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Hyperbilirubinemia 
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ABSTRACT 

Objective: To determine the effectiveness of oral zinc sulphate in reducing the serum bilirubin level in neonates 
having unconjugated hyperbilirubinemia. 
Study Design: Randomized Control Trial study.  
Place and Duration of Study: This study was conducted at the in Neonatal Unit Paediatric Medicine Unit II Mayo 
hospital Lahore in one year from January 2019 to December 2019. 
Materials and Methods: Total 100 neonates (50 patients in each group) were enrolled by non-probability, 
consecutive sampling. Study population was divided in to two groups. Baseline serum bilirubin level was measured 
of each neonate included in study. Group A was given oral zinc 10 mg / day in once daily dose orally in suspension 
form. Total serum bilirubin was measured after every 24 hours in both groups. Percentage reduction in total serum 
bilirubin level was measured on 3rd and 5th day with baseline serum bilirubin of each neonate and results were 
compared among both groups. The neonates having total serum bilirubin in phototherapy zone in both groups were 
given phototherapy. Duration of phototherapy was compared between groups. Data was entered SPSS-20. 
Comparison of two groups, placebo group and zinc sulphate apply independent sample t-test. P-value ≤ 0.05 was 
taken as significant. 
Results: After 24 hours phototherapy, the mean indirect bilirubin of group A patients were 13.50±3.68 mg/dl 
whereas the mean indirect bilirubin of group B patients was 12.35±3.77 mg/dl. After 48 hours the mean indirect 
bilirubin of group A patients were 10.99±3.19 mg/dl whereas the indirect bilirubin of group B patients was 
10.35±2.94 mg/dl. After 72 hours the mean indirect bilirubin of group A patients were 9.30±2.99 mg/dl whereas the 
mean indirect bilirubin of group B patients was 9.35±3.33 mg/dl. Similarly, after 96 hours the mean indirect 
bilirubin of group A patients were 9.33±2.58 mg/dl whereas the mean indirect bilirubin of group B patients was 
9.60±0.75 mg/dl. Regarding indirect bilirubin at follow up, there was statistically insignificant difference between 
the study groups i.e. p-value>0.05. The median duration of treatment in group A was 3.00 days (range=2-4) while in 
group B was 2.50 days (range=2-4). The difference was insignificant (p>0.05). 
Conclusion: Oral zinc sulphate has no effect in reducing the total serum bilirubin level in full term and near term 
neonates having unconjugated hyperbilirubinemia. 
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INTRODUCTION 

Unconjugated hyperbilirubinemia can result from 

increased production, impaired conjugation, or 

impaired hepatic uptake of bilirubin, a yellow bile 

pigment produced from hemoglobin during erythrocyte 

destruction.  
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Nearly sixty percent of full term or near term newborn 

develop jaundice in 1st week of life.1 The main purpose 

of treating jaundice in neonates is to prevent 

encephalopathy caused by bilirubin and its sequela. 

Neonatal jaundice has mainly been treated by 

phototherapy and exchange transfusion but both 

treatments have many complications. But the later poses 

more threats which may include graft versus host 

disease and even death. 2 

Many researchers have done different studies to 

establish a relationship between micronutrients and 

their role in reducing neonatal jaundice by decreasing 

the absorption of zinc through enterohepatic circulation, 

which showed different results5. Zinc is an essential 

micronutrient for growth of neonate. Different studies 

both on humans and animals have shown the role of 

zinc in reducing total serum bilirubin and duration of 

phototherapy in neonatal jaundice.3 Zinc lowers the 
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bilirubin levels by inhibiting  the normal enterohepatic 

circulation of unconjugated bilirubin by binding with 

it.4 Mendez et al. proved the role of zinc in decreasing 

the serum bilirubin in hamsters with Gilbert syndrome.4 

Hashemian S et al. had reported that administration of 

oral zinc sulfate decreases the duration of phototherapy 

and total serum bilirubin in neonates having neonatal 

jaundice.5 Mafinejat et al. from lran reported that 

administration of zinc sulfate neither affected 

hyperbilirubinemia nor delayed appearance of jaundice. 

However, fewer admissions and phototherapy duration 

was reported in the zinc group.6 Ashok et al. studied the 

role of oral zinc in idiopathic neonatal jaundice and 

concluded that oral zinc is not effective in management 

of idiopathic neonatal jaundice7 

The objective of this study was to determine the 

effectiveness of oral zinc sulphate in reducing the 

serum bilirubin level in neonates having unconjugated 

hyperbilirubinemia. We hypothesized that oral zinc 

sulphate has no role in reducing the total serum 

bilirubin level in full term and near term neonates 

having unconjugated hyperbilirubinemia. 

MATERIALS AND METHODS 

This randomized control trial was conducted in 

Neonatal unit Paediatric Medicine Unit II Mayo 

hospital Lahore in one year. Total 100 neonates (50 

patients in each group) were enrolled [estimated by 

using 5 % level of significance and the power of test as 

90% along with expected mean value of bilirubin 

10.3+-2.09 with zinc sulphate and 11.9+- 1.74 with 

placebo group] by non-probability, consecutive 

sampling. Neonates with age 24 hours-28 days of both 

sexes, weight more than 2500 g, full term or late pre-

term neonates with unconjugated hyperbilirubinemia 

within phototherapy zone, physiological jaundice 

without identifiable cause in phototherapy zone were 

included. Rh and ABO incompatibility, hypoxic 

ischemic encephalopathy grade III, and sepsis were 

excluded. 

Based on inclusion criteria sample was taken from 

admitted patients of Neonatology unit of Paediatric 

Medicine Unit 2 of Mayo hospital Lahore. First of all, 

informed written consent was taken from the parents of 

the patients. Study population was divided in to two 

groups i.e group A and group B by computer generated 

random table number. Baseline serum bilirubin level 

was measured of each neonate included in study. Group 

A was given oral zinc 10 mg / day in once daily dose 

orally in suspension form. Total serum bilirubin was 

measured after every 24 hours in both groups. 

Unconjugated hyperbilirubinemia was defined as 

unconjugated serum bilirubin level more than 80% of 

total serum bilirubin. Percentage reduction in total 

serum bilirubin level was measured on 3rd and 5th day 

with baseline serum bilirubin of each neonate and 

results were compared among both groups. The 

neonates having total serum bilirubin in phototherapy 

zone in both groups were given phototherapy of a 

standard wavelength 460-490 nm and at a distance of 

40 cm. Duration of phototherapy required for the baby 

to out of phototherapy zone was measured and 

comparison was made with placebo group. 

Data was entered SPSS-20. Quantitative variables like 

age was presented as mean ± SD. Qualitative variables 

like gender was presented as frequency and 

percentages. Comparison of two groups, placebo group 

and zinc sulphate apply independent sample t-test. P-

value ≤ 0.05 was taken as significant. 

RESULTS 

In this present study, total 100 neonates were enrolled. 

The mean age of the neonates was 6.85±4.32 days. 

Mean age of the neonates in group A was 6.64±4.402 

days whereas the mean age of neonates of group B was 

7.06±4.28 days. Mean value of gestational age of the 

neonates was 36.93±0.902. Mean value of gestational 

age of neonates in group A patients was 36.92±0.922 

weeks whereas the mean value of gestational age of the 

mothers in group B patients was 36.94±0.890 weeks. 

Mean weight at admission of neonates was 3.284±2.53 

kg with minimum and maximum weights of 2.5 & 4.0 

kg respectively. Mean weight at admission of group A 

patients was 3.578±3.55 kg whereas the mean weight at 

admission in group B patients was 2.99±0.43 kg.  

Test of normality was applied and normality of indirect 

bilirubin level was tested. P-value of Shapiro-Wilk test 

was insignificant showing that data is following normal 

distribution. So mean±SD was calculated for indirect 

bilirubin level and independent samples t-test was 

applied to check significant difference between groups. 

According to this study after 24 hours phototherapy, the 

mean indirect bilirubin of group A patients was 

13.50±3.68 mg/dl whereas the mean indirect bilirubin 

of group B patients was 12.35±3.77 mg/dl. After 48 

hours the mean indirect bilirubin of group A patients 

were 10.99±3.19 mg/dl whereas the indirect bilirubin of 

group B patients was 10.35±2.94 mg/dl. After 72 hours 

the mean indirect bilirubin of group A patients were 

9.30±2.99 mg/dl whereas the mean indirect bilirubin of 

group B patients was 9.35±3.33 mg/dl. Similarly, after 

96 hours the mean indirect bilirubin of group A patients 

were 9.33±2.58 mg/dl whereas the mean indirect 

bilirubin of group B patients was 9.60±0.75 mg/dl. 

Regarding indirect bilirubin at follow-up there was 

statistically insignificant difference between the study 

groups i.e. p-value>0.05. (Table 2) 

Test of normality was applied and normality of duration 

of treatment was tested. P-value of Shapiro-Wilk test 

was significant showing that data is not following 

normal distribution. So median and range were 

calculated for duration of treatment and Mann-Whitney 

U test was applied to check significant difference 

between groups. The median duration of treatment in 
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group A was 3.00 days (range=2-4) while in group B 

was 2.50 days (range=2-4). The difference was 

insignificant (p>0.05). (Table 3). 

Table No.1: Comparison of age, gestational age, 

weight on admission in both groups 

  Study Groups P-

Value   A B 

Age on Admission 

(Days) 

n 05 05 0.630 

Mean 6.64 7.06 

SD 4.402 4.28 

Gestational age 

(Weeks) 

n 05 05 0.912 

Mean 36.92 36.94 

SD 0.922 0.890 

Weight on 

Admission (KG) 

N 05 05 0.247 

Mean 3.578 2.99 

SD 3.55 0.43 

Table No.2: Comparison of indirect bilirubin 

(mg/dl) at different time intervals in both groups 
 Time 

(Hours) after 

phototherapy 

started 

Study Groups P-

Value 

A B 

Indirect 

bilirubi 

(mg/dl) 

24 13.50± 3.68 12.35± 3.77 0.129 

48 10.99 ± 3.99 10.35± 2.94 0.302 

72 9.30± 2.99 9.35± 3.33 0.957 

96 9.33± 2.58 9.60± 0.75 0.872 

(Note: Time in this table is duration of phototherapy, not the 

age of neonate) 

Table No.3: Comparison of duration of treatment 

(days) in both groups 

Duration Study Groups 

A B 

Median 3.00 2.50 

Minimum 2 2 

Maximum 4 4 

Range 2 2 
Mann-Whitney U test value = 1203.000 

P-value = 0.716 (Insignificant) 

DISCUSSION 

Hyperbilirubinemia is a common disease and 

unconjugated hyperbilirubinemia has been seen mainly 

in neonates. In recent years, substantial researches have 

been carried out to predict neonates who are most likely 

to develop hyperbilirubinemia. Reliable predictions can 

reduce hospital stay for low-risk neonates resulting in 

their early discharge and identifying high-risk neonates 

facilitating their closer follow-up. Zinc is one of the 

essential elements in neonatal growth, protein synthesis 

and regulation of inhibitory and stimulatory synapses of 

the brain. Zinc lower the bilirubin levels by inhibition 

of the normal enterohepatic cycling of unconjugated 

bilirubin (UCB).3,8 

This study results showed no significant effect of 

reducing the serum bilirubin level in neonates by 

administration of oral zinc sulphate. In our study total 

serum bilirubin, direct bilirubin, indirect bilirubin all 

showed statistically insignificant difference between 

groups after 24, 48, 72 and 96 hours phototherapy 

follow up. Some of the studies are discussed below 

showing the results in favor of our study and few 

showed contrary results. One recent study by Mousa 

Ahmadpour-kacho et al 9 demonstrated in their study 

results that there is no significant effect of 

administration of oral zinc sulphate for decreasing 

serum bilirubin level. According to their study after 

intervention the mean difference of decrease of serum 

bilirubin level in both groups was 8.8 & 8.3. This 

difference was statistically insignificant i.e. p-

value>0.05. The study by Rana et al. in New Delhi, 

India showed that early administration of zinc sulfate 

had not decreased the incidence of neonatal jaundice; 

however, it decreased the length of stay for 

phototherapy.3 

The study by Nabavi Zadeh et al. in full-term neonates 

on the age 2-7 days with non-complicated 

hyperbilirubinemia, who were hospitalized in Imam 

Sajjad Hospital of Yasuj, Iran, showed that although 

oral zinc salts can reduce bilirubin levels through the 

inhibition of intestinal-hepatic circulation of bilirubin, 

but they are not effective in treating neonatal 

physiologic jaundice.10 

Another study by by Mamouri et al in Mashhad, Iran 

(2013) on 151 neonates (35 weeks and over), 

administration of 10 mg oral zinc sulfate was shown 

that zinc administration had no significant difference 

with placebo in serum bilirubin level reduction. 

However, the need for phototherapy was less for 

neonates in the experiment group.6 Patton et al. studied 

the effect of oral zinc on 60 neonates with 

hyperbilirubinemia. The neonates were divided into the 

study group receiving 5mg oral zinc twice daily for five 

days and the control group. They reported that bilirubin 

level measurement on day 5 of treatment have showed 

no significant difference in the duration of 

hyperbilirubinemia between the two groups.11 

The recent meta-analysis by Mishra et al. (2015)12 on 

18 published studies, only the study, which was done 

by Rana et al got the criteria to enter to the meta- 

analysis. He showed that there was insufficient 

evidence on the effectiveness of zinc in reducing the 

serum bilirubin level.12 On the other hand in a study by 

Vitek et al. in 2005,13 the oral administration of zinc 

salts efficiently decreased serum bilirubin levels in 

hyperbilirubinemic rats, most probably due to the 

inhibition of enterohepatic circulation of bilirubin. They 

suggested that this approach might be useful in the 

treatment of severe unconjugated hyperbilirubinemia.13 

Mendez-Sanchez et al. proved the role of zinc in 

decreasing the serum bilirubin in patients with Gilbert 

syndrome.4 Hashemian S et al. Conducted a study 

showing that administration of oral zinc sulfate 
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decreases the duration of phototherapy and total serum 

bilirubin in neonates having neonatal jaundice.5 

Further studies are recommended to be conducted in 

future with a larger sample size, formulation of zinc and 

with more precise laboratory studies to confirm the 

findings of our study. 

CONCLUSION 

This study results concluded that the Oral zinc sulphate 

has no role in reducing the total serum bilirubin level in 

full term and near term neonates having unconjugated 

hyperbilirubinemia. 
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