 (11.5)
Choledochal cyst 2 (1.6)
Alagille syndrome 3 (2.5)
TOXIC OR SECONDARY DISORDERS

PNALD 49 (40.2)
Drug (isoniazid) 22 (18)
Hemosiderosis of liver 1 (0.8)
INFECTIOUS DISORDERS

bacteria, fungus 16 (13.1)
TORCHs 4 (3.3)
Genetic disorder

Trisomy 21 8 (6.6)
a) TAM q

b) Hypothyroid 1

¢) Idiopathic 3

IMMUNOLOGICAL DISORDERS

Langerhan’s cell histiocytosis 1 (0.8)
VASCULAR MALFORMATIONS

Hepatic hemangioma 1 0.8

MISCELLANEOUS

Idiopathic neonatal hepatitis 22 18

PNALD: parenteral nutrition-associated liver disease, TORCHs: Toxoplasmosis, Other (syphilis, varicella-zoster, parvovirus B19),

Rubella, Cytomegalovirus (CMV), and Herpes infections, TAM: Transient abnormal myelopoiesis
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Discussion

In the present study, we have shown that
PNALD combined with sepsis was the most common
etiology of jaundice, followed by idiopathic neonatal
hepatitis and BA. PNALD combined with sepsis was
found higher rate than the other previous study because
we included both term and preterm infants including
underlying disease intestinal atresia, gastroschisis,
necrotizing enterocolitis, persistent pulmonary
hypertension of the newborn, and hypoxic ischemic
encephalopathy.””  PNALD had multifactorial risk
factors, including preterm birth, intestinal failure,
oxidative stress, infection, nutrient deficiencies, and
contaminants in PN products, as well as macronutrient
provisions in the form of intravenous fat emulsion
and proteins.’> ¥ In addition, small for gestational
age is a strong independent risk factor for neonatal
cholestasis."

However, they were not the clinical guideline
of cholestasis in the preterm infant for prolong PN
used. We suggested to close follow-up and serial
measurements of fractionated bilirubin levels early in
life are important, monitoring growth, and tolerance
of enteral feedings. In the future research and clinical
interventions would be helpful to resolve many pending
issues in this field.

Previous studies reported that the most
common causes of cholestatic jaundice in the first
months of life are BA (25%-40%)."® This study showed
a BA rate of 11% which was much less than previous
studies. In our series, infants with BA presented with
delay in mean age of the first medical visit (80 days),
but the mean age of onset that parental concern was
47.1 days. Matthai et al. reported the mean age of
the first medical visit of BA to hospital in their series
was 2.9 months, similar to this study'® Karim also
reported a considerable delay of diagnosis, a mean
of 3.5 months®. The discrepancy of color recognition

significantly contributed to delay in the detection

of BA. The affected infants may present with
pigmented stools after birth, and a prolonged jaundice
maybe easily misinterpreted as physiological or breast
milk jaundice. As a result, they were often referred
too late to obtain the optimal benefit from surgical
treatment. Two studies from Taiwan reported better
outcomes when an Infant Stool Color Card screening
program was implemented. These studies compared
outcomes before and after screening revealing significant
increases in the proportion of patients undergoing
Kasai operation before 60 days of life.""

Acholic stools are almost found in obstructive
cause particularly BA and choledochal cyst. Although
it presented in the idiopathic neonatal hepatitis,
PNALD, Alagille syndrome and congenital syphilis.
However, persistent acholic stools with jaundice is the
most common clinical presentation of BA and should
be high on the differential diagnosis.

The abdominal ultrasound is highly sensitive
in excluding choledochal cyst or gallstone disease.
Signs suggestive of BA include absent or abnormal
gallbladder and the triangular cord sign. Retrospective
review of ultrasonography for diagnosis of biliary
atresia based on the appearance of the gall bladder
revealed a false negative result of 75% and false
positive result of 4.4%. The DISIDA scan is another
useful investigation that measures the patency of
the biliary tree. The best diagnosis modalities are
intraoperative cholangiogram and histological
examination of the duct remnant.

Though, in biliary atresia, cholestatic jaundice
developed early but most of the case came to the
hospital about 2 months. There are urgent need to
create greater awareness about biliary atresia. This
effort will salvage a number of infants and may help
reduce the infant mortality rates in whom received
surgical treatment before 60 days of age. Providing
effective guidance, stool color card and counselling to
families are necessary and may help early detection

of cholestatic infant.
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Infectious caused of cholestasis jaundice such
as syphilis, rubella, toxoplasmosis, and herpes virus
presented with small for gestational age, coagulopathy,
and growth restriction. Screening for syphilis during
antenatal care and treating seropositive mothers are
essential for preventing congenital syphilis. In our
series, only one child had congenital syphilis.

Our rate of Alagille syndrome was similar to
previous studies that have reported the rate of 2-6%.> "
Liver histology typically demonstrates a paucity
of interlobular biliary ducts. The main diagnostic
criteria of AS are typical facial signs such as a broad
forehead, deepset eyes, a pointed chin, an ocular
embryotoxon, cardiac abnormalities, and butterfly
vertebrae. Our infants presented with three major
diagnostic criteria, namely, peripheral pulmonary
artery stenosis, butterfly vertebrae and typical
liver histology. However, infants younger than 6
months of age may not present with a marked
paucity of the bile ducts and some may have ductal
proliferation. Therefore, a full work up is essential
and should include a complete physical examination,
ophthalmologic examination, liver histology and
confirmed with genetic testing to detect the genetic
mutation by sequence analysis of JAG1 or NOTCH2.

Our study was a retrospective case study
bases on 122 infants. Some patients did not have full
investigations like complete metabolic screening and

gene mutation analysis.
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