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Introduction: Neonatal jaundice is a significant problem that occurs in 80% of premature 
infants and 30-60% of term infants in the first week of life. About 6-10% of these cases develop 
severe hyperbilirubinemia in need of treatment (bilirubin level above 90% of age per hour ), 
and 5-36% of healthy full-term neonates who are discharged from the hospital are readmitted 
due to moderate to severe hyperbilirubin. Treatments for jaundice include phototherapy and 
blood exchange transfusions. Percutaneous phototherapy by photoisomerization reduces blood 
bilirubin. However, it is expensive, and due to the necessity of hospitalization and the eyes being 
covered, it disrupts the relationship between the mother and the child. Furthermore, the power 
of phototherapy to reduce bilirubin levels above 20  is not so high.
Methods: The infants at the neonatal intensive care units (NICUs) of Imam Reza (AS) and 
Samen Al-Aimeh hospitals, Mashhad, Iran, were selected for this study after receiving approval 
from the Research Council of Mashhad University of Medical Sciences, informing the infants’ 
parents, and obtaining their informed consent. Phenobarbital complications were explained 
to the parents of infants weighing more than 2.5 kg before admission, and adjustments were 
made based on gestational age. Infants were randomly assigned to either the phenobarbital 
(case) or the placebo (control) group. Routine laboratory tests for jaundice were performed for 
all infants. After that, phototherapy and medications were administered. Bilirubin levels were 
checked every 6, 12, 24, and 48 h after medication, and at discharge. The collected data were 
analyzed using SPSS software (version 16). The results are considered with 80% power, a 95% 
confidence interval, and a 5% significance level. 
Results: This study was performed on 80 jaundiced infants who were referred to Imam Reza 
(AS) and Samen Al-Aimeh hospitals, Mashhad, Iran, for treatment and were transferred to the 
NICU. According to the results, 45% of infants in the study group and 52.2% of the total number 
of them were male, but the difference was not significantly significant (P>0.05). There was 
also no significant difference in infants’ gestational age, weight, or the age of hospitalization. 
The mean and standard deviation of bilirubin levels before and after the intervention were not 
significantly different between the two groups after 6, 12, 24, and 48 h and at discharge time.
Despite the significant difference, the length of hospital stay could not be studied due to the 
absence of exact hospitalization and discharge hours, as well as measurement errors.
Conclusion: This double-blind clinical trial study aimed to determine the effect of a single 
dose of 20 mg/kg of phenobarbital on healthy full-term infants who were breastfed and had 
symptomatic bilirubin levels in need of phototherapy. Overall, 80 full-term neonates with 
nonhemolytic hyperbilirubinemia were studied in two groups. The treatment in the case group 
included phototherapy and phenobarbital, while the control group only received phototherapy. 
The inclusion and exclusion criteria were considered for each infant, and the study was started 
after parents’ informed consent was obtained. Phototherapy with 20 mg/kg phenobarbital was 
prescribed for the case group, while phototherapy alone was performed for the control group. 
After that, the bilirubin levels of both groups were checked every 6, 12, 24, and 48 h, and at the 
time of discharge. Decreased bilirubin was observed every 6, 12, 24, and 48 h, as well as at the 
time of discharge in the case group.  In neonates with jaundice, phototherapy with a single dose 
of phenobarbital (20 mg) did not reduce bilirubin levels or the length of hospital stay.

Please cite this paper as:
Shah Farhat A, Mohammadzadeh A, Lotfi SR, Yeganeh Khorasani N. Comparison of the Effect of Phenobarbital and Phototherapy to Photo-
therapy in the Treatment of Non-Hemolytic Hyperbilirubinemia in Neonates Admitted to the NICU of Mashhad Hospitals: A Clinical Trial. 
Rev Clin Med. 2024;11(1): 13-17.



Rev Clin Med 2024; Vol 11 (No 1)
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)

14

 Shah Farhat A et al.

Introduction
Jaundice is one of the most common problems 

in the neonatal period, which, if severe, can cause 
serious damage to the nervous system, even 
in term infants. Between 30-60% of full-term 
infants and up to 80% of preterm ones have 
clinical symptoms in the first seven days, and 
about 6-10% show hyperbilirubinemia (1-4).

The cause of jaundice in infants is complex. 
Neonatal jaundice can be divided into 
two types: physiological and pathological. 
Pathological jaundice can lead to severe bilirubin 
encephalopathy. This type of jaundice can have 
neurological consequences in some children, 
including cerebral palsy, hearing loss, and 
dizziness (5), and it can cause type 1 diabetes 
in others (6). The yellow color of these infants 
is due to the accumulation of unconjugated 
pigment and fat-soluble bilirubin in the skin. 
This pigment is derived from hemoglobin by 
the enzymes hemoxygenase and bilirubin 
reductase. The complications of elevated 
bilirubin manifest as kernicterus. Considering 
the prevalence of jaundice and its dangerous 
side effects, several treatments are needed (7), 
including phototherapy and blood transfusions. 
Percutaneous phototherapy by isomerization 
reduces blood bilirubin, but despite being the 
common method of treating jaundice (8), it 
is expensive and disrupts the mother-child 
relationship due to the need for hospitalization 
and covering the eyes to prevent any 
complications. Furthermore, at bilirubin levels 
above 20, phototherapy can reduce bilirubin 
only by 10-17%. Percutaneous phototherapy 
with photoisomerization can reduce jaundice (9). 
Therefore, a combination of these two methods 
may be a more effective treatment. However, 
this case has not yet been fully investigated. 
Therefore, comparing the therapeutic effect 
of phenobarbital and phototherapy to that of 
phototherapy alone on the treatment of non-
hemolytic hyperbilirubinemia in hospitalized 
infants can be of great help in considering the 
best method for the treatment of jaundice.

Materials and Method
Based on similar studies and considering a 

95% confidence interval and a 5% accuracy, the 
sample size of the study was determined to be 40 
infants in each group.

This double-blind clinical trial study was 
performed from August 2017 to March 2018 on 
80 infants admitted to the NICU of Imam Reza 
and Samen Al-Aimeh hospitals, Mashhad, Iran. 
After this study was approved by the Research 
Council and the Ethics Committee of Mashhad 
University of Medical Sciences, Mashhad, Iran, 
it was registered in the International Center for 

Registration of Clinical Trials in Iran with code 
31031.

Infants who did not have symptoms of 
hemolysis, extensive internal bleeding, G6PD 
deficiency, sepsis, severe respiratory disease 
requiring mechanical ventilation, or congenital 
anomalies were included in this study. On the 
other hand, those who were unresponsive to 
phototherapy or those whose parents did not 
continue the study were excluded from the 
analysis. After completely informing the parents 
and obtaining their informed consent, the study 
was performed on infants who met the inclusion 
criteria.

Patients were block-randomized and divided 
into the phenobarbital group (case) and the 
sterile distilled water group (control). Routine 
laboratory tests for hyperbilirubinemia were 
performed for all infants. Regular phototherapy 
was then continued, and a single dose of 
phenobarbital (20 mg/kg) was prescribed. 
Bilirubin levels were checked every 6, 12, 24, and 
48 hours after drug administration, as well as at 
discharge. After recovery, the babies were kept 
under observation for one day in the hospital for 
rebound hyperbilirubinemia.

Statistical Analysis
All the collected data were entered into the 

computer and statistically analyzed using SPSS 
software (version 16). Descriptive findings were 
reported in the form of tables using appropriate 
dispersion and centrality indices. Mean and 
standard deviation were used to describe 
quantitative data with a normal distribution, 
and median and quartile range were used for 
data with a nonnormal distribution. Frequency 
(percentage) was used to describe qualitative 
data. In order to compare qualitative variables, 
the Chi-squared test or Fisher’s exact test was 
used. If necessary, an unpaired t-test or its 
non-parametric equivalent (Mann-Whitney U) 
was used to compare quantitative variables. A 
significance level of less than 0.05 was considered 
in all calculations.

Results
Overall, 45% (18 patients) of infants in the 

case group and 55% in the control group were 
male, meaning that in the two groups, 55% and 
45% were female, respectively. However, the 
difference was not significant. The results can be 
seen in Table 1.

The results showed that the duration of 
phototherapy in the control group and the case 
group was 16.2 and 17.41 h, but the difference 
was not significant (P=0.23). In addition, the 
length of hospital stay was 55 and 72 h in the 
two groups, respectively; however, this difference 
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was not significant either (P>0.05). The P-values 
for bilirubin levels in the two groups on arrival, 
6, 12, and 24 h later were 0.33, 1, 1, and 0.23, 
respectively, and the differences were not 
significant (P>0.05). However, bilirubin levels at 
discharge were significantly different between 
the two groups (P=0.001). The findings can be 
seen in Table 2. 

Discussion
This clinical trial examined and compared 

the effect of phenobarbital and phototherapy to 
that of phototherapy alone on the treatment of 
non-hemolytic hyperbilirubinemia in neonates. 
It was performed on 80 jaundiced infants, with 
45% in the study group and 55% in the control 
group being male. There was no significant 
difference between the two groups in terms of 
infants’ gestational age, weight, and the age of 
hospitalization. There was also no significant 
difference between the two groups in the mean 
and standard deviation of bilirubin levels before 
the intervention, at 6, 12, 24, and 48 hours after 
the intervention, or at the time of discharge. 
Due to the absence of exact hospitalization and 
discharge hours, as well as measurement errors, 
the length of stay in the hospital could not be 
assessed.

In one study, the efficacy of oral phenobarbital, 
compared to placebo, was evaluated in 37 high-
risk infants with hyperbilirubinemia. There 
was no significant difference in the results 
between the phenobarbital and placebo groups, 
and no significant side effects were observed 

with phenobarbital (10). In another study 
investigating the effect of phenobarbital on 
bilirubin metabolism, phenobarbital did not 
reduce serum bilirubin levels significantly (11). 
In a child with type 2 Crigler-Najjar syndrome, 
jaundice and bilirubin were reduced by 50% after 
phenobarbital administration. Phenobarbital can 
also improve bilirubin liver uptake in infants. 
Premature infants are prone to the toxic effects of 
hyperbilirubinemia. It is true that phenobarbital 
can potentially cause severe sedation in infants, 
but in Greece, the risk of kernicterus is reduced 
by giving phenobarbital to pregnant women in 
the last trimester of pregnancy. Similar positive 
effects were observed in healthy full-term infants 
in Korea. On the other hand, another study 
showed that the combination of phenobarbital 
and phototherapy does not have a more 
beneficial effect than phototherapy alone (12). 
Contrary to the findings of our study, the results 
of a previous study showed that the combination 
of phenobarbital and phototherapy in neonates 
with non-immune hemolytic disease leads to 
a decrease in bilirubin levels and the need for 
blood transfusions, compared to phototherapy 
alone (13).

In one study, a 10 mg/kg dose of oral 
phenobarbital was administered at the beginning 
of treatment and then a 5 mg dose every 6 h 
by injection for five days in infants weighing 
1499-1000 g, which reduced the need for blood 
transfusions and the duration of phototherapy. 
This dose further reduced the duration of 
phototherapy compared to the 5 mg dose in five 

Table 1. Demographic characteristics of patients

P-valueControlCase

>0.05
22 (55%)18 (45%)Male

Gender, N (%)
18 (45%)22 (55%)Female

0.3336.9 (2.169)36.4 (2.39)Gestational age (weeks), mean (SD)
0.622861 (651.91)2808 (539.12)Birth weight (grams), mean (SD)
0.624.1 (1.93)3.9 (1.66)Age of hospitalization (days), mean (SD)

*T-test analysis

Table 2. Duration of phototherapy and length of hospital stay in the two groups

P-value
Groups

ControlCase

0.2316.02±43.5517.41±39.7Duration of phototherapy (hours), 
mean (SD)

0.1255±1.8872±1.66 Hospitalization (hours),
mean (SD)

0.3317.84±1.4117.52±1.54Bilirubin at the beginning of the study

Bilirubin levels (Mg/dl)
115.73±1.4515.73±1.40Bilirubin after 6 hours
113.96±1.4213.79±1.51 Bilirubin after 12 hours

0.2312.38±1.2812.69±0.97Bilirubin after 24 hours
0.00110.80±1.09 11.53±0.77Bilirubin discharge
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days (14). Although phenobarbital is known 
to clear bilirubin from the blood in term and 
preterm infants (16) and reduce the duration 
of phototherapy (17), in another study, it had 
no direct effects on lowering bilirubin (15). A 
previous study also found that phenobarbital 
had no clear effects on the reduction of jaundice 
due to erythrocyte iso-immunization hemolytic 
hyperbilirubinemia (18), which was similar to 
our study.

Regarding the effect of phenobarbital on the 
treatment of indirect jaundice in preterm infants, 
in three studies, the maximum serum bilirubin and 
the duration of phototherapy were significantly 
lower in the phenobarbital group, and the need 
for phototherapy and blood transfusion was also 
reduced in this group (19).

In a study that examined the effects of 
phenobarbital and clofibrate, the results showed 
that phenobarbital had a faster effect on reducing 
serum bilirubin and the length of hospital stay 
compared to clofibrate (20). On the other hand, 
in another study that only looked at the effect 
of phenobarbital on neonatal jaundice, taking 
2.5 mg of phenobarbital four times a day for 
three days, which started 8 h after birth, had no 
significant effects on lowering plasma bilirubin 

(21). Regarding the time of hospitalization, 
in another study, phenobarbital reduced the 
duration of phototherapy and the need for blood 
transfusions, but it had no effects on the duration 
of hospitalization (22). In our study, there was 
no significant difference between the study and 
control groups in the duration of hospitalization 
or the duration of phototherapy. However, 
bilirubin levels decreased significantly at the time 
of discharge. 

The limitation of this study was that we did not 
measure the level of phenobarbital in the blood, 
and we did not put the infants on a maintenance 
dose.

Conclusion
Phenobarbital is effective only in reducing 

bilirubin, but it has no role in reducing the 
duration of phototherapy or the length of 
hospital stay. We suggest that future studies use 
a larger sample size and measure the level of 
phenobarbital in the blood.

Conflict of interest

The authors declare no conflicts of interest.

References
1. Ip S, Chung M, Kulig J, O’Brien R, Sege R, Glicken S, 

et al. An evidence-based review of important issues 
concerning neonatal hyperbilirubinemia. Pediatrics. 
2004;114(1):e130-e53.

2. Cohen SM. Jaundice in the full-term newborn. Pediatric 
nursing. 2006;32(3):202.

3. Sarici SU� , Serdar MA, Korkmaz A, Erdem G, Oran O, 
Tekinalp G, et al. Incidence, course, and prediction of 
hyperbilirubinemia in near-term and term newborns. 
Pediatrics. 2004;113(4):775-80.

4. Watchko JF. Identification of neonates at risk for 
hazardous hyperbilirubinemia: emerging clinical 
insights. Pediatric Clinics. 2009;56(3):671-87.

5. Scrafford CG, Mullany LC, Katz J, Khatry SK, LeClerq 
SC, Darmstadt GL, et al. Incidence of and risk factors 
for neonatal jaundice among newborns in southern 
N epal. Tropical Medicine & International Health. 
2013;18(11):1317-28.

6. Cardwell CR, Stene LC, Joner G, Davis EA, Cinek O, 
Rosenbauer J, et al. Birthweight and the risk of childhood-
onset type 1 diabetes: a meta-analysis of observational 
studies using individual patient data. Diabetologia. 
2010;53(4):641-51.

7. Truman P. Jaundice in the preterm infant. Paediatric 
nursing. 2006;18(5):20-3.

8. Mreihil K, Benth JS� , Stensvold HJ, Nakstad B, Hansen 
TWR, Group NNPS, et al. Phototherapy is commonly 
used for neonatal jaundice but greater control is needed 
to avoid toxicity in the most vulnerable infants. Acta 
Paediatrica. 2018;107(4):611-9.

9. Behrman RE, Kliegman RM, Jenson H. Nelson textbook 
of pediatrics 17th ed. United States of America: Hal B 
Jenson. 2004.

10. Arya VB, Agarwal R, Paul VK, Deorari AK. Efficacy of oral 
phenobarbitone in term” at risk” neonates in decreasing 
neonatal hyperbilirubinemia: a randomized double-
blinded, placebo controlled trial. Indian pediatrics. 
2004;41(4):327-34.

11. Hansen TWR. Therapeutic approaches to neonatal 

jaundice: an international survey. Clinical pediatrics. 
1996;35(6):309-16.

12. Martin RJ, Fanaroff AA, Walsh MC. Fanaroff and Martin’s 
neonatal-perinatal medicine e-book: diseases of the 
fetus and infant: Elsevier Health Sciences; 2014.

13. Kaabneh MA, Salama GS, Shakkoury AG, Al-Abdallah 
IM, Alshamari A, Halaseh RA. Phenobarbital and 
phototherapy combination enhances decline of total 
serum bilirubin and may decrease the need for blood 
exchange transfusion in newborns with isoimmune 
hemolytic disease. Clinical Medicine Insights: Pediatrics. 
2015;9:CMPed. S24909.

14. Kumar R, Narang A, Kumar P, Garewal G. Phenobarbitone 
prophylaxis for neonatal jaundice in babies with 
birth weight 1000-1499 grams. Indian pediatrics. 
2002;39(10):945-51.

15. Maldonado SR, Téllez NCG, Yescas-Buendí�a G, 
FernanCarrocera L, Echaniz-Aviles O, Rí�os ERR. 
Effectiveness of ursodeoxycholic acid vs phenobarbital 
for the treatment of neonatal cholestasis: a cross-
randomized clinical trial. Bol Med Hosp Infant Mex. 
2010;67:418-23.

16. Heringová A, Jirsová V. The influence of phenobarbitone 
on bilirubin clearance. Neonatology. 1973;23(5-6):325-
9.

17. Bhosgi R, Prudhivi S. Role of phenobarbitone in 
prophylaxis of neonatal jaundice in babies with birth 
weight 1250-2400 grams. International Journal of 
Contemporary Pediatrics. 2015;2(4):279.

18. Thomas JT, Muller P, Wilkinson CS. Antenatal 
phenobarbital for reducing neonatal jaundice after red 
cell isoimmunization. Cochrane Database of Systematic 
Reviews. 2007(2).

19. Chawla D, Parmar V. Phenobarbitone for prevention 
and treatment of unconjugated hyperbilirubinemia 
in preterm neonates: a systematic review and meta-
analysis. Indian pediatrics. 2010;47(5):401-7.

20. Ahadi A, Mirzarahimi M, Ahmadabadi F, Tavasoli 
A, Parvaneh N. Comparison of the efficacy of 



Rev Clin Med 2024; Vol 11(No 1)
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)

17

Shah Farhat A et al.

Clofibrate with Phenobarbital in decreasing neonatal 
hyperbilirubinemia. Iranian Journal of Neonatology IJN. 
2013;4(3):13-9.

21. Rembolt RR. Cerebral Palsy and Related Disorders, 
Prevention and Early Care: An Annotated Bibliography. 

Volume I, Part One. 1972.
22. De Carvalho M. Treatment of neonatal hyperbilirubinemia. 

J Pediatr. 2001;77(Suppl 1):S71-S80.


