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Objective: To compare the mean change in the bilirubin levels with the addition
of probiotics to standard treatment for the management of neonatal jaundice.
Methodology: The randomized controlled trial was undertaken at the Neonatal
Intensive Care Unit of the Paediatrics Department, Federal Government
Polyclinic (Post Graduate Medical Institute), Islamabad from 1° April to 30"
September 2019. Neonates with hyperbilirubinemia requiring phototherapy
were randomly divided into two groups, each having 30 patients. Group A
received probiotics along with phototherapy while group B received
phototherapy alone. The primary outcome was serum total bilirubin, which was
calculated on 0, 1, and 3 days of treatment. Duration of phototherapy and
patient's outcome was also recorded. Data was analyzed statistically using SPSS
v. 23.

Results: The mean serum bilirubin level after 24 hours was 14.27 + 4.35 mg/dl
in the combination group while 16.43 + 4.36 mg/dl in the phototherapy group
(p > 0.05). After 48 hours, the mean serum bilirubin level was 12.37 + 3.33
mg/dl in the combination group while 14.09 + 3.60 mg/dl in the phototherapy
group (p > 0.05). After 72 hours, /the mean serum bilirubin level was 11.09 +
2.87 mg/dl in combination group while 11.72 * 2.96 mg/dl in phototherapy
group (p > 0.05). The mean time required of blue light phototherapy was 43.47
+ 20.71 hours in the combination group while 61.53 +28.27 hours in the
phototherapy group (p < 0.05). All neonates were discharged.

Conclusion: The addition of probiotics to standard treatment decreased the
time required for phototherapy in neonatal jaundice. However, no statistically
significant difference was seen in the bilirubin levels between the two groups.
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decreased conversion of conjugated bilirubin into

Introduction

Neonatal jaundice is one of the most common problems
encountered in early neonatal life.> Around 60% of term
and 80% of preterm babies develop jaundice in the first
week of life.? Jaundice is unconjugated in most cases
with physiological jaundice being the most common
cause of jaundice.®> Other causes of unconjugated
hypebilirubinemia include ABO incompatibility, Rh
incompatibility, G6PD enzyme defect, hereditary
spherocytosis, cephalhnematoma, breast milk jaundice,
breastfeeding jaundice, Crigler Najjar syndrome, and
Gilbert syndrome.* In the neonatal period, there is

stercobilirubin due to a lack of bacterial flora in the

intestine. Conjugated bilirubin then converts into
unconjugated bilirubin by increased activity of
beta glucuronidase that causes unconjugated

hyperbilirubinemia.®

The main options for the treatment of neonatal jaundice
are  phototherapy, exchange transfusion, and
pharmacological therapies.® Depending upon the age,
weight, and bilirubin level of the baby, treatment
modality is selected. Phototherapy is commonly used for
the treatment of unconjugated jaundice. It converts
bilirubin into photo isomers that are then excreted from
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the body.” However, it can also cause some undesirable
effects in newborns such as hyperthermia, erythematous
rashes, burns, and diarrhea if the treatment is prolonged.®
Extreme levels of bilirubin in the body can cause
kernicterus or even death. If bilirubin levels are not
reduced with phototherapy, exchange transfusion is the
treatment for severe hyperbilirubinemia in order to
prevent kernicterus.®

Probiotics have been recently studied as an adjunct in the
treatment of neonatal jaundice. It reduces the activity of
beta glucuronidase and decreases enterohepatic
circulation that decreases hyperbilirubinemia.'® Various
studies suggested that probiotics may protect against
breast milk jaundice and hyperbilirubinemia by affecting
intestinal motility and intestinal microbial flora.'*

The effectiveness of the probiotics to treat neonatal
hyperbilirubinemia is the new area of interest for
researchers'?. Apart from phototherapy, medicines, and
exchange transfusion, supplementation of probiotics can
be helpful in neonatal hyperbilirubinemia by improving
the immune system of neonates primarily through
regulation of the microbial colonies. There are little data
available regarding the effectiveness of the probiotics on
serum bilirubin levels among neonates.*3

The aim of the study is to determine the role of probiotics
in neonatal jaundice as this can help to reduce the
admission rate and burden in the neonatal units of
developing countries. Probiotics can help to reduce the
duration of treatment resulting in a reduction in the cost
of treatment.

Methodology

A randomized controlled trial was conducted in the
Paediatrics Department, Federal Government Polyclinic
(PGMI), Islamabad for six months from 1% April 2019 to
30™ September 2019. Assuming confidence level= 95%,
power = 80%, anticipated population mean 1 (Serum
bilirubin levels) = 195, standard deviation for
population 1 = 40, anticipated population mean 2 (Serum
bilirubin levels) = 155 and standard deviation for
population 2 = 37, the total number of samples required
for this study was 52 (26 samples in each group). To
avoid a loss to follow patients, four extra patients were
enrolled in each group so the total sample size was 60.

All neonates of both genders which were more than 1.5
kg with indirect hyperbilirubinemia  requiring
phototherapy presenting in the first 7 days of life were

included in the study. Neonates less than 1.5kg, direct
hyperbilirubinemia, indirect bilirubin in exchange
transfusion range, and taking phenobarbital were
excluded from the study. All neonates with congenital
anomalies or any life-threatening disease were also
excluded from the study.

The study was conducted after the approval of the ethical
committee. Informed written consent from parents of
each neonate was taken. A structured proforma was used
to record the patient’s demographic data like patient’s
name, age, weight, and gender. Patients that fulfilled the
inclusion criteria were randomly divided into two groups
each having 30 patients. Group A received 2.5ml of
Enterogermina ampule containing Bacillus clausii given
orally, twice a day for 3 consecutive days while Group B
received 2.5ml of saline orally, twice a day for 3
consecutive days. Phototherapy was given to both groups
by phototherapy devices (ARDO Amelux Infant
phototherapy lamps) according to the normograms of the
American Academy of Pediatrics. The primary outcome
was serum total bilirubin determined on 0, 1, and 3 days
of treatment. The duration of phototherapy and patient's
outcome were also observed.

Data was entered and analyzed using SPSS version 23.
Qualitative variables like gender and cause of neonatal
jaundice were presented as frequency and percentages.
Quantitative variables like age, gestational age, age at
which jaundice develops, weight and mean change in
bilirubin were presented as mean and standard deviation.
Both groups were compared for mean serum bilirubin
levels and mean duration of phototherapy by using
independent samples t-test. The patient's outcome was
recorded using the chi - square test. P - value of 0.05 or
less was taken as statistically significant.

Results

In the combination group, there were 16 (53.3%) male
neonates and 14 (46.7%) female neonates. In the
phototherapy group, there were 22 (73.3%) male
neonates and 8 (26.7%) female neonates. In the
combination group, the mean weight of neonates was
2.59 + 0.94 kg and 2.52 + 0.61 kg in the phototherapy
group. In the combination group, the mean gestational
age at birth was 36.47 + 1.74 weeks and 36.30 + 2.72
weeks in the phototherapy group. In the combination
group, the most common reason of neonatal jaundice was
hemolytic [9 (30%)], followed by breast feeding [6
(20%)], breast milk [5 (16.7%)] and infections [1
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(3.3%)]. In the phototherapy group, the most common
reason of neonatal jaundice was hemolytic [14 (46.7%)],
followed by infections [6 (20%)], breastfeeding [3
(10%)], and breast milk [3 (10%)]. Table |

The mean serum bilirubin level was compared in both
groups on different follow-ups. The mean serum bilirubin
level after 24 hours was 14.27 + 4.35 mg/dl in the
combination group while 16.43 + 4.36 mg/dl in the
phototherapy group (p > 0.05). After 48 hours, the mean
serum bilirubin level was 12.37 + 3.33 mg/dl in the
combination group while 14.09 £ 3.60 mg/dl in the
phototherapy group (p > 0.05). After 72 hours, the mean
serum bilirubin level was 11.09 + 2.87 mg/dl in the
combination group while 11.72 £ 2.96 mg/dl in the
phototherapy group (p > 0.05). The mean time required
of blue light phototherapy was 43.47 + 20.71 hours in the
combination group while 61.53 +28.27 hours in the
phototherapy group (p < 0.05). All neonates were
discharged in both groups. Table Il

+
+

Table I: Demographics of neonates at presentation

Group
Probiotics + Phototherapy
phototherapy alone
(N-30) (N-30)

Gender
Male 16 (53.3%) 22 (73.3%)
Female 14 (46.7%) 8 (26.7%)
Weight (kg) 2.59+0.94 2.52+0.61
Gestational age at 36.47+174  36.30+2.72

birth (weeks)

Cause of neonatal jaundice

Discussion

Neonatal jaundice that requires phototherapy and hospital
admission is associated with a significant socioeconomic
burden.'® Finding a way to decrease the hospital stay has
several benefits including decrease expenses and more
emotional contact between the mother and the child.
Administration of probiotics might help in the treatment
of neonatal jaundice. However, there is inadequate data
regarding the effectiveness of probiotics on serum
bilirubin levels among neonates.®

A systematic review of randomized controlled trials by
Deshmukh et al showed that there was a significant
reduction in phototherapy time when probiotics are used
along with phototherapy®®. In our study, the mean time
required for blue light phototherapy to reduce significant
bilirubin level was 43.47 + 20.71 hours in the
combination group while 61.53 + 28.27 hours in the
phototherapy group. The difference was significant (p <
0.05). This showed that the combination group required
less time for phototherapy as compared to the
phototherapy alone group. Another study conducted by
Chandrasekhar also showed that the time required for
phototherapy reduced significantly in the probiotics
group.’

Liu W et al concluded that serum bilirubin decreased on
day 1 of treatment but there was no intergroup difference
(P<0.05) however on day 4 and day 7 serum bilirubin
levels significantly decreased more in the phototherapy
and probiotics group than in the phototherapy group
alone®. In our study, there was a decrease in bilirubin

Hemo.lytic 9 (30%) 14 (46.7%) levels after day 1,2, and 3 however no intergroup
Infections . 1 (3.3%) 6 (20%) difference was seen (p>0.05). The same results were
Breast fefzdlng 6 (20%) 3 (10%) reported in other studies.'>” This could hint towards the
Breast milk 5 (16.7%) 3 (10%) effectiveness of probiotics on serum bilirubin levels after
Others 9 (30%) 4 (13.3%) three days. One study also suggested that bilirubin does
Table 11: Comparison of outcome during follow-up
Group P - value
Probiotics + phototherapy Phototherapy alone

(N-30) (N-30)
Serum bilirubin at 0 hour 16.74 £ 2.46 17.90 £ 4.43
Serum bilirubin at 24 hours 14.27 +4.35 16.43 +4.36 0.119
Serum bilirubin at 48 hours 12.37 £ 3.33 14.09 + 3.60 0.093
Serum bilirubin at 72 hours 11.09 +£2.87 11.72 £ 2.96 0.724
Time of blue light phototherapy (hours) 43.47 +20.71 61.53 + 28.27 0.012
Outcome
Discharged 30 (100%) 30 (100%) NA
Expired 0 (0%) 0 (0%)
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not significantly fall in probiotics group after 24 hours
however it does after 36 hours of treatment with
probiotics group.'® Hamed et al also concluded that the
addition of probiotics significantly decreased the serum
total bilirubin levels and the time required for
phototherapy.® A study conducted in Iran also showed
that probiotics can reduce the serum total bilirubin levels
when used as an adjunct to standard therapy.?

A meta-analysis conducted by Chen Z et al provided
evidence that the combination of routine treatment with
probiotics including Bifidobacterium, S. boulardii, C.
butyricum, probiotic oligosaccharides and B. subtilis had
more efficacy in neonatal jaundice. Moreover, it was also
helpful in reducing total bilirubin levels, time of jaundice
fading, duration of phototherapy and hospitalization?..
Various studies have demonstrated the role of probiotics
prophylactically in newborns for the prevention of
neonatal jaundice.’%?> Mu et al reported that neonatal
hyperbilirubinemia in the intervention group (probiotic
group) was 33.33% while it was 57.14% in the control
group.??

Serce et al concluded that probiotics do not decrease the
bilirubin level significantly and have no considerable
effect on neonatal jaundice'?. It was shown that the serum
bilirubin levels did not fall significantly even after 4 days
of treatment with Saccharomyces boulardi.'> Pasha et al
showed that there was no significant effect of oral
probiotics on the bilirubin levels between the two groups
at the end of three days.?* This was also consistent with
our study that showed that bilirubin levels do not
significantly fall till 3 days.

One of the main concerns in the study was the choice of
probiotics. We choose bacillus clausii which was also
studied by various other researchers. However other
strains like Saccharomyces boulardii, Bifidobacterium
and Lactobacillus reuteri have also shown efficacy in the
treatment of neonatal jaundice.'®* More extensive
researches are required as the effect may get altered
according to the dose of probiotic bacteria strains, their
ability to survive, and proliferation in the intestinal
environment. In our study, all neonates were discharged
in both groups and no further complication developed to
increase the hospital stay.

Conclusion

The addition of probiotics to phototherapy decreased the
time required for the treatment in neonatal jaundice.
However, no statistically significant difference was seen

in the reduction of bilirubin levels between the two
groups.

Limitations of the study: The study was conducted in a
single setup with limited patients over a short duration of
time.

Suggestions: It is suggested that further trials should be
done on large scale to get authentic and more reliable
results. Financial constraints must be resolved before
initiating new trial
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