
Turkiye Klinikleri J Med Sci 2015;35(4)

218

Evaluation of Infants with
Neonatal Cholestasis: Experience of a

Tertiary Referral Center in Turkey

ABS TRACT Objective: Neonatal cholestasis can be the initial evidence of a heterogeneous
group of diseases of different etiologies. The aim of the study is to evaluate the patients with
neonatal cholestasis and analyse the etiologic factors, diagnostic tools and outcome. Material
and Methods: Seventy-five patients (65% males, 45% females) between 0-6 months of age with
neonatal cholestasis were retrospectively evaluated; analysed for the clinical, laboratory, radi-
ological, scintigraphic data and histopathological findings from liver biopsies. Results: Eighty
per cent of the infants’ admitted to our hospital because of prolonged jaundice. The onset of the
jaundice was in the first week of life in 64% of the cases, but admission time of the referral cen-
ter was median two months.  Biliary atresia (BA) was determined in 21 (28%), neonatal hepatitis
(NH) in 54 (72%) of the patients. Biliary atresia group had significantly more frequent acholic
stool, relatively lower aspartate aminotransferase, but higher gamma-glutamyl transpeptidase,
and serum protein levels. Liver biopsy and hepatobiliary scintigraphy were the most sensitive
methods for differentiation BA from NH (p<0.05). During the follow-up period, 13 of the pa-
tients (18%) died, whereas cholestasis improved in 14 of the patients with NH (27%) within
median 6 months. Survival rate at one year was 45.5% for the patients with BA, and 87% for
the patients with NH. So patients with NH had better prognosis (p<0.05). Conclusion: It has
been evident that early diagnosis and intervention of treatable causes of neonatal cholestasis
have a vital importance.
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ÖZET Amaç: Neonatal kolestaz farklı nedenlerle oluşan heterojen bir grup hastalığın ilk bulgusu
olabilir. Bu çalışmanın amacı neonatal kolestazlı hastaların değerlendirilmesi ve etyolojik faktör-
ler, tanı yöntemleri ve sonuçlarının incelenmesidir. Gereç ve Yöntemler: Neonatal kolestazı olan,
yaşları 0-6 ay arasında değişen 75 hasta (%65’i erkek, %45’i kız) geriye dönük olarak değerlen-
dirildi; klinik, laboratuvar, radyolojik, sintigrafik verileri ve karaciğer biyopsilerindeki histo-
patolojik bulguları incelendi. Bulgular: Bebeklerin %80’i uzamış sarılık nedeniyle hastanemize
başvurmuştu. Olguların %64’ünde sarılık yaşamın ilk haftasında başlamasına rağmen ortanca
başvuru zamanı iki aydı. Hastaların 21’inde (%28) bilier atrezi (BA), 54’ünde (%72) neonatal
hepatit (NH) saptandı. Bilier atrezi grubunda akolik dışkı daha sık, aspartat aminotransferaz
görece düşük, ancak gama-glutamil transpeptidaz ve serum protein düzeyleri yüksek saptandı.
Karaciğer biyopsisi ve hepatobilier sintigrafi BA’nın NH’den ayrımında en duyarlı yöntem-
lerdi (p<0,05). İzlem sırasında 13 hasta (%18) kaybedildi, ancak NH’li 14 hastada (%27) ko-
lestaz ortanca 6 ay içinde düzeldi. Bilier atrezili hastaların bir yıllık yaşam oranı %45,5 iken,
NH tanılı hastaların %87 idi. Neonatal hepatitli hastaların prognozları daha iyiydi (p<0,05).
Sonuç: Erken tanı ile neonatal kolestazın tedavi edilebilir nedenlerine müdahale edilmesinin ya-
şamsal önemi olduğu açıktır.
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holestasis is a term described for conditions
associated with retention of substances
normally excreted in bile; characterized by

acholic stool, dark urine and direct hyperbiliru-
binemia.1-3 Neonatal cholestasis has been reported
to occur 1 in 2500-5000 infants, in consequence
of obstruction of the bile flow through the intra-
hepatic or extrahepatic biliary tract or impaired
bile formation by the hepatocyte (e.g. infectious,
toxic, genetic or metabolic diseases).1,4 The two
most common causes are extrahepatic biliary
atresia (BA) and neonatal hepatitis (NH), ac-
counting for 50% to 70% of cases.5,6 Early diag-
nosis is necessary for medical treatment of
metabolic and infectious liver diseases and surgi-
cal management of BA.1 In this study, we aimed
to analyse the clinical, laboratory data, imaging
methods and outcome of the patients with neona-
tal cholestasis.

MATERIAL AND METHODS

PATIENTS AND CLINICAL DATA

Seventy-five subjects with neonatal cholestasis
who admitted to our Pediatric Gastroenterology
department in two years period were retrospec-
tively evaluated for the clinical, laboratory, radi-
ological, scintigraphic, histopathological data,
follow-up course and outcome. The study was ap-
proved by the local ethics committee.

All infants were younger than 6 months of
age and had direct bilirubin exceeding 2 mg/dL
or 20% of the total bilirubin.  The patients’ birth
weight, gestational history, intrapartum events,
postnatal course, beginning time of the jaundice,
nutrition and infection status, urine and stool 
features were recorded. After obtaining detailed
history physical examination was done. Eyes
were examined by an ophthalmologist. The labo-
ratory studies such as urine analyses, liver and
thyroid function tests were evaluated. Results 
of the metabolic screening, serologies of toxo-
plasmosis, rubella, cytomegalovirus (CMV), her-
pes virus, syphilis, serum alpha 1-antitrypsin
levels, sweat chloride test, radiological studies
(ultrasonography, hepatobiliary scintigraphy,

echocardiography), and liver biopsies were also
evaluated. 

Hepatobiliary scintigraphy was performed in
59 of the subjects (79%) using technetium-labeled
iminodiacetic acid analogues, after receiving phe-
nobarbital at a dose of 5 mg/kg/day, two divided
doses, orally for five days. During scintigraphy,
when radioactive tracer passed through the small
bowel within 24 hours, BA was ruled out. Percuta-
neous liver biopsy was performed to 39 (52%) of
the subjects using the Menghini technique. Biliary
atresia was suggested when biopsy showed bile
ductular proliferation, portal tract fibrosis and bile
plugs on portal triads. Bile duct paucity is defined
histologically in a full-term or older infant as a ratio
of bile duct to portal tract that is less than 0.5 in a
minimum of ten portal tracts. Hepatocellular and
canalicular cholestasis with variable degrees of
giant cell transformation are suggestive for pro-
gressive familial intrahepatic cholestasis (PFIC).
Parenteral nutrition-associated cholestasis is a clin-
ical diagnosis based on the use of total parenteral
nutrition (TPN) for two weeks or longer before
onset of cholestasis in the absence of any other
identifiable cause, and gradually improvement after
discontinuation of TPN.1 The diagnosis of NH in-
cluding intrauterine infection, genetic syndromes,
endocrine disorders and inborn errors of metabo-
lism was based on clinical and laboratory data and
nonspecific hepatic inflammation on liver biopsy.
Idiopathic neonatal cholestasis was described when
cholestasis occurred in the first three months of
life, and no identifiable causes could be deter-
mined.

STATISTICAL ANALYSIS

The numeric data were expressed as mean (SD) or
median (min-max) in respect to the variables
which were normally distributed or not.  Student’s
t-test and x² test were used for the comparison of
descriptive measures and categorical variables. Sur-
vival rates were calculated using the Kaplan-Meier
method. Analyses were performed using the SPSS
for Windows (version 15.0; SPSS Inc., Chicago, IL).
When p value was ≤0.05 considered statistically
significant. 
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RESULTS

Forty-nine (65%) of the subjects were male, 26
(35%) were female, and median age at the time of
initial referral was 2 months (range, 0-6 months).
Referral complaints were jaundice in 47 (63%),
jaundice and pale stool in 9 (12%), jaundice and ab-
dominal distension in 4 (5%), bleeding in 2 (3%) of
the patients. Eleven of the patients (15%) admitted
to the hospital for other complaints, so cholestasis
was detected incidentally. The onset of jaundice
was within the first week of life in 37 of the infants
(49%). However 4 infants with BA (19%), and 3
with NH (6%) had no jaundice until two months
of age. There was no significant difference be-
tween patients with NH or BA for gender, age,
beginning time of the jaundice, referral time and
complaint. 

Twenty-six of the 32 patients (81%) with fa-
milial consanguinity had NH, and 6 (19%) had BA.
Neonatal hepatitis was determined in 15 (83%) of
the 18 infants with low birth weight. Twelve of the
13 premature infants (92%) had NH. There was no
significant difference found between two groups
for consanguineous marriage, low birth weight,
prematurity or family history of cholestatic disease. 

On physical examination; hepatomegaly was
detected in 60 (80%), hepatosplenomegaly in 30
(40%), congenital heart disease in 10 (13%) (ven-
tricular septal defect in 3, patent foramen ovale in
3 and patent ductus arteriosus in 4), skeletal ab-
normalities in 3 (4%) of the 75 infants. One sub-
ject had cataract (with galactosemia), one had
coloboma (with tyrosinemia), and one had mi-
crophtalmia (with BA) on ophthalmologic exami-
nation. In patients with NH, 35% of the patients
weight, and 25% of the patients height were below
3rd percentile. In patients with BA, 33% of the pa-
tients weight, and 14% of the patients height were
below 3rd percentile. There was no significant dif-
ference between patients with NH or BA for
weight or height percentiles. Seven of the 21 in-
fants (33%) with acholic stool had NH. Otherwise,
7 of the subjects (33%) who had intermittent
coloured stool diagnosed as BA according to hepa-
tobiliary scintigraphy or liver biopsy. There was a

statistically significant difference of acholic stool
for distinction BA from NH with 62% sensitivity
and 85% specificity (p<0.05). 

All of the patients had increased liver function
tests on laboratory evaluation. BA group had sig-
nificantly lower aspartate aminotransferase (AST),
but higher gamma-glutamyl transpeptidase (GGT),
serum protein levels (p<0.05). Elevated GGT levels
were determined in 19 of the subjects with NH
(36%) and 18 with BA (82%). The sensitivity and
specificity of the serum GGT level for distinction
BA from NH were 76% for the cut-off level of 336
U/L. Clinical characteristics and laboratory data of
the patients with neonatal cholestasis are presented
in Table 1. 

On abdominal ultrasonography, 3 of the 5 pa-
tients (60%) whose gallbladder could not be visu-
alized had BA. Doppler ultrasonography revealed
that one subject had portal vein thrombosis and he
was treated with low molecular weight heparin.
Seven of the 31 patients (23%) with normal ultra-
sonographic findings were diagnosed as BA. There
was no significant difference between the two
groups for abdominal ultrasonography.

Hepatobiliary scintigraphy failed to show bil-
iary excretion into the gastrointestinal tract in 21
infants, and 18 (86%) of them were diagnosed as
BA. In other three patients who showed no biliary
excretion, two of them had ductal paucity, and one
had neonatal hemochromatosis. There was a statis-
tically significant difference of scintigraphy for dis-

NH (n=54) BA (n=21) p

Hepatomegaly (n [%]) 41 (76) 19 (90) >0.05

Splenomegaly (n [%]) 21 (39) 7 (33) >0.05

Acholic stool (n [%]) 7 (13) 14 (66) <0.05

AST (U/L)* 284±35 194±23 <0.05

ALT (U/L)* 172±26 116±17 >0.05

GGT (U/L)* 273±47 829±140 <0.05

Conjugated bilirubin (mg/dL)* 4.7±0.4 5.8±0.4 >0.05

Serum protein (mg/dL)* 5.05±0.1 5.5±0.1 <0.05

TABLE 1: Clinical characteristics and laboratory data of
the patients with neonatal cholestasis.

*Values as mean±SD.

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; BA: Biliary atresia;

GGT: Gamma-glutamyl transpeptidase; NH: Neonatal hepatitis.
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tinction BA from NH with 100% sensitivity and
63% specificity (p<0.05).

Percutaneous liver biopsy revealed BA in 14
infants, NH in 13, cirrhosis in 4, PFIC in 5, bile duct
paucity in one, hemochromatosis in one, tyrosine-
mia in one. There was a significant difference in
liver biopsy for distinction BA from NH (p<0.05).

The infectious cause for NH was identified in
5 of the 75 infants, 4 of them had CMV infection
and one had septicemia, died in despite of appro-
priate antibiotherapy. Two infants with CMV in-
fection were treated with gancyclovir, then direct
bilirubin and liver enzymes returned to normal
levels. Metabolic or genetic causes were identified
in 8 of the 75 infants, 2 of them with galactosemia
had favourable outcome with lactose free diet. One
of the patients with neonatal hemochromatosis and
one with tyrosinemia who died from hepatic fail-
ure. One patient with Pompe disease, one with
neonatal hemochromatosis and one with hemo-
phagocytic lymphohistiocytosis left follow-up.
Cholestasis was resolved by hormone replacement
in one infant with hypothyroidism. Sweat chloride
test and serum alpha-1 antitrypsin levels were nor-
mal in all detected infants. Parenteral nutrition-as-
sociated cholestasis was defined in two preterm
infants and it resolved after termination of TPN.
Eight patients with PFIC had chronic unremitting
conjugated hyperbilirubinemia and recurrent
acholic stool. After other metabolic and anatomic
causes were excluded, liver biopsy showed hepato-
cellular and canalicular cholestasis. One patient
with Jeune Syndrome (asphyxiating thoracic dys-
trophy) had typical radiographic findings including
a bell-shaped thorax with short, horizontally ori-
ented ribs, irregular costochondral junctions, and
polydactyly. The etiology of the cholestasis could
not be determined in 29 of the infants (Table 2).

As a result, 21 (28%) of the patients were di-
agnosed as BA, 54 (72%) were diagnosed as NH. All
infants with chronic cholestasis received ur-
sodeoxycholic acid (15-20 mg/kg/d divided into
three doses orally) and supportive nutritional man-
agement including fat-soluble vitamins, and a diet
that is rich of medium chain fatty acids until reso-
lution of cholestasis. Median follow-up time was 4

months (range, 1-40). Hepatoportoenterostomy
was performed to 12 (57%) of the patients with BA,
whereas 2 of the patients’ parents refused sur-
gery. Overall three patients (one of them after
Kasai portoenterostomy, and two with cirrhosis
and end-stage liver disease) underwent liver
transplantation. During follow-up period 46 of
the patients (64%) survived, whereas cholestasis
improved within median 6 months (range, 2-17) in
14 patients with NH (27%). Four of them after he-
patoportoenterostomy, in total 7 of the patients
with BA died. Two of the patients with PFIC, one
with tyrosinemia, one with neonatal hemochro-
matosis, and other two with idiopathic NH died
from sepsis and end stage liver failure. Patients out-
come in NH group were significantly better from
BA group (p<0.05). Survival rate at one year was
45.5% for the patients with BA, and 87% for the
patients with NH. There was a significant differ-
ence in survival between two groups which are
shown on Figure 1 (p<0.05).

DISCUSSION

Defining the cause of the neonatal cholestasis is dif-
ficult, because of the several possible diagnoses
with similar clinical presentations or laboratory
tests. Early intervention with surgical management

Diagnosis Risk Factors Frequency (n) (%)

Biliary atresia 21 28

Neonatal hepatitis 54 72

Progressive familial intrahepatic cholestasis 8 10

Cytomegalovirus infection 4 5

Parenteral nutrition related cholestasis 2 2.7

Galactosemia 2 2.7

Neonatal hemochromatosis 2 2.7

Familial hemophagocytic lymphohistiocytosis 1 1.4

Congenital hypothyroidism 1 1.4

Jeune syndrome 1 1.4

Septicemia 1 1.4

Portal vein thrombosis 1 1.4

Tyrosinemia 1 1.4

Pompe disease 1 1.4

Idiopatic 29 39

Total 75 100

TABLE 2: Etiology of the neonatal cholestasis.
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of BA or medical treatment of other metabolic or
infectious diseases is essential for long term sur-
vival.1 In developing countries, delay in presenta-
tion and diagnosis are the most important factors
that result in poor prognosis in infants with
cholestasis.6 This study was conducted in a tertiary
pediatric referral center in Turkey; we assessed
onset of jaundice in the first week of life in the ma-
jority of cases (64%), but admission to a referral
center at median two months like the previous
studies have been reported.6,7 Delayed presentation
is likely to be associated with increasing hepato-
cellular damage and greater difficulty in differenti-
ating BA from NH.8 It was reported that onset of
jaundice before two weeks of life refers to BA with
92% sensitivity, and 37% specificity.9

Previous reports showed that infants with NH
were frequently male, low birth weighted, or pre-
mature, but they were not statistically significant in
this study.10 Although considerable proportion of
the cases’ parents had consanguineous marriage, the
rate of diagnosis of inborn errors of metabolism was
only 10%. This may be explained by the high rate of
diagnosis of idiopathic NH (39%), and current
causes of cholestasis could not have been identified. 

Persistent acholic stool is an important feature
of BA. In this study, 67% of the infants with BA,
and 13% with NH had acholic stool. We found a
significant difference of acholic stool for distinc-
tion between BA and NH with 62% sensitivity,
and 85% specificity. Çayır et al. also reported that
acholic stool had 67% sensitivity, and 71% speci-

ficity for distinction between BA and NH.9 During
the initial phase of BA stool may contain some bile
pigment but in severe cholestasis, by virtue of de-
fective bile acid excretion from hepatocytes,
acholic stool may occur in infants with NH. 
Persistent coloured stool rules out BA, but inter-
mittently acholic stool can be seen in both con-
ditions.1,11 In Taiwan, a universal screening system
using an infant stool colour card was established to
promote the early diagnosis for BA, and this en-
hanced early referral, timely performance of Kasai
operation and better outcome.12

The initial assessment should confirm rapidly
that cholestasis is present, provide a baseline as-
sessment of severity of liver dysfunction, and ex-
clude potentially treatable infectious and metabolic
disorders. Because the lack of specific clinical fea-
tures and overlap of many diagnostic studies, most
cholestatic infants require a stepwise, compre-
hensive evaluation.1 Liver biochemical tests
show nonspecific and variable elevation in neona-
tal cholestasis; but both our study, and studies re-
ported by Mieli-Vergani et al, and Dehghani et al.
revealed that relatively lower AST and higher GGT
levels were seen in infants with BA.8,13 We also de-
tected in infants with BA, serum protein levels
were high from infants with NH, which might be
explained by infants with NH had more metabolic
or infectious diseases that caused malnutrition. In
patients with NH, 35% of the patients weight, and
25% of the patients height were below 3rd per-
centile. In patients with BA, 33% of the patients
weight, and 14% of the patients height were below
3rd percentile. But we did not find any significant
difference between the two groups for weight or
height percentiles.

Abdominal ultrasonography can demonstrate
cystic or obstructive dilatation of the biliary tree in
neonatal cholestasis. Sensitivity of small or absent
gallbladder varies from 73% to 100% for distinc-
tion between BA and NH in several studies.1 How-
ever in our study 23% of the patients with normal
ultrasonographic findings were diagnosed as BA.
This study and Doğancı et al. showed no statisti-
cally significant difference of ultrasonography for
distinction BA from NH.14

FIGURE 1: Survival of the patients with neonatal hepatitis and biliary atresia.
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Hepatobiliary scintigraphy also makes a re-
markable contribution to differential diagnosis es-
pecially in differing abnormal excretion and liver
uptake patterns. Phenobarbital is used for five days
before scintigraphy to enhance excretion of the
tracer which is a potent inducer of hepatic enzymes
and increases bilirubin conjugation.15 Infants with
NH, who have long term cholestasis, uptake of the
tracer to the liver can decrease, even 25% of the
cases show no biliary excretion.16 In our study, 5 of
the 54 patients with NH, hepatobiliary scintigra-
phy failed to show biliary excretion into the gas-
trointestinal tract. Eventually this study and
previous studies showed that scintigraphy is sensi-
tive for detecting BA but not so specific in distinc-
tion from NH.9,10,15,17

Liver biopsy remains the gold standard for dif-
ferentiating causes of neonatal cholestasis with
high sensitivity and specificity.9,14,18 In the present
study, concordant with the literature, 21 (28%) of
the 75 patients had BA, 54 (72%) had NH with 29
(39%) of them were idiopathic. Previous studies
showed that infants with NH had variable progno-
sis, but in 60% to 70% of cases liver functions
might return to normal ranges with optimal nutri-
tional support.19 In the presence of cholestasis,
caloric intake should be approximately 125% of the
recommended dietary allowance based on ideal
body weight, and fat soluble vitamin supplemen-
tation should be initiated. Infant formulas contain-
ing medium chain triglycerides will provide better
energy balance, because they are relatively water-
soluble, and can be directly absorbed in the portal
circulation.20 Ursodeoxycholic acid is a choleretic,
nontoxic bile acid, which has been used for
cholestatic liver disease in children safely. The var-
ious mechanisms of action of this bile acid include
direct cytoprotection and immunomodulation.15 In

this study, liver function tests of one fourth of the
infants with NH who were treated medically, im-
proved within median 6 months.

Bile flow of infants with BA who undergoes
Kasai portoenterostomy within the first 2 months
improves in 70% to 80% of cases, otherwise when
it is performed after 3 months bile flow improves
one fourth of the cases. Admission time is the key
to success in Kasai operation.21 In this study Kasai
operation was performed to 12 of the patients with
BA but four of them died. Postoperative clearance
of jaundice is a strong indicator for the success of
the Kasai operation thus the need for liver trans-
plantation. BA is the leading cause of end-stage
liver disease and the most common indication of
liver transplantation in the childhood.11,22,23 In a
study from Turkey which evaluated 27 patients
with BA, delay of the diagnosis resulted in death
about half of the cases in the postoperative period,
and 30% of the cases underwent liver transplanta-
tion.24 However the Netherlands Study Group on
Biliary Atresia reported performance of surgery be-
fore two months of age and clearance of jaundice
associated independently with 4 year transplant-
free survival.25 In developed countries short term
clearance of jaundice can be achieved with Kasai
portoenterostomy in approximately 50% to 60% of
the children, and one third of the patients can sur-
vive with native liver up to the age of 10 years.26

This result should draw the attention of health care
providers to the need for urgent evaluation of in-
fants with prolonged jaundice in our country.

In conclusion, infants jaundiced at 2-4 weeks
of age should be evaluated promptly with clinical,
laboratory and imaging techniques. It has been ev-
ident that early diagnosis and intervention of treat-
able causes of neonatal cholestasis have a vital
importance.
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