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A B S T R A C T 

 
 
Introduction: Infant cholestasis has been associated to viral infection. 

Cytomegalovirus in the pathogenesis of neonatal hepatitis has been already known 
and it is one of the possible etiological of biliary atresia. The aim of this study was to 
outline the correlation between maternal infection and infant cholestasis (aged 0-1 
year old) in Department of Pediatrics Dr. Soetomo General Hospital, Surabaya. 
 
Methods: A case-control study of pregnant women who gave birth in Dr. Soetomo 

General Hospital from June 2016 to June 2017. The data were taken from medical 
records. The cases were defined as pregnant women with babies who had 
cholestasis, and the control was pregnant women who gave birth to a baby without 
cholestasis within the age of 0-1 year old. Sample cases in this study were drawn 
from the total population, with the inclusion criteria babies who had cholestasis, and 
exclusion criteria that include complications of pregnancy and a history of infant’s 
parent with genetic disorders. The control variable studied was maternal infection 
history and sex. Samples were taken by purposive control. The data were obtained 
then summarized and analyzed by univariate and bivariate, using the chi-square 
table analysis. 
 
Results: The number of cases that met the inclusion criteria were 68 patients, and 

the amount of control taken was 110 patients. The total number of patients studied 
was 178 patients. Univariate analysis found the cholestasis was more common in 
mother with infection during pregnancy (73.53% from the total of  cholestasis). 
Bivariate analyzes found relationship between pregnancy infection and cholestasis 
(p = <0.001, or = 20.726). 
 
Conclusion: The maternal infection is significantly associated with cholestasis in 

infants. 
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Introduction 

 
Cholestasis is a failure of normal bile flow into the 

duodenum. Clinically, cholestasis can be defined as the 

accumulation of substances excreted into bile such as 

bilirubin, bile acids, and cholesterol in the blood and body 

tissues.1 

Based on the recommendations of the North American 

Society for Pediatric Gastroenterology, Hepatology and 

Nutrition (NASPGHAN) in 2009, it can be said as 

cholestasis if the direct bilirubin level is more than 1 mg/dl 

and if total bilirubin is less than 5 mg/dl, whereas if the total 

bilirubin level is more than 5 mg/dl, bilirubin levels are more 

than 20% of total bilirubin.2 

In an infection that enters the liver or outside the liver, 

bacteria can produce endotoxins that can enter the 

circulation even though infecting bacteria do not enter the 

bloodstream. The condition of cholestasis can be found 

even though there is no bacteremia. Endocytin can 

stimulate cytokine synthesis by macrophages (in the liver 

such as kupffer cells). Kupffer cells and other 

immunocompetent cells in the liver synthesize intrahepatic 

cytokines such as TNF-α, IL-1, IL-6, and IL-8, thus the 

number of intrahepatic cytokines increases, interferes with 

hepatocyte function, and causes cholestasis. Cytokines are 

also released by bile duct epithelial cells (cholangiocytes), 

namely TNF-alpha and IL-6. Hepatocytes and 

cholangiocytes apparently contribute actively to the 

response of proinflammatory cytokines.3 

The most cause of infant cholestatis is billiary atresia 

(1 of 5.000-18.000 birth).4 The probable contributor are 

infection agent include rotavirus C, retrovirus and human 

cytomegalovirus (HCMV).5-9 Based on Xu et al, 2017 study 

found that CD13-specific autoantibodies, known to be 

induced by HCMV infection, that exist in mothers of infant 

cholestasis but not in mothers of healthy infants.10 

The incidence of cholestasis increases in infants with 

less gestational age and low birth weight babies, because 

it is associated with impaired liver function. Other risk 

factors associated with cholestasis are babies who 

experience recurrent sepsis and parenteral nutrition.11 

A study in Child Inpatient Services at Dr. Soetomo 

General Hospital, Surabaya in 1999-2004 showed that out 

of 19,720 inpatients, it obtained 96 patients with neonatal 

cholestasis, 68 patients with neonatal hepatitis (70.8%), 9 

patients with biliary atresia (9.4%), 5 patients with 

coledocus-duct cysts (5.2%), 1 patient with liver cyst 

(1.04%), and 1 patient with inspissated-bile syndrome (1. 

04%).1 

This study used medical record data of pregnant 

women who gave birth at Dr. Soetomo General Hospital, 

Surabaya from June 2016 to June 2017 and used chi-

square analysis to find the relationship of infection to 

pregnant women with the incidence of cholestasis in 

infants. 

 
 
 
 

Methods 

 

The type of research used in this study was 

observational analytic with a case control design in 

Department of Pediatrics, Dr. Soetomo General Hospital, 

Surabaya. The population studied in this study were 178 

infants aged 0-1 year old during June 2016 to June 2017 in 

Department of Pediatrics, Dr. Soetomo General Hospital, 

Surabaya. The population in this study was divided into a 

case population which included 68 infants with cholestasis, 

while the control population was 110 non-cholestatic born 

infants. The sample in this study were babies (aged 0-1 

year old) born in Dr. Soetomo General Hospital, Surabaya 

for the period of June 2016 - June 2017. Samples taken 

from the population were divided into case samples and 

control samples. 

Case samples taken in this study were determined by 

inclusion criteria, infants with cholestasis and complete 

medical record records aged 0-1 year old. The control 

samples examined in this study were determined by 

inclusion criteria, infants without cholestasis, and exclusion 

criteria which included a history of parents of infants with 

genetic abnormalities and complications of pregnancy. 

The sampling technique in this study was conducted 

by purposive sampling from secondary data on the age of 

birth and medical records (in this case with cholestasis). 

The case sample was the total population of all cases, 

although control samples were taken from infants without 

cholestasis (aged 0-1 year old). 

The variables used in this study were independent 

variables which included maternal infection history and sex 

of the baby, and dependent variable which included 

cholestasis. 

Descriptive analysis was used to provide descriptions 

of data presented in table form. This analysis was used to 

describe the character of the baby born and the degree of 

presence of cholestasis. Inferential analysis used chi-

square to examine the relationship of the age of birth of 

infants to the presence of cholestasis. 

 
 
Results 

 
The medical record data taken in this study were 178 

pregnant women who gave birth at the Dr. Soetomo 

General Hospital from June 2016 to June 2017 which 

consisted of 68 pregnant women who gave birth to babies 

with cholestasis and 110 pregnant women who gave birth 

to babies without cholestasis. 

 

Table 1. Correlation between maternal infection and 
cholestasis. 

 Cholestasis 
baby (n) 

Non-cholestasis 
baby (n) 

With maternal 
infection 

50 13 

Without 
maternal 
infection 

18 97 

*chi-square test p value < 0.001 (significant p < 0.05) 
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 Based on Table 1, pregnant women with cholestatic 
infants who had a history of pregnancy infection were 
73.53% of the total pregnant women with cholestatic infants 
and 26.47% with no history of pregnancy infection. 
Pregnant women with non-cholestasis babies who had a 
history of pregnancy were 11.81% of the total pregnant 
women with non-cholestasis infants, and those who did not 
have a history of pregnancy infection were 88.19% of the 
total cases of control. 
 The results of the analysis using the chi-square 
statistical test to determine the relationship of maternal 
infection with the incidence of cholestasis obtained p value 
of < 0.001 where the significant value of p < 0.05, meaning 
that it is related. The contingency coefficient value of 0.531 
meant infection history in pregnant women is related to the 
incidence of cholestasis. Odds ratio with 95% CI of 20,726 
meant pregnant women with a history of infection at 
pregnancy are more at risk of having cholestasis babies by 
20,726 times compared to pregnant women with no history 
of infection during pregnancy. 
 

Table 2. Correlation between sex and cholestasis. 

 Cholestasis 

baby (n) 

Non-cholestasis 

baby (n) 

Male 26 57 

Female 42 53 

* chi-square test p value < 0.107 (significant p < 0.05) 

  
 Based on Table 2, most infants with cholestasis were 
female infants of 61.76% and male infants were 38.24% of 
the total infants with cholestasis, whereas non-cholestasis 
infants between male and female did not have a significant 
difference. 
 The results of the study with chi-square statistical tests 
to find the relationship of the sex of the baby with the 
incidence of cholestasis obtained p value of 0.107 where 
the significant value of p > 0.05, meaning that sex is not 
related to the incidence of cholestasis in infants. 
 
 
Discussion 

Characteristics of research subjects 

Data taken from medical records in this study were 178 

pregnant women who gave birth at the Dr. Soetomo 

General Hospital from June 2016 to June 2017 which 

consisted of 68 pregnant women who gave birth to babies 

with cholestasis and 110 pregnant women who gave birth 

to babies without cholestasis. Cholestasis and not 

cholestasis babies which were included in the criteria in the 

study were 0-1 year old infants. 

 

Maternal infection and cholestasis 

An infection that enters the liver or outside the liver, 

bacteria can produce endotoxins that can enter the 

circulation even though infecting bacteria do not enter the 

bloodstream. The condition of cholestasis can be found 

even though there is no bacteremia. Endocytin can 

stimulate cytokine synthesis by macrophages (in the liver 

 

 

 

such as kupffer cells). Kupffer cells and other 

immunocompetent cells in the liver synthesize intrahepatic 

cytokines such as TNF-α, IL-1, IL-6, and IL-8, thus 

intrahepatic cytokines increase in number, interfere with 

hepatocyte function, and cause cholestasis.3 

The results of the study at Dr. Hospital Soetomo in 

June 2016-June 2107 showed that pregnant women with 

cholestasis babies who had a history of pregnancy infection 

were 73.53% of the total pregnant women with cholestasis 

babies, while pregnant women with non-cholestasis babies 

who had a history of pregnancy infection were 11.81% of 

the total pregnant women with not cholestatic babies. 

The results of the study using chi-square statistical 

tests to determine the relationship of infection history to 

pregnant women with the incidence of cholestasis obtained 

p value of < 0.001 which was p < 0.05 with a contingency 

coefficient of 0.531, meaning infection history in pregnant 

women, and odds ratio with CI 95% of 20,726, meaning that 

pregnant women with a history of infection during 

pregnancy are more at risk of having a cholestatic baby by 

20,726 times compared to pregnant women with no history 

of infection during pregnancy. 

 

Sex and cholestasis 

This study on 68 infants who experienced cholestasis 

during the period of June 2016 to June 2017 at Dr. 

Soetomo General Hospital showed that most babies with 

cholestasis were female babies with 61.76% and male 

babies were 38.34% of the total babies with cholestasis, 

whereas infants without cholestasis between male and 

female did not have a significant difference. 

The results of the study with chi square statistical tests 

to find the relationship of the sex of the baby with the 

incidence of cholestasis obtained p value 0.107 where p > 

0.05, meaning that sex is not related to the incidence of 

cholestasis in infants. 

 
 
 
Conclusion 

 
The number of infants with cholestasis was higher in 

the group of infants with mothers who had a history of 

pregnancy infection by 73.53% of the total cholestatic 

infants in Dr. Soetomo General Hospital from June 2016 - 

June 2017. According to sex, 61.76% of total cholestatic 

infants were female infants and male infants were only 

38.24%. 

There is a significant relationship between the history 

of maternal infection and the incidence of cholestasis in 

infants and there is no correlation between sex and the 

incidence of cholestasis in Department of Pediatrics Dr. 

Soetomo General Hospital, Surabaya in the period of June 

2016 - June 2017. 
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