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causes, post-hemolytic states, neonatal acute hepatic 
necrosis, parenteral nutrition, and chromosomal anom-
alies as well as familial syndromes [10]. Among Asians, 
alpha-1 antitrypsin (�1AT) de�ciency is uncommon but 
common among Caucasians [11].

A palpable mass in the right upper quadrant may indi-
cate a choledochal cyst (CC). �e dysmorphic facial fea-
tures can suggest syndromic and chromosomal (Down, 
Alagille, etc.) disorders [4]. A low or normal GGT sug-
gests the presence of progressive familial intrahepatic 
cholestasis (PFIC type1 or PFIC type 2) [4, 7, 12–15]. 
Abdominal ultrasonography in BA includes the triangu-
lar cord sign with non-visualized or contracted gall blad-
der [4–7]. Since hepatobiliary scintigraphy (HS) is not 
only expensive and time-consuming but also poorly spe-
ci�c, many centers do not routinely use this test [16–19]. 
Liver biopsy (LB) is considered as one of the most reliable 
investigations for the diagnosis of BA, with an accuracy 
of 88.2–96.9% [20, 21]. �e gold standard for the diagno-
sis of BA is a per-operative cholangiogram which has a 
diagnostic accuracy of 100% [1, 12, 20, 21].

Ursodeoxycholic acid (UDCA), cholestyramine, and/or 
phenobarbital can play a major role in maintaining bile 
�ow as well as management of pruritus [7, 12, 13, 22–24]. 

Kasai hepatoportoenterostomy (KPE) within due time is 
a successful bridging surgery of BA [12, 22–24]. Unfortu-
nately, with no opportunity for pediatric LT, many chole-
static cases struggle in the country to reach a favorable 
outcome [11, 25].

�ere is no comprehensive and authentic data regard-
ing the etiology and outcome of NC especially in the 
pediatric population of Bangladesh. �is study was 
undertaken to assess the outcome of NC among Bangla-
deshi infants.

Methods
Study design
A retrospective cohort study was done in the Department 
of Pediatric Gastroenterology, Hepatology & Nutrition, 
Dhaka Shishu (Children) Hospital, Dhaka, Bangladesh, 
among 80 infants admitted to the hospital from July 2014 
to June 2016 with cholestatic jaundice and were followed 
up monthly for a minimum of 2 years.

A study �ow chart is added here for better understand-
ing (Fig.�1).

�e study included, irrespective of gender, a total of 80 
admitted cases of NC with the age of onset less than 1 
year and meeting at least one of the following inclusion 

Fig. 1 Study �ow chart
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criteria: (i) conjugated bilirubin was more than 1 mg/
dl, (ii) total serum bilirubin was less than or equal to 5 
mg/dl, and (iii) conjugated bilirubin was higher than 20% 
of total serum bilirubin when total serum bilirubin was 
more than 5 mg/dl. Children with Jaundice due to other 
reasons than cholestasis were excluded from the study. 
Clinical history, physical examination, investigation 
results, and treatments given were recorded. �e out-
come was recognized by identifying improvement, dete-
rioration with morbidity, or mortality based on various 
clinical and biochemical parameters.

Laboratory tests
Complete blood count (CBC) with culture and liver func-
tion tests [S. bilirubin total, direct, indirect, ALT, ALP, 
GGT, and prothrombin time (PT)] were done. Urine 
was tested for non-glucose reducing substances (NGRS) 
and bacterial culture. Both fasting and after a feed ultra-
sonography of hepatobiliary system (HBS) was done in 
all cases to detect polysplenia or asplenia and CC. HIDA 
scan was done from Institute of Nuclear Medicine, Bang-
abandhu Sheikh Mujib Medical University (BSMMU), 
after administration of phenobarbitone (5 mg/kg/day 
orally in two divided doses for at least 5 days). At scin-
tigraphy, the absence of radioactivity in the small bowel 
after 24 h was taken as absent tracer excretion. How-
ever, 21 (26.3%) cases were excluded from this examina-
tion due to long queues and transient unavailability of 
tracer elements. LB was done with the help of Automated 
Biopsy Gun (18G×16 cm, PD 22 mm) under local anes-
thetics (2% lidocaine) and intravenous midazolam (0.1 
mg/kg) with 3 h fasting followed by an immediate �xa-
tion of the biopsy specimens in 10% formal saline. Biopsy 
was not done in patients with huge ascites, coagulopathy, 
and lack of parental consent [40 (50%)].

Disease specific diagnosis
BA cases in our study satis�ed all four clinical criteria 
(1) persistent acholic stools, (2) speci�c sonography fea-
tures (rudimentary gall bladder or triangular cord sign), 
(3) non-excretory scintigraphy, and (4) suggestive liver 
histology (bile ductular proliferation, portal tract �brosis, 
expanded portal tracts, and bile plugs in portal triads). In 
cases where the ultrasonogram (USG) report was sugges-
tive of CC or non-conclusive, a magnetic resonance chol-
angiopancreatography (MRCP) con�rmed the diagnosis.

To identify the intrahepatic causes of cholestasis, 
TORCH screening, thyroid function test, and HBsAg 
had been done. When the cytomegalovirus (CMV) was 
IgM positive or IgG more than 10 fold than normal then 
urinary CMV PCR (polymerase chain reaction) had 
been done. Karyotyping had been done in one suspected 
case of Down syndrome and galactose-1-phosphate 

uridylyltransferase (GALT) assay only in NGRS-positive 
cases. Free thyroxine (FT4) and thyroid-stimulating hor-
mone (TSH) had been tested for the diagnosis of con-
genital hypothyroidism. �e paucity of intrahepatic bile 
duct (PIBD) had been diagnosed by loss of intrahepatic 
bile ducts in more than 50% of portal tracts in a specimen 
that contained at least 10 portal tracts. PIBD was syn-
dromic or non-syndromic was determined by echocar-
diogram, ophthalmological examination, and X-ray 
thoracolumbar spine both views. PFIC (type I/II) had 
been diagnosed by low or normal GGT due to the una-
vailability of DNA testing in Bangladesh. Although low or 
normal GGT can also be present in inborn errors of bile 
acid synthesis or metabolism, serum bile acid assay, and 
genetic testing could not be done due to unavailability in 
Bangladesh. Any condition was termed as INH when all 
test results were insigni�cant for any condition.

Treatment protocol
Once a �nal diagnosis was achieved, in all cases chol-
estasis, the child was treated with medium chain tri-
glyceride (MCT) enriched coconut oil with breast milk 
(except galactosemia), phenobarbital, UDCA and/or 
cholestyramine, fat-soluble vitamins (vitamin-A, D, E, K), 
water-soluble vitamins, calcium, zinc, and folic acid. KPE 
within due time (only in less than 3 months of age with 
informed written consent) for BA and surgical excision of 
CC had been done. Kasai procedure was considered to be 
successful if it resulted in the restoration of bile �ow and 
normalization of serum bilirubin (less than 20 �mol/L) 
at any time. 26 For CMV infection, oral Valganciclovir in 
a dose of 16 mg/kg/day was given 12 hourly for up to 6 
months. For HSV infection, an injectable form of Acyclo-
vir 20 mg/kg/dose was given 8 hourly for up to 14 days. 
As Sulfadiazine was not available in our country, only 
Pyrimethamine and Leucovorin for 1 year were added for 
toxoplasmosis. �yroxine hormone therapy in a dose of 
5–10 �gm/kg/day was used for hypothyroidism, lactose-
free milk with MCT enriched coconut oil was given for 
galactosemia, and appropriate antibiotics for 7–10 days 
were given according to culture and sensitivity report of 
the urine and blood for urinary tract infection (UTI) and 
sepsis.

Follow‑up
Basic clinical information including the growth param-
eters and present liver status and its complications were 
noted during monthly follow-ups. �e outcome meas-
ures had been classi�ed as improvement, deterioration 
(morbidity), or mortality based on the clinical reviews 
and biochemical �ndings. �e age at death (months) was 
noted. Morbidity included poor general health, failure to 
thrive (-2SD for weight for age), the presence of chronic 
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liver disease (CLD), portal hypertension (PH), liver cir-
rhosis, liver failure or its complications, and the need for 
LT.

Statistical analysis
Data were collected from the o�cial medical records of 
the children and were analyzed with the Statistical Pack-
age for Social Science (SPSS) version 24.

Results
Basic features of the reported cases
�e mean age of onset of the overall cohort was 10.23 
days and ranging from 3 to 17 days. Although the mean 
age of onset of intra and extrahepatic cases were signi�-
cantly di�erent (p value <0.001), there was no signi�cant 
di�erence between the mean age of admission of the two 
groups (p value 0.09) (Fig.�2).

�e antenatal, natal, and postnatal history of the 
cholestatic infants were signi�cantly di�erent in the two 
groups. Maternal fever, maternal rash, and presence of 
consanguinity were signi�cantly less in extra-hepatic 
cases (p value = 0.002, <0.001, and < 0.001, respectively) 
(Table�1).

A signi�cant di�erence (p value=0.002) was observed 
between the male to female ratio of the intrahepatic 
group (male to female=1.6:1) and the extrahepatic group 
(male to female=1:2.2). Intra-hepatic cholestatic cases 
were more frequently observed among pre-term (66.6%) 
children and extra-hepatic cholestasis was more frequent 
among full-term children (p value < 0.001).

A summary of the �ndings on clinical presentation of 
the infants are presented in Table�2.

Persistent pale stool was more in extra-hepatic 
cases, and intermittent pale stool was predominant in 

intra-hepatic cases (p value<0.001 for both). No signi�-
cant di�erence was observed among the two groups for 
the other clinical characteristics (Table�2).

�e results of the liver function tests of cholestatic 
infants are shown in Table�3.

Serum total, direct bilirubin, ALT, alkaline phos-
phatase, and GGT were higher than the normal range 
for both the cholestatic groups. �ere was no signi�cant 
di�erence between the serum total of the two groups as 
well as the direct bilirubin. ALT was signi�cantly greater 

Fig. 2 Comparison of the mean age of onset and the mean age of admission

Table 1 Ante-natal, natal, and post-natal history of cholestatic 
infants

Extra‑hepatic 
cholestasis 
(n = 32)

Intra‑hepatic 
cholestasis 
(n = 48)

P value

Maternal history
 Fever 4 (12.5%) 16 (35.3%) 0.011
 Rash 01 (3.1) 22 (45.8%) 0.000
 Pruritus 01 (3.1) 6 (12.5%) 0.051

Family (consanguinity)
 Present 00 (0.0%) 10 (20.8%) 0.000
 Absent 32 (100%) 38 (79.2%)

Infants
 Age of onset (days) 6.8±2.3 12.4 ± 2.8 0.000
 Age of admission 
(days)

99.6±52.67 82.4 ± 29 0.099

Sex
 Male 10 (31.3%) 30 (62.5%) 0.002
 Female 22 (68.8%) 18 (37.5%)

Gestational age
 Term 28 (87.5%) 16 (33.3%) 0.000
 Pre-term 4 (12.5) 32 (66.6%)
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in intra-hepatic cases. Alkaline phosphatase and GGT 
were signi�cantly higher in extra-hepatic cases (p value < 
0.001). INR was normal in extra-hepatic cases but slightly 
raised in intra-hepatic cases (p value < 0.001).

Hepatobiliary scintigraphy was positive in all infants of 
extra-hepatic causes because of lack of parental consent, 
coagulopathy, huge ascites etc.

Liver biopsy was done only in 40 out of 80 cases 
(Table�4 and Fig.�3).

Etiology
Overall speaking, BA was the major cause of cholesta-
sis followed by INH and TORCH infections. However, 
for extrahepatic cases, BA was the most common cause 
followed by CC. For intrahepatic cases, most com-
mon causes were INH and TORCH infections. Each of 

hypothyroidism, galactosemia, and PIBD were found in 
(4.1%) cases. Each of Down syndrome with hypothy-
roidism, UTI with sepsis and PFIC were found in 2.0% 
cases (Fig.�4).

Among 19 TORCH infections, CMV was responsible 
for nearly 70% of the cases followed by CMV with HSV 
co-infection (21.1%) and toxoplasmosis (10.5%) (Fig.�5).

Treatment outcomes
Out of the 80 children under study, a total of 37 (46.2%) 
cases improved, 19 (23.8%) deteriorated, and 24 (30%) 
died. A further examination revealed a signi�cant dif-
ference between the treatment outcomes of intrahe-
patic and extrahepatic group (p value<0.001). Among 
the extrahepatic cholestatic cases, only 6.3% improved, 
40.6% deteriorated, and 53.1% died. On the other hand, 
among the intrahepatic cholestatic cases, 72.9% cases 
improved, 12.5% deteriorated, and 14.6% died (Fig.�6).

Disease‑specific outcome
Signi�cant di�erence was observed in treatment out-
come among children with di�erent etiology for both 
intrahepatic and extrahepatic group (p value <0.001). 
All the children with BA either deteriorated or died. 

Table 2 Clinical presentation of cholestatic infants

Clinical characteristics Extra‑hepatic 
cholestasis 
(n = 32)

Intra‑hepatic 
cholestasis 
(n = 48)

P value

Jaundice 32 (100%) 48 (100%) ��.

Dark urine 24 (75%) 29 (60.4%) 0.176

Persistent pale stool 27 (84.3%) 11 (22.9%) 0.000
Intermittent pale stool 05 (15.6%) 37 (77.1%) 0.000
Hepatomegaly 27 (84.4%) 44 (91.7%) 0.311

Splenomegaly 18 (56.2%) 36 (75%) 0.079

Ascites 03 (9.3%) 07 (14.6%) 0.620

Table 3 Liver function tests of cholestatic infants

Liver function tests Extra‑hepatic 
cholestasis 
(n = 32)

Intra‑hepatic 
cholestasis 
(n = 48)

P value

S. total bilirubin (mg/dl) 8.26 ± 3.49 12.72 ± 1.49 0.176

Direct bilirubin (mg/dl) 4.40 ± 1.76 3.78 ± 0.73 0.076

ALT (U/L) 160.62 ± 66.18 459.08 ± 59.10 0.000
Alkaline phosphatase 
(U/L)

786.87 ± 122.85 317.50 ± 70.00 0.000

GGT (U/L) 886.87 ± 122.85 212.60 ± 42.68 0.000
INR 1.18 ± 0.12 1.53 ± 0.28 0.000

Table 4 Liver biopsy �ndings of studied subjects (n=40)

Findings Diagnosis Frequency (%)

Ductular proliferation, prominent bile plug, marked portal �brosis Biliary atresia 24 (60%)

Disruption of normal liver architecture, chronic in�ammatory cell in�ltration, giant 
cell transformation

Idiopathic neonatal hepatitis 14 (35%)

Paucity of interlobular biliary tract Intra-hepatic bile duct paucity 2 (5%)

Fig. 3 Biliary atresia. Signi�cant ductular proliferation, cholestasis, 
and portal �brosis. (H&E x 100)
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�e leading cause of death in the extrahepatic group 
was observed for children with BA [17 (56.6%)] due to 
liver cirrhosis with failure. A very high morbidity rate 
[13(43.4%)] was also recorded for the same. A signi�-
cant improvement was seen in CC [2(100%)].

All the cases of hypothyroidism, Down syndrome 
with hypothyroidism, galactosemia, and UTI with sep-
sis (100%) improved. Signi�cant improvements were also 
observed in 16 (80%) cases of INH and 13 (68.4%) cases 
of TORCH (11 cases of CMV & 2 cases of CMV with 
HSV) infection. All the cases of PIBD, and PFIC and 3 
(15.8%) cases of TORCH (2 cases of toxoplasmosis and 
1 case of CMV with HSV) infection died due to liver 

cirrhosis with failure. On the other hand, 15% of INH and 
15.8% of TORCH infections (2 cases of CMV and 1 case 
of CMV with HSV) gradually developed CLD with PH.

Clinical and biochemical improvement after treatment
Clinical characteristics after the treatment was recorded 
for 37 children (35 intrahepatic and 2 extrahepatic cases) 
and were compared with the same at admission (Table�5).

Signi�cant clinical improvement (p value<0.001) was 
observed in little less than half of the cholestatic cases. 
Among 35 intrahepatic cases percentage of children hav-
ing jaundice, dark urine, pale stool, and hepatomegaly 

Fig. 4 Etiology of extrahepatic and intrahepatic cholestasis (n = 80)

Fig. 5 Responsible viruses in TORCH infection (n = 19)
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reduced signi�cantly. Signi�cant biochemical improve-
ment (p value<0.001) was observed by decreasing average 
total bilirubin, direct bilirubin, ALT, and GGT (Table�5).

The clinical and biochemical test results were 
observed for only 2 extrahepatic cases, and hence, 
we abstain from making any comment regarding sig-
nificant changes in the characteristics of extrahe-
patic group.

Morbidity and mortality
A total of 19 (23.8%) children deteriorated with various morbid-
ity and 24 (30%) died due to liver cirrhosis with failure (Table�6).

Relationship between age of onset, age of admission, 
and treatment outcome
�ere was no signi�cant di�erence between the age of 
onset of the disease among the varying outcomes for 
either of the two groups (p value >0.10).

Fig. 6 Outcome of cholestasis among intrahepatic and extrahepatic groups (n = 80)

Table 5 Clinical and biochemical features of the children before and after treatment

Type Observed clinical characteristic Mean or proportion 
(frequency) (before 
treatment)

Mean or proportion 
(frequency) (after 
treatment)

Test statistic P value

Intrahepatic (n = 35) Jaundice 100% (35 ) 11% (4) 16.23 0.000

Dark urine 54% (19) 6% (2) 5.67 0.000

Pale stool 71% (25) 9% (3) 7.59 0.000

Hepatomegaly 91% (32) 14% (5) 10.71 0.000

Total bilirubin (mg/dL) 12.94 1.25 37.86 0.000

Direct bilirubin (mg/dL) 3.89 0.16 25.70 0.000

ALT (IU/L) 459.66 34.29 35.98 0.000

Alk Ph (IU/L) 323.86 316.40 0.319 0.752

GGT (IU/L) 203.00 51.89 13.34 0.000

Extrahepatic (n = 2) Jaundice 100% (2) 0% (0) Inadequate data to con-
duct test.Dark urine 100% (2) 0% (0)

Pale stool 0% (0) 0% (0)

Hepatomegaly 100% (2) 0% (0)

Total bilirubin (mg/dL) 6.3 1.2

Direct bilirubin (mg/dL) 3.3 0.05

ALT (IU/L) 85 95

Alk Ph (IU/L) 870 229

GGT (IU/L) 970 121.5
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However, a delayed age of presentation, referral, 
and diagnosis was found to have signi�cant impact 
on outcomes. �e infants who were admitted within 
two months (59.6±30.0 days) of age with cholestasis 
had favorable outcome in relation to non-improved 
cases with delayed admission (p value <0.001). A fur-
ther analysis showed a signi�cant di�erence between 
the mean age of admission of the improved and non-
improved cases for both the intrahepatic and extrahe-
patic groups (p values = 0.02 and 0.001, respectively). 
Mean age of admission was much earlier in improved 
cases in relation to non-improved (Fig.�7).

Gender of children, consanguinity, and treatment outcome
Gender of children had no signi�cant association with 
treatment outcome for either of the two groups (p value 
= 0.334 for intrahepatic and 0.466 for extrahepatic 
group, respectively). Consanguinity was absent among 

extrahepatic cases and was not signi�cantly associ-
ated with treatment outcome for intrahepatic cases (p 
value = 0.79).

Ascites and treatment outcome
Ascites had a signi�cant association with the treatment 
outcome in the intrahepatic group (p value <0.01). How-
ever, out of 80 children, ascites was present in only 10 (7 
in the intrahepatic group and 3 in the extrahepatic group) 
and 100% of them either deteriorated or died.

Discussion
A family history of consanguinity is very important 
for galactosemia, tyrosinemia, PFIC, and Alagille syn-
drome as all are autosomal recessive disorders. �is 
study observed the presence of consanguinity in 20.8% 
of the intrahepatic cholestatic cases, but the absence of 
the same in extra-hepatic cholestatic cases. Nahid et�al., 
in an earlier study on Bangladesh, also observed the 

Table 6 Morbidity and mortality among children with neonatal cholestasis (n=43)

Disease Morbidity (n = 19) Cause of death (n = 24)

Biliary atresia Liver cirrhosis (n = 7)
Liver cirrhosis with failure (n = 3)
Liver cirrhosis with sepsis (n = 3)

Liver cirrhosis with failure (n = 10)
Liver cirrhosis with failure with sepsis (n = 7)

INH CLD (n = 1)
CLD with PH (n = 1)
Cirrhosis (n = 1)

Liver cirrhosis with failure (n = 1)

TORCH CLD (n = 2)
CLD with PH (n = 1)

Liver cirrhosis with failure (n = 2)
Liver cirrhosis with sepsis (n = 1)

Intrahepatic bile duct paucity ‑‑‑‑‑‑ Liver cirrhosis with failure (n = 2)

PFIC ‑‑‑‑‑‑ Liver cirrhosis with failure (n = 1)

Fig. 7 Mean age of admission among intrahepatic and extrahepatic cholestasis with di�erent outcomes
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presence of consanguinity in 16.7% of the intrahepatic 
cases [26].

Similar to the earlier studies on Bangladesh, this study 
identi�es BA, INH, & TORCH infections as the major 
three causes of NC [26, 27]. Isolated hypothyroidism 
and hypothyroidism with Down syndrome are common 
in intrahepatic cases and some endocrine, metabolic, 
and genetic disorders might be present with intrahepatic 
cholestasis [24, 26, 27] and our study observed similar 
�ndings.

�e lower percentage of galactosemia among intra-
hepatic cholestasis in the present study (as compared 
to the earlier studies on Bangladesh [26, 27]) might be a 
result of the usage of recent investigational approach like 
enzyme assay in the study. A reduced percentage of UTI 
with sepsis as compared to earlier studies [27] is probably 
an evidence of increased awareness of parents as well as 
primary health care workers regarding early diagnosis 
and antibiotic usage of any kind of infection.

In our study, more than half of the extrahepatic cases 
died, and only around 6% cases improved. But among the 
intrahepatic cases, 72.9% improved, 12.5% deteriorated, 
and 14.6% died. Signi�cant clinical improvement was evi-
denced by decreasing jaundice, dark urine into normal 
color, pale stool became yellow, and gradual decrease in 
liver size from hepatomegaly state as well as a decreasing 
median total bilirubin, direct bilirubin, ALT, GGT, and 
alkaline phosphatase indicating a biochemical improve-
ment at 2 years of follow-up.

Our study indicates that many complications with 
cholestasis could probably be avoided if we were able to 
intervene early. �e rate of success in re-establishing bile 
�ow is dependent on the age of the infant at the time of 
the surgery as well as on the experience of the surgeon 
[12]. �e success rate could be as high as 80% if the sur-
gery takes place at less than 30 to 45 days of age [12]. 
Less than 20% of the patients who undergo hepatic PE at 
older than 90 days achieve bile drainage [12, 28–32]. For 
the children with unsuccessful surgery, LT is essential to 
ensure long-term survival [33]. In the present study, only 
6 cases went for KPE but all were unsuccessful evidenced 
by no resolution of jaundice with persistent pale stool. 
KPE was not done in majority of cases due to the age of 
the child or refusal by the patient party, which ended up 
with an unsuccessful surgery. Among all BA, most of the 
cases died or deteriorated with hepatic cirrhosis. A study 
from Malaysia reported a nearly 50% unsuccessful KPE 
(death or deteriorated with major morbidity) [11]. An 
earlier study on Bangladesh showed that a 2-year survival 
with a native liver was as low as 36% and LT was not pos-
sible [34].

INH usually constitutes one third cases of NC [6]. 
However, recent studies showed a lower proportion due 

to wide range of diagnostic facilities [7]. Gha�ar et� al. 
from Egypt found that 21/26 babies with INH (80.76%) 
were in the good prognosis group. �ere are two di�erent 
categories of INH with di�erent prognosis, sporadic, and 
familial. For sporadic cases prognosis is very good with a 
recovery rate of 60–80% while in familial cases the recov-
ery rate is 20–40% [22]. Jacquemin et�al. [35] and Veni-
galla et� al. [6] observed a resolution of jaundice within 
3.5 months and normalized liver enzyme within 1 year of 
age. In this study, INH constitutes 25% of all cholestasis 
and 41.8% of intrahepatic cholestasis. Among them, 16 
(80%) improved, 3 (15%) deteriorated, and only 1 died.

�e oral Valganciclovir is a promising drug for CMV 
infection [10, 36, 37]. In 84.6% cases of CMV (with Val-
ganciclovir) and 50% cases of CMV with HSV (with Val-
ganciclovir and Acyclovir) improved. �e 2 cases (100%) 
of toxoplasmosis died due to unavailability of drug (Sul-
fadiazine) and poor compliance.

An early diagnosis and intervention in CC through 
excision are a safe procedure with fewer complications 
[38, 39]. In the present study, surgery showed excellent 
results with a success rate of 100% for choledochal cysts 
without any complications.

Levothyroxine therapy was useful for congenital hypo-
thyroidism and Down syndrome with hypothyroidism 
[40, 41]. �e present study also found the same results.

�e early elimination of galactose from the diet may 
prevent further progression of Galactosemia [4, 42]. 
In the present study, early lactose free diet was intro-
duced to 2 (100%) galactosemia cases and both the child 
improved without any morbidity.

�e two cases of PIBD, in this study, did not survive 
despite adequate medical treatment. A similar study on 
Iran also reported no improvement in the condition of all 
seven patients with PIBD despite adequate medical treat-
ment [43]. LT led to the survival of 5 patients while the 
other patients who did not undergo LT died at 2 months 
of age. Undoubtedly, it re�ects the necessity of LT facility 
that might be lifesaving for many children.

NC due to sepsis or other systemic infections can occur 
even in the post neonatal period, and patients may have 
isolated cholestatic jaundice without other manifestations 
of infection. �us, a strong suspicion of systemic infec-
tions, especially UTI, should be kept in mind with NC [44]. 
With an appropriate antibiotic, our 1 case of UTI with sep-
sis improved successfully without any complications.

Typically, the patients with PFIC types 1 and 2 have 
low or normal GGT level and low cholesterol level and 
develop early cholestasis. Surgical methods like ileal 
exclusion and partial external biliary diversion may be 
e�ective temporarily but at the end, and LT is the answer 
[4]. Due to unavailability of LT, our 1 case with PFIC died 
of liver cirrhosis with failure.
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Limitations of study
�e study was self-funded and hence the scope of the study 
reduced in some ways. First of all, the sample size of the 
study was small. As there are only two hospitals in Bangla-
desh who provide specialized treatment on pediatric gastro-
enterology, using a bigger sample was not possible. Second, 
genetic analysis could not be done and lastly the duration of 
follow ups was short. A longer period of follow-ups could 
come up with some more information regarding the chil-
dren specially the survival time of the deteriorated children. 
Further, the diagnosis of biliary atresia in our study was not 
con�rmed by intra-operative cholangiography due to ethical 
reasons of invasive procedure and radiation exposure, espe-
cially in advanced cases that were deemed inoperable. �e 
biliary atresia score, as suggested by El-Guindi et� al. [45], 
could not be considered as the study was conceptualized 
before this landmark study was published. Although, scar-
city of adequate medical services inside the country (drugs, 
intrventions, surgery, and health education) do not allow 
this study to o�er new medical information, the authors 
attempted to portray the etiology and outcome scenario of a 
country with scarce resources.

Conclusions
In our study, BA was the most common cause of extrahepatic 
while INH was the most common cause of intrahepatic cholesta-
sis and prompt referral and early diagnosis as well as the etiology 
of NC were the main determinants of the outcome of the infants.

�e age of admission, etiology, and presence of ascites 
are the predictors of outcomes. Early age of presentation, 
referral, and diagnosis results in a favorable outcome 
concerning the non-improved cases with delayed admis-
sion. Treatable etiology leads to a better outcome.

For both types of cholestasis, a delay in referral to an appro-
priate center remains as a major problem for the cholestatic 
infants like many parts of South Asia including India [26, 27, 
46–49]. Wrong diagnosis (like “breast milk jaundice”), false 
reassurance by the appearance of pigmented stool, early hos-
pital discharge, and parental refusal of a referral might play as 
the key factors for delayed hospital admission [47].

�e overall outcome in Bangladesh is far from satisfac-
tory due to delayed age at presentation (over 3 months 
compared to recommended age of less than 60 days). A 
LT facility could be life-saving for many children.

Recommendations
�e screening program with stool color card could be a useful 
tool for avoiding the late referral as well as improving the out-
come of patients with neonatal cholestasis in the next future 
as it was successful in some Asian countries [28, 29]. LT ser-
vice in Bangladesh should be established as soon as possible, 
so that more children with end stage liver failure can receive 
life-saving surgery.
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