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Hyperbilirubinemia tends to be one of the 
most prevalent health issues in neonates. Its 
prevalence has been reported in half of the 
term and the majority of the preterm neonates.1 
Phototherapy is usually the mainstay for 
the treatment of indirect (unconjugated) 
hyperbilirubinemia. It reduces the plasma 
levels of unconjugated bilirubin, preventing 
kernicterus and decreasing the need for 
exchange transfusion.2 However, the use of this 
method is accompanied by several short or long 
term side effects. the short-term effects include 
interference in the maternal-infant relationship, 
dehydration, diarrhea, maculopapular rash, 

patent ductus arteriosus, and high hospital 
costs.2-4 Several studies have been published 
to correlate phototherapy with the long-term 
side effects such as neoplasm, nevi, café au lait 
spots, and allergic diseases such as asthma, 
rhinitis, conjunctivitis, and the immune and 
inflammatory response.2

So far, various medications such as activated 
charcoal, d-penicillamine, phenobarbital, 
metalloporphyrin, clofibrate, and bile 
salts have been used for the treatment of 
indirect hyperbilirubinemia.5-8 The use of 
phenobarbital has been observed to reduce 
indirect hyperbilirubinemia and the duration of 
phototherapy; while, phenobarbital was shown 
to lead to some side effects in patients such as 
drowsiness, reduced rate of breastfeeding, and 
neurological disorders.8
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ABSTRACT

Background. Icterus tends to be one of the most prevalent causes of neonatal hospitalization. The present study 
aimed to evaluate the effects of the different doses of ursodeoxycholic acid (UDCA) on neonatal jaundice. 

Method. In this study, 120 newborns who were hospitalized for phototherapy were randomly assigned. Group 
A received phototherapy and UDCA 5 mg/kg/dose every 12 hours orally, group B patients were treated with 
phototherapy and UDCA 7.5 mg/kg/dose every 12 hours orally. Group C received phototherapy with a placebo. 
All patients were evaluated for bilirubin levels, the duration of phototherapy, and the length of hospital stay.

Results. The mean bilirubin level at hospital admission was 19.88 ± 2.33 mg/dl in group A, 19.33 ± 2.51 mg/
dl in group B, and 19.76 ± 2.64 mg/dl in group C (p= 0.58). The groups receiving phototherapy with UDCA 
showed a significant decrease in the bilirubin level. Bilirubin level decreased to 10.04 ± 1.11mg/dl in group A, 
8.82 ± 1.11 mg/dl in group B, and 12.04 ± 2.05 mg/dl in group C (p= 0.000). Furthermore, the mean duration of 
phototherapy, as well as the average length of hospital stay, were significantly lower in group B as compared 
to the other groups (p= 0.000).

Conclusion. The findings of this study indicated that the administration of UDCA in addition to phototherapy 
could effectively decrease the length of hospital stay and bilirubin levels in neonatal hyperbilirubinemia. 
However, further studies with a larger sample size are required before one can recommend the routine use of 
UDCA for the treatment of neonatal jaundice.
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Recently, ursodeoxycholic acid (UDCA) has 
been proposed to be used in the treatment 
of neonatal jaundice. Dietary bile salt 
administration induces a large, persistent 
decrease in plasma unconjugated bilirubin 
(UCB) concentrations in Gunn rats.9 UDCA 
enhances UCB turnover by increasing its fecal 
disposal. These results support the application 
of oral bile salt treatment in patients with 
unconjugated hyperbilirubinemia.9 It has 
already been widely used in the treatment of 
cholestatic hepatic diseases, gallstones, and 
primary biliary cholangitis and has resulted in 
a decrease in indirect bilirubin levels and the 
severity of jaundice.10 UDCA has been reported 
to play its role through anti-inflammatory, anti-
apoptosis, and immunomodulatory effects. 
It might also control the changes in bile acid 
levels. Besides, UDCA increases the secretion of 
bile acids from the liver, improves cell signaling, 
and preserves the integrity of mitochondria.10

Some studies have already evaluated the 
effects and dosing of UDCA in neonatal 
hyperbilirubinemia. For instance, Honar et 
al.11 suggested that using UDCA (10 mg/kg) 
along with phototherapy leads to a significant 
decrease in the indirect bilirubin level in 
neonatal jaundice. However, the information 
regarding its exact dosing in the treatment of 
neonatal jaundice is lacking.12-15 Considering 
the side effects of phototherapy2 and the 
effectiveness of UDCA on neonatal jaundice, 
this study was conducted to evaluate the effects 
of different doses of UDCA on decreasing 
neonatal hyperbilirubinemia and their length of 
hospital stay.

Material and Methods

The present study is a clinical trial, trying to 
evaluate the effects of UDCA in patients who 
were hospitalized with neonatal jaundice in the 
Pediatric Hospital of Tabriz, Iran, from January 
to December 2017. The inclusion criteria were 
having a birth weight of higher than 2500 g, 
gestational age of over 35 weeks, total bilirubin 
level of 14-25 mg/dl, and a direct bilirubin level 

of lower than 2 mg/dl. The policy for treatment 
of neonatal hyperbilirubinemia in our center is 
based on AAP guidelines.3 The neonates who 
had Rh or ABO incompatibility (with positive 
direct coombs test), G6PD deficiency, direct 
hyperbilirubinemia, sepsis, Crigler-Najjar 
syndrome, thyroid disorders, hepatic diseases, 
and diabetic mothers were excluded from 
the study. We exclude G6PD deficiency, and 
thyroid disorders by routine lab tests. Crigler-
Najjar Syndrome was ruled out by unresponsive 
hyperbilirubinemia to phototherapy in follow 
up.

This study was approved by the Ethics 
Committee for Clinical Trials of Tabriz 
University of Medical Sciences and was 
registered in IRCT with the registration code 
of IRCT201701313915N18. Informed written 
consent was obtained from parents.

All of the neonates who had inclusion criteria 
and admitted only for the treatment of indirect 
hyperbilirubinemia were enrolled in this study 
based on AAP recommendations. The included 
neonates were randomly allocated into three 
groups, each consisting of 40 neonates. The 
patients were assigned to the groups randomly 
using a random number table. The patients 
in group A received intensive phototherapy 
(LED lamps) and UDCA was administered 10 
mg/kg in two divided doses (5 mg/kg/dose). 
Those in group B received phototherapy along 
with 15 mg/kg of UDCA in two divided doses 
(7.5 mg/kg/dose). Group C was the control 
group and the patients received phototherapy 
and the placebo. The termination criteria for 
phototherapy were decrease in total bilirubin 
concentration less than 50% exchange threshold 
or bilirubin less than 10 mg/dl. Throughout the 
study, the responsible physicians were kept 
blind to the grouping of the patients. Total and 
indirect bilirubin levels were measured by 1-1.5 
ml blood at the 6, 12, 24, and 48 hours after the 
admission and phototherapy. Changes in the 
bowel habits (i.e., diarrhea or constipation), 
and other complications such as vomiting, food 
intolerance, and nutritional disorders were 
compared in three groups. In this study, the 
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primary outcome was the reduction of bilirubin 
level, and the secondary outcome was the 
length of stay in the hospital and the duration 
of phototherapy.

The demographic characteristics of the infants 
as well as bilirubin levels were recorded in a 
checklist. The gathered data were then fed into 
SPSS Software, Version 16 and the statistical 
analyses were performed by ANOVA and Chi-
square tests. A p-value of less than 0.05 was 
considered significant in this study.

Results

This study was conducted on 120 neonates 
suffering from neonatal jaundice. The patients 
were allocated in 3 groups: group A (receiving 
phototherapy and UDCA 5 mg/kg/dose 
every 12 hours orally), group B (receiving 
phototherapy and UDCA 7.5 mg/kg/dose every 
12 hours orally), and group C (just receiving 
phototherapy and placebo). Twenty-two 
patients (55%) in group A, 24 patients (60%) 
in group B, and 22 patients (55%) in group C 
were boys, and the rest were girls (p= 0.66). The 

three groups were not significantly different 
regarding the mean age (p= 0.26), gestational 
age at the time of delivery (p= 0.49), and body 
weight at the time of admission (p= 0.66) and 
discharge from the hospital (p= 0.06). However, 
the weight gain during hospitalization was 
observed to be significantly higher in the 
control group as compared to the other groups 
(p= 0.001) (Table I).

The direct bilirubin level was found to be 
lower than 2 mg/dl in all of the neonates. The 
indirect bilirubin level was also monitored at 
the time of admission and discharge from the 
hospital, as well as 6, 12, 24, and 48 hours after 
hospitalization. The results showed significant 
differences among the three groups, six hours 
after hospitalization. The bilirubin levels in 
groups A and B were significantly lower than 
that of the patients in group C, at 6 hours after 
hospitalization (Table II). The comparison 
of bilirubin levels revealed that the patients 
receiving UDCA had lower levels as compared 
to the patients in the control group, at all 
measured times, except for upon the admission 
(Fig. 1).

Table II. Average bilirubin levels in study groups at different times.
5-mg group (A) 

N=40
7.5-mg group (B)

N=40
Control (C)

N=40
p-value

Indirect bilirubin at admission (mg/dl) 19.88 ± 2.33 19.33 ± 2.51 19.76 ± 2.64 0.58
Direct bilirubin at admission (mg/dl) 0.51 ± 0.11 0.91 ± 0.42 0.48 ± 0.12 0.39
Indirect bilirubin at 6th hour(mg/dl) 16.82 ± 2.0 15.78 ± 2.44 17.2 ± 2.51 0.01
Indirect bilirubin at 12th hour(mg/dl) 13.24 ± 2.16 12.07 ± 2.15 14.66 ± 2.55 0.000
Indirect bilirubin at 24th hour(mg/dl) 10.04 ± 1.11 8.82 ± 1.11 12.04 ± 2.05 0.000
Indirect bilirubin at 48th hour(mg/dl) 7.96 ± 1.75 6.21 ± 1.06 10.17 ± 1.96 0.000
Indirect bilirubin at discharge (mg/dl) 4.75 ± 1.07 4.74 ± 0.63 7.88 ± 2.11 0.000

Table I. General findings of the study groups.
5-mg group (A) 

N=40
7.5-mg group (B)

N=40
Control (C)

N=40
p-value

Age (days) 5.91 ± 2.49 5.1 ± 2.47 5.91 ± 2.49 0.26
Gestational age (weeks) 37.75 ± 4.93 38.1 ± 1.05 38.55 ± 1.01 0.49
Admission weight (gr) 3175.41 ± 561.53 2961.71 ± 440.03 3192.91 ± 431.02 0.08
Discharge weight (gr) 3200.69 ± 557.59 3008.29 ± 445.03 3269.17 ± 708.38 0.06
Weight changes during admission (gr) 25.27 42.46 76.36 0.00
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Furthermore, among the two groups receiving 
UDCA, the reduction of bilirubin was higher 
in the group of patients for whom the higher 
doses of medication were administered (Table 
III). The mean length of hospital stay was 29.47 
± 16.80 hours for the patients in group A, 21.35 ± 
8.12 hours for the patients in group B, and 45.97 

± 18.01 hours for the patients in group C (p= 
0.000). In all studied patients, the predominant 
source of nutrition was breast milk (p= 0.43) 
(Table IV). There were no cases of vomiting, 
food intolerance, or constipation in studied 
patients. Diarrhea was not seen in patients who 
received Ursobil significantly more than the 
placebo group.

Discussion

Ursodeoxycholic acid (UDCA) is widely used 
in the treatment of chronic cholestatic liver 
diseases. Recently, some studies have attempted 
to investigate the effect of this medication on 
infants with indirect hyperbilirubinemia. Based 
on the results of the present study higher doses 
of UDCA are more effective in decreasing the 
indirect bilirubin levels.

In a study conducted by Honar et al.11 the total 
bilirubin level of the infants 12, 24, and 48 
hours after hospitalization was reported to be 
12, 10, and 9.8 mg/dl in the UDCA group and 

Table III. Comparison of indirect bilirubin levels in different groups.
5-mg group (A) 

N=40
7.5-mg group (B)

N=40
Control (C)

N=40
p-value

Indirect bilirubin at admission (mg/dl) 19.88 ± 2.33 - 19.76 ± 2.64 0.83
- 19.33 ± 2.51 19.76 ± 2.64 0.45

19.88 ± 2.33 19.33 ± 2.51 - 0.30
Indirect bilirubin at 6th hour(mg/dl) 16.82 ± 2.0 - 17.2 ± 2.51 0.89

- 15.78 ± 2.44 17.2 ± 2.51 0.04
16.82 ± 2.0 15.78 ± 2.44 - 0.04

Indirect bilirubin at 12th hour(mg/dl) 13.24 ± 2.16 - 14.66 ± 2.55 0.009
- 12.07 ± 2.15 14.66 ± 2.55 0.000

13.24 ± 2.16 12.07 ± 2.15 - 0.01
Indirect bilirubin at 24th hour(mg/dl) 10.04 ± 1.11 - 12.04 ± 2.05 0.000

- 8.82 ± 1.11 12.04 ± 2.05 0.000
10.04 ± 1.11 8.82 ± 1.11 - 0.001

Indirect bilirubin at 48th hour(mg/dl) 7.96 ± 1.75 - 10.17 ± 1.96 0.000
- 6.21 ± 1.06 10.17 ± 1.96 0.000

7.96 ± 1.75 6.21 ± 1.06 - 0.000
Indirect bilirubin at discharge (mg/dl) 4.75 ± 1.07 - 7.88 ± 2.11 0.000

- 4.74 ± 0.63 7.88 ± 2.11 0.000
4.75 ± 1.07 4.74 ± 0.63 - 0.97

Fig. 1. The bilirubin levels in the three groups.
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14.4, 12.5, and 10.1 mg/dl in the control group, 
respectively (p= 0/05). Hassan et al.16 reported 
in their study that the mean indirect bilirubin 
levels of the infants 12, 24, and 36 hours after 
hospitalization were 11.7, 8.8, and 7.6 mg/dl 
in the UDCA group and 14.6, 13.2, and 10.2 
mg/dl in the control group, respectively. They 
observed that the reduction of bilirubin levels in 
the patients receiving UDCA was significantly 
higher than that of the patients in the control 
group (p= 0.00). In Jafari et al.’s17 study, the 
mean indirect bilirubin level in the infants was 
measured. They illustrated that the reduction of 
bilirubin levels in the UDCA -receiving groups 
was significantly higher when compared to the 
control group. They also reported that the most 
effective dose of this medication for bilirubin 
reduction is 10 mg/kg/day. In another study, 
conducted by George et al.18 the administration 
of UDCA reduced serum bilirubin level in 4 of 
the five infants suffering from cholestasis.

On the other hand, Maldonado et al.19 
investigated neonatal icterus in their study 
and found that UDCA is more effective than 
phenobarbital in reducing bilirubin levels. 
However, in Rina et al.20 study, the use of 
UDCA failed to bring about significant changes 
in hepatic parameters over seven days. In their 
study, the reduction of total bilirubin level 
was reported to be 2.2 mg/dl in the patients 
receiving UDCA and 1.7 mg/dl in the patients 
of the control group (p= 0.80). Altogether, a 
review of the previous studies showed that the 
use of UDCA has led to a decrease in the infants 
bilirubin level. It should be noted that this 

medication has been administered along with 
phototherapy and the additional administration 
of UDCA has enhanced the therapeutic effects 
of phototherapy. Therefore, the findings of the 
present study are consistent with those of other 
studies.

In the study by Honar et al.11, the average length 
of hospital stay was reported to be 15.5 hours 
for the group of patients receiving UDCA and 
44.6 hours for those in the control group. They 
found that there was a significant association 
between the duration of stay in the hospital 
and the administration of UDCA (p= 0.00). 
In another study, Hassan et al.16 reported the 
average length of stay in the hospital to be 23.2 
hours for the neonates receiving UDCA and 
41.1 hours for those in the control group (p= 
0.00). Jafari et al.17 also reported similar findings. 
However, in Lewis et al.22 study, the length of 
hospital stay for the infants receiving UDCA 
was found to be similar to that of the infants 
receiving phenobarbital. In other words, in their 
study, the administration of Ursobil failed to 
depict significant changes in the infants length 
of stay in the hospital (p= 0.45). The findings of 
the present study are similar to Honar’s11 and 
Hassan’s16 studies. In our study, as in other 
studies, the administration of UDCA in patients 
led to a significant decrease in hospital stay and 
phototherapy duration. However, although the 
findings of our study and many other studies 
indicated the effectiveness of administering 
UDCA along with phototherapy, further studies 
with a larger sample size are required before 
routine administration of UDCA for neonatal 

Table IV. Hospital stay duration and type of nutrition in three groups.

Variable
Control 5mg group 7.5 mg group

pvalue
Frequency percent Frequency percent Frequency percent

Neonatal 
duration of 
hospital stay

<1 day 7 17.5 17 42.5 29 72.5 0.000
2 day 10 25 20 50 10 25
3 day 21 52.5 1 2.5 1 2.5
>3day 2 5 2 5 0 0

Type of feeding Breast milk 28 70 34 85 30 75 0.43
Breast milk + 

formula 9 22.5 3 7.5 6 15

Formula only 3 7.5 3 7.5 4 10
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hyperbilirubinemia. The strengths of this study 
were the assessment of two different doses of 
UDCA and the investigation of a large number 
of patients. Its limitations, on the other hand, 
were the lack of long-term follow-up and the 
absence of multicenter trials. It is recommended 
future studies with a large number of patients, 
long term follow up of patients and also in 
neonates with severe hyperbilirubinemia near 
the exchange transfusion threshold before 
routine use of UDCA.

The findings of this study indicated that 
the administration of UDCA in addition 
to phototherapy, on infants suffering from 
neonatal jaundice might lead to the shorter 
length of hospital stay and rapid decrease in 
the unconjugated bilirubin concentrations and 
limited brain exposure to its neurotoxic effects.
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