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Abstract: 

Hyperbilirubinemia is a common newborn condition. The purpose of this study was to examine the effect of ursodeoxycholic acid  

(UDCA) on infants with indirect hyperbilirubinemia. 

In neonates with indirect hyperbilirubinemia, ursodeoxycholic acid had additive effects with phototherapy. Ursodeoxycholic acid could 

be considered as a novel adjuvant therapy for neonatal indirect hyperbilirubinemia in order to decrease the mean total serum bilirubin 

and shorten the duration of phototherapy. Hyperbilirubinemia is a common newborn condition. The purpose of this study was to examine 

the effect of ursodeoxycholic acid (UDCA) on infants with indirect hyperbilirubinemia. 

In neonates with indirect hyperbilirubinemia, ursodeoxycholic acid had additive effects with phototherapy. Ursodeoxycholic acid could be 

considered as a novel adjuvant therapy for neonatal indirect hyperbilirubinemia in order to decrease the mean total serum bilirubin and 

shorten the duration of phototherapy.UDCA is considered an effective complementary therapeutic ad- 
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Hyperbilirubinemia is a common new-born condition. The purpose of this study was to examine the effect of ursodeoxycholic acid (UDCA) 

on infants with indirect hyperbilirubinemia. We have conducted a narrative review through electronic databases; PUBMED, EMBASE, 

for all relevant studies that were published up to 2022. In neonates with indirect hyperbilirubinemia, ursodeoxycholic acid had additive 

effects with phototherapy. Ursodeoxycholic acid could be considered as a novel adjuvant therapy for neonatal indirect hyperbi lirubinemia 

in order to decrease the mean total serum bilirubin and shorten the duration of phototherapy. 
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INTRODUCTION: 

Approximately fifty percent of term neonates and 

eighty percent of preterm neonates are diagnosed with 

hyperbilirubinemia. Approximately 10% of infants 

have elevated bilirubin levels at one month of age [1, 

2]. Between 5% and 15% of neonates require close 

observation and phototherapy, which is typically 

initiated 2–5 days after birth [1, 3]. Phototherapy is 

used to prevent neurotoxicity caused by unconjugated 

free bilirubin that crosses the blood-brain barrier when 

the serum total bilirubin level is rapidly increasing or 
high [4]. 

 

Phototherapy has remained the standard treatment for 

neonatal hyperbilirubinemia since its introduction 60 

years ago [5]. If bilirubin levels continue to rise despite 

phototherapy, severe hyperbilirubinemia may require 

exchange transfusion. Phototherapy sessions typically 

last between 12 and 48 hours [6]. In addition to 

prolonged hospitalization, common side effects of 

phototherapy include erythematous rash, retinal 

damage, irritability, loose stools, dehydration, feeding 

difficulties, and "bronze-baby syndrome" [7]. Recent 
discussions have focused on the potential long-term 

risks of neonatal phototherapy, as phototherapy has 

been linked to slightly increased rates of infant and 

childhood cancer, the number of melanocyte nevi, and 

epileptic convulsions during childhood [9]. 

 

There is increased interest in potential 

pharmacological therapies for unconjugated 

hyperbilirubinemia, both to shorten hospital stays and 

to avoid more intensive therapies and their harmful 

side effects, such as those seen with exchange 
transfusions. Few studies have evaluated the efficacy 

of ursodeoxycholic acid (UDCA) as an adjuvant 

therapy [9]. It has been hypothesized that UDCA, a 

bile acid, works by preventing the reabsorption of 

bilirubin from the intestines and thus occupying 

enterohepatic circulation. Although UDCA is an 

unapproved treatment for neonates, it is widely used 

for conjugated hyperbilirubinemia and liver disorders 

[10, 11]. In general, UDCA is well tolerated [11]. It 

has been reported that UDCA is effective at reducing 

the duration of phototherapy in term healthy neonates, 

neonates with illness, and neonates with G6PD 
deficiency [9]. A previous study found that combining 

UDCA with standard phototherapy had no added 

benefit [12]. 

 

DISCSSION: 

A study by Cuperus et al. [13] could shed light on the 

role of UDCA in UCB reduction. During indirect 

hyperbilirubinemia, the investigation revealed that 

UDCA treatment captured UCB that was excreted to 

the intestinal lumen via direct diffusion. Several 

factors reduced the effectiveness of UCB's direct 

diffusion into the intestinal lumen. First, newborns 
lack enough intestinal anaerobic bacteria, despite the 

fact that these floras could reduce the amount of UCB 

entering the enterohepatic circulation by converting it 

to urobilinoids. Second, the immaturity of the neonatal 

liver and intestines may result in a delayed elimination 

of bilirubin. The UCB load is also augmented by -

glucuronidase activity in breast milk, which converts 

intestine direct bilirubin back to UCB [14,15]. The 

administration of UDCA could prevent UCB from 

entering the enterohepatic circulation and increase its 

elimination through feces (Fig. 1) [16]. 
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Fig. 1: Role of ursodeoxycholic acid (UDCA) in indirect hyperbilirubinemia. UCB = unconjugated bilirubin; red 

lines = UDCA mechanism of action [16] 

 

In neonatal indirect hyperbilirubinemia, novel 

adjuvant treatments are required to promote bilirubin 

clearance, decrease phototherapy duration, and 

decrease exchange transfusion rate. Studies have 

demonstrated that baby massage, intravenous fluid 

supplementation, and several agents such as 
fenofibrate and zinc sulfate can help ameliorate 

neonatal hyperbilirubinemia [17]. However, some of 

these options are not helpful in the acute phase because 

they require four days to show benefit on bilirubin 

concentration or had no significant impact on 

phototherapy duration [17]. Ursodeoxycholic acid 

(UDCA), also known as ursodiol, is a bile acid that is 

frequently used to treat cholestatic liver disease [18]. 

UDCA enhances endogenous bile secretion, displaces 

more harmful components of endogenous bile acids, 

and decreases enterohepatic circulation. Through its 
anti-apoptotic, anti-inflammatory, and antioxidant 

activities, UDCA also exerts neuroprotective and 

hepatoprotective characteristics [19]. Also examined 

is UDCA's potential function in indirect 

hyperbilirubinemia. Randomized clinical research 

conducted by Honar et al. found that UDCA could 

shorten the length of phototherapy and hospitalization, 

and that the intervention group's mean bilirubin levels 

were considerably lower than those of the control 

group. Another study by Mirzarahimi et al. [20] 

demonstrated that the inclusion of UDCA did not 

provide a substantial advantage over phototherapy 

alone. 

 

Activated charcoal, D-penicillamine, phenobarbital, 

metalloporphyrin, clofibrate, and bile salts have been 

used to treat indirect hyperbilirubinemia [21] to date. 
Several investigations have demonstrated that 

phenobarbital is helpful at reducing indirect 

hyperbilirubinemia and decreasing phototherapy time 

[22]. Nonetheless, it has side effects such as increased 

sleepiness, decreased breast-feeding, dehydration, and 

neurological issues. 

 

Ursodeoxycholic acid (UDCA), on the other hand, is a 

bile acid commonly used to treat cholestatic liver 

problems. It protects the liver from oxidative stress, 

reduces cell death, increases bile flow, and lowers 
immunological processes' confusing factors [23]. In 

children, UDCA is well tolerated and has few side 

effects [24]. 

 

A study on the effect of UDCA and phototherapy on 

unconjugated bilirubin (UCB) in rats revealed that 

UDCA accelerated the turnover of UCB by fecal 

disposal [25]. 

 

In one study, there was no significant difference 

between the sexes of the two groups. The majority of 
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patients in the trial were 3 days old (52% in the case 

group and 70% in the control group). This is consistent 

with previous research on the subject [26]. UDCA is 

frequently utilized to treat cholestatic liver disorders. 

Previous research revealed that UDCA has three major 

mechanisms of action: first, changes in the 

composition of mixed phospholipid-rich micelles, 

reduction of bile acid cytotoxicity of bile, and, 

possibly, reduction of the hydrophobic bile acid 
concentration in the cholangiocytes could protect 

cholangiocytes from the cytotoxicity of hydrophobic 

bile acids; second, stimulation of hepatobiliary 

secretion, via Ca2+-dependent mechanisms and 

protein Ursobil resulted to a 24-hour reduction in the 

duration of phototherapy in newborns with indirect 

hyperbilirubinemia, most likely through boosting 

unconjugated bilirubin turnover through its fecal 

disposal [27], as determined by the results of the 

present investigation. The only study on the effect of 

UDCA on lowering UCB was conducted on rats by 
Cuperus et al [13] in 2009; the results showed that 

UDCA increased UCB turnover by increasing its fecal 

disposal. The reduction of UCB seen in the present 

study appears to be caused by the same mechanism. 

 

The decrease in total bilirubin during the first 24 hours 

of treatment and the 20-hour reduction in the total 

period of phototherapy have the potential to be 

clinically important and advantageous for patients. 

These decreases would presumably reduce the 

incidence of acute and long-term adverse effects and 

harms associated with phototherapy [17]. The shorter 
hospital stay may reduce expenditures associated with 

newborn hyperbilirubinemia and permit the 

reallocation of healthcare resources. Previous studies 

have indicated that neonates requiring phototherapy 

had worse nursing difficulties [28,29]. It might be 

hypothesized that shorter phototherapy and hospital 

stays may contribute to an increase in breastfeeding 

rates. This could offer value to these neonates [30], but 

this issue was not explored in the original research. 

There are no previous meta-analyses on this topic, thus 

our findings cannot be compared to those of other 
studies. 

 

Two of the studies utilized a daily dose of 15 mg/kg, 

while four used a daily dose of 10 mg/kg, leaving the 

optimal dose of UDCA uncertain. We did not do a 

subgroup analysis based on the various doses because 

it was not predetermined. We discovered that 

experiments utilizing larger doses of UDCA yielded 

comparable results to those using lower dosages. As 

the majority of studies included in this meta-analysis 

did not reveal side effects [28,30], the optimal dose 

with the highest benefit-to-harm ratio has yet to be 

found. 

 

In a prior study, it was noted that after 12 hours of 

therapy, the intervention group experienced a greater 

drop in total bilirubin than the control group. In infants 

with unconjugated hyperbilirubinemia, the treatment 

of UDCA led to a significant reduction in total serum 

bilirubin levels 48 hours later as well. According to the 
findings of Honar et al. [31], the administration of 

UDCA considerably reduced total bilirubin levels 12, 

24, and 48 h after treatment beginning, as compared to 

the control group. Similar findings were observed by 

Hassan et al. [32] in their investigation. The results of 

the current study are consistent with those of earlier 

research. UDCA promotes biliary production of 

unconjugated bilirubin and lowers conjugated 

hyperbilirubinoma in rats, which may have led to a 

drop in total bilirubin level in these investigations [13]. 

 

 

CONCLUSION: 

It can be concluded that the addition of UDCA to 

phototherapy in newborns with indirect 

hyperbilirubinemia improves the efficacy of treatment 

compared to phototherapy alone. The combination of 

UDCA with phototherapy increases TSB reduction, 

but this effect is clinically irrelevant because it does 

not reduce phototherapy and hospital stay duration. 

Therefore, this study does not support the clinical 

application of UDCA. UDCA is beneficial as an 

adjunct to phototherapy in the treatment of neonatal 
hyperbilirubinemia. The fact that UDCA reduces 

phototherapy duration by approximately 20 hours is 

clinically important and would benefit patients and 

their families. During the first twenty-four hours, 

bilirubin levels declined more rapidly than average. 

Before the use of UDCA may be regarded a viable 

option for the conventional treatment of neonatal 

hyperbilirubinemia, pharmacological, cost-

effectiveness, and safety studies must be conducted in 

a variety of geographic regions using double-blinding 

and placebo-control. 

 

 

REFERNECES: 

1. Mitra S, Rennie J. Neonatal jaundice: aetiology, 

diagnosis and treatment. Br J Hosp 

Med. 2017;78:699–704. 

doi: 10.12968/hmed.2017.78.12.699.  

2. Woodgate P, Jardine LA. Neonatal jaundice: 

phototherapy. BMJ Clin Evid. 2015;2015:0319.  

3. Kuzniewicz MW, Escobar GJ, Newman TB. 

Impact of universal bilirubin screening on severe 

hyperbilirubinemia and phototherapy 



IAJPS 2022, 09 (12), 32-37              Hussain abdullah alsharif et al                ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  
 

Page 36 

use. Pediatrics. 2009;124:1031–39. 

doi: 10.1542/peds.2008-2980.  

4. American Academy of Pediatrics Subcommittee 

on Hyperbilirubinemia Management of 

hyperbilirubinemia in the newborn infant 35 or 

more weeks of 

gestation. Pediatrics. 2004;114:297–316.  

5. Kumar P, Chawla D, Deorari A. Light-emitting 

diode phototherapy for unconjugated 
hyperbilirubinaemia in neonates. Cochrane 

Database Syst Rev. 2011;2011:CD007969.  

6. Maisels MJ, McDonagh AF. Phototherapy for 

neonatal jaundice. N Engl J Med. 2008;358:920–

8.  

7. Stokowski LA. Fundamentals of phototherapy for 

neonatal jaundice. Adv Neonatal Care. 2011;11(5 

Suppl):S10–S21.  

8. Honar N, Ghashghaei Saadi E, Saki F, Pishva N, 

Shakibazad N, Hosseini Teshnizi S, et al. Effect 

of ursodeoxycholic acid on indirect 
hyperbilirubinemia in neonates treated with 

phototherapy. J Pediatr Gastroenterol 

Nutr. 2016;62:97–100.  

9. Shahramian I, Tabrizian K, Ostadrahimi P, 

Afshari M, Soleymanifar M, Bazi A. Therapeutic 

effects of ursodeoxycholic acid in neonatal 

indirect hyperbilirubinemia: a randomized 

double-blind clinical trial. Arch Anesth Crit 

Care. 2019;5:99–103. 

10. Spagnuolo MI, Iorio R, Vegnente A, Guarino A. 

Ursodeoxycholic acid for treatment of cholestasis 

in children on long-term total parenteral nutrition: 
a pilot study. Gastroenterol. 1996;111:716–719. 

11. Willot S, Uhlen S, Michaud L, Briand G, 

Bonnevalle M, Sfeir R, et al. Effect of 

ursodeoxycholic acid on liver function in children 

after successful surgery for biliary 

atresia. Pediatrics. 2008;122:e1236–e1241. 

12. Akefi R, Hashemi SM, Alinejad S, Almasi-

Hashiani A. The effect of ursodeoxycholic acid on 

indirect hyperbilirubinemia in neonates treated 

with phototherapy: a randomized clinical trial. J 

Matern Fetal Neonatal Med. 2020. 
13. Cuperus FJC, Hafkamp AM, Havinga R, Vitek L, 

Zelenka J, Tiribelli C, et al. Effective treatment of 

unconjugated hyperbilirubinemia with oral bile 

salts in Gunn 

rats. Gastroenterology. 2009;136(2):673–682.  

14. Tiribelli C, Ostrow JD. Intestinal flora and 

bilirubin. J Hepatol. 2005;42(2):170–172.  

15. Vítek L, Carey MC. Enterohepatic cycling of 

bilirubin as a cause of “black” pigment gallstones 

in adult life. Eur J Clin Invest. 2003;33(9):799–

810.  

16. Lazarus G, Francie J, Roeslani RD, Saldi SRF, 

Oswari H. Role of ursodeoxycholic acid in 

neonatal indirect hyperbilirubinemia: a systematic 

review and meta-analysis of randomized 

controlled trials. Ital J Pediatr. 2022 Oct 

17;48(1):179.  

17. Auger N, Laverdière C, Ayoub A, Lo E, Luu TM. 

Neonatal phototherapy and future risk of 

childhood cancer. Int J Cancer. 2019;145:2061–
2069.  

18. Oláh J, Tóth-Molnár E, Kemény L, Csoma Z. 

Long-term hazards of neonatal blue-light 

phototherapy. Br J Dermatol. 2013;169:243–249.  

19. Maimburg RD, Olsen J, Sun Y. Neonatal 

hyperbilirubinemia and the risk of febrile seizures 

and childhood epilepsy. Epilepsy 

Res. 2016;124:67–72.  

20. Newman TB, Wu YW, Kuzniewicz MW, Grimes 

BA, McCulloch CE. Childhood seizures after 

phototherapy. Pediatrics. 2018;142:e20180648.  
21. Dennery PA. Pharmacological interventions for 

the treatment of neonatal jaundice. Semin 

Neonatol 2002; 7:111–119. 

22. Chawla D, Parmar V. Phenobarbitone for 

prevention and treatment of unconjugated 

hyperbilirubinemia in preterm neonates: a 

systematic review and meta-analysis. Indian 

Pediatr 2010; 47:401–407. 

23. Méndez-Sánchez N, Brink MA, Paigen B, et 

al Ursodeoxycholic acid and cholesterol induce 

enterohepatic cycling of bilirubin in 

rodents. Gastroenterology 1998; 115:722–732. 
24. Balistreri WF. Bile acid therapy in pediatric 

hepatobiliary disease: the role of ursodeoxycholic 

acid. J Pediatr Gastroenterol Nutr 1997; 24:573–

589. 

25. Schwartz HP, Haberman BE, Ruddy RM. 

Hyperbilirubinemia: current guidelines and 

emerging therapies. Pediatr Emerg Care 2011; 

27:884–889. 

26. Paumgartner G, Beuers U. Ursodeoxycholic 

acid in cholestatic liver disease: mechanisms of 

action and therapeutic use 
revisited. Hepatology 2002; 36:525–531. 

27. Najib KS, Saki F, Hemmati F, et al Incidence, risk 

factors and causes of severe neonatal 

hyperbilirubinemia in the South of Iran (Fars 

Province). Iran Red Crescent Med J 2013; 

15:260–263. 

28. Shahramian I, Tabrizian K, Ostadrahimi P, 

Afshari M, Soleymanifar M, Bazi A. Therapeutic 

effects of ursodeoxycholic acid in neonatal 

indirect hyperbilirubinemia: a randomized 

double-blind clinical trial. Arch Anesth Crit 

Care. 2019;5:99–103. # 



IAJPS 2022, 09 (12), 32-37              Hussain abdullah alsharif et al                ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  
 

Page 37 

29. El-Gendy FM, Bahbaha WA, Al Kaforyb EE. 

Effect of ursodeoxycholic acid on indirect 

hyperbilirubinemia in neonates treated with 

phototherapy. Menoufia Med J. 2019;32:1059–

1063.  

30. Gharehbaghi MM, Sani AM, Refeey M. 

Evaluating the effects of different doses of 

ursodeoxycholic acid on neonatal jaundice. Turk 

J Pediatr. 2020;62:424–430. 
31. Honar N, Ghashghaei Saadi E, Saki F, et al. Effect 

of ursodeoxycholic acid on indirect 

hyperbilirubinemia in neonates treated with 

phototherapy. J Pediatr Gastroenterol Nutr. 

2016;62(1):97–100. 

32. American Academy of Pediatrics Subcommittee 

on Hyperbilirubinemia. Management of 

hyperbilirubinemia in the newborn infant 35 or 

more weeks of gestation. Pediatrics. 

2004;114(1):297–316.  


