
Pak J Physiol 2026;22(1) 

https://pps.org.pk/PJP/22-1/Hina.pdf  33 

ORIGINAL ARTICLE 
EFFECT OF BACILLUS CLAUSII IN COMBINATION WITH 
PHOTOTHERAPY IN THE TREATMENT OF NEONATAL 

HYPERBILIRUBINEMIA: A QUASI-EXPERIMENTAL STUDY IN A 
TERTIARY CARE HOSPITAL 

Hina Batool Siddiqui, Abeer Asif, Attia Bano*, Saba Mushtaq**, 
Nadia Bashir***, Shanzay Nahal 

Department of Paediatrics, PAF Hospital Mushaf, Sargodha, *THQ Hospital Kahuta, **POF Hospital Wah Cantt, 
***Niazi Medical & Dental College, Sargodha, Pakistan 

Background: Neonatal hyperbilirubinemia is common in the first week of life, and probiotics like 
Bacillus clausii are gaining popularity in bilirubin clearance by modulating gut flora, and shown in 
previous studies to be safe and well-tolerated in newborns. The aim of this study was to compare the 
distribution of serum bilirubin levels between neonates receiving phototherapy alone and those 
receiving phototherapy plus Bacillus clausii. Methods: This quasi-experimental study using alternate 
allocation was conducted over six months from 1st Jan to 30th Jun 2025 in the Paediatric Department of 
PAF Hospital Mushaf, Sargodha. Eighty neonates were assigned to receive either phototherapy with 
Bacillus clausii (Group A) or phototherapy alone (Group B). Serum bilirubin levels were measured 
twice daily and finally evaluated on day four of treatment and compared between the groups. Results: 
Baseline characteristics were comparable between both treatment groups. Post-therapy serum bilirubin 
levels were significantly lower in the combined therapy group ‘A’ compared to the monotherapy group 
‘B’ [median 4.0 (IQR 3.25–6.0) versus. 6.0 (IQR 4.0–9.0); p<0.001]. The effect size indicated a 
moderate treatment effect (r=0.40), favouring the combined therapy approach. Conclusion: Combining 
Bacillus clausii with phototherapy appears to be a safe and effective approach for managing neonatal 
hyperbilirubinemia. This combination not only accelerates bilirubin clearance but may also help reduce 
the duration of phototherapy. 
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INTRODUCTION 
Neonatal hyperbilirubinemia refers to the clinical state 
of elevated total serum bilirubin (TSB), which results in 
deposition of bilirubin into an infant’s skin.1,2 It is one of 
the leading causes of admission to newborns’ nurseries 
worldwide.3 It is characterized as yellowish 
discoloration of the skin, sclera, and mucous 
membranes.4 Approximately 60% of term and 80% of 
preterm neonates develop jaundice during the first 7 
days of life,5 while nearly 10% of exclusively breastfed 
infants may develop breast milk jaundice.4 Neonatal 
hyperbilirubinemia can be physiological when it occurs 
due to increased red blood cell turnover, immature 
hepatic conjugation mechanisms, and enhanced 
enterohepatic circulation, or pathological which may 
arise from haemolysis, infection, metabolic disorders, or 
birth trauma.6 A number of cases are self-limiting, 
however in some cases, serum bilirubin may cross the 
blood-brain barrier, deposit in the basal ganglia, and 
cause permanent neurological damage, resulting in 
kernicterus.7,8 

Phototherapy remains the cornerstone of 
treatment for neonatal hyperbilirubinemia and 
effectively lowers serum bilirubin levels, thereby 
reducing the need for exchange transfusion.9 However, 

phototherapy is associated with several limitations, 
including dehydration, temperature instability, mother-
infant separation, and increased healthcare costs.10 
Probiotics, particularly Bacillus clausii, have emerged 
as a potential therapeutic option due to their ability to 
modulate intestinal flora and reduce enterohepatic 
circulation of bilirubin via β-glucuronidase 
suppression.11 Limited regional evidence exists 
regarding their effectiveness in the management of 
neonatal jaundice, warranting further investigation.  

The rationale of this study was to fill the 
existing knowledge gap by investigating whether the 
combined use of Bacillus clausii and phototherapy 
offers clinically meaningful benefits in the management 
of neonatal jaundice. Specifically, the study aimed to 
determine whether this adjunctive therapy enhances 
bilirubin reduction compared with phototherapy alone, 
thereby potentially reducing the risk of bilirubin-
induced neurological dysfunction, including kernicterus, 
while limiting the duration of exposure to phototherapy 
and its associated complications. 
METHODOLOGY 
This quasi experimental study was conducted in 
Paediatric Department, Pakistan Air Force Hospital 
Mushaf, Sargodha, after the approval of Ethical 
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Committee, from 1st Jan to 30th Jun 2025. Sample size 
was calculated using WHO Sample Size Calculator.12 
With population standard deviation= 38.5, confidence 
level=95%, and power of test=99%, total sample size 
calculated was 80 having 40 in each group. 

Inclusion criteria was neonatal age ≤3 days, 
term neonates (gestational age ≥37 weeks), birth weight 
≥2.5 Kg and the total serum bilirubin ≥15 mg/dL 
[hyperbilirubinemia defined as >250 µmol/L (≈14.6 
mg/dL) per NICE guidelines].13 The exclusion criteria 
included direct hyperbilirubinemia, infants of diabetic 
mothers, neonatal sepsis. Rh-incompatibility between 
mothers and neonates was also excluded; therefore, only 
Rh-compatible pairs (predominantly Rh+) were included 
in the study. 

Informed consent was obtained from the 
primary caregivers of all babies before recruiting for 
study. Non-probability consecutive sampling technique 
was used, regardless of gender or race. Group allocation 
was done to ensure equal numbers of participants in 
each group; odd-numbered neonates were assigned to 
the combined treatment group and even-numbered 
neonates to the monotherapy group. Declaration of 
Helsinki was followed throughout the study. 

Birth history and clinical examination was 
carried out when patient was screened for enrolment. 
Group A received Bacillus clausii 2,000 million spores 
per 5 ml once daily plus phototherapy up to 15 hours per 
day. Group B received only phototherapy. Neonates in 
both groups were on-demand feeding. Serum bilirubin 
level was assessed twice daily. Sampling was done 
when phototherapy lights were off to prevent photo-
oxidation of the sample. Safety measures were 
implemented using a standardized nursing flow sheet to 
record hydration status, temperature, skin changes, and 
stool pattern, abdominal distension, vomiting, and 
feeding patterns in order to detect and manage any 
possible side-effect at the earliest. Serum total bilirubin 
levels were assessed at 4th day of treatment to detect the 
treatment outcomes. 

Data were entered and analysed on SPSS-25. 
Descriptive analysis was done for all variables. The tests 
of statistical significance were Mann-Whitney U test for 
continuous variables (Shapiro-Wilk <0.05) and Pearson 
Chi-square test for categorical variables. Effect size was 
calculated to compare post-therapy outcomes between 
both the treatment groups. The p≤0.05 was considered 
statistically significant. 

RESULTS 
Both groups, Combined Therapy (A) and Monotherapy 
(B), included an equal number of participants (40 each). 
Continuous variables showed a non-normal distribution 
(Shapiro-Wilk p<0.05). Baseline characteristics of 
participants were comparable (Table-1 and 2) between 
both the groups. Table-1 demonstrates the descriptive 

analysis of continuous variables. Table-2 demonstrates 
the descriptive analysis of categorical variable. 

No remarkable side-effects were observed in 
either treatment group. A statistically significant and 
clinically meaningful difference was observed in post-
therapy serum bilirubin between the groups, showing 
the superiority of the combined therapy group (Table-3). 

Table-1: Analysis of continuous variables 
Group A Group B 

Study Variable 
Median  

(Inter-Quartile Range)* 
Mann-

Whitney U (Z) 
p 

(2-Tailed) 
Age 3.0 (2.0–3.0) 3.0 (2.0–3.0) 780.00 (-0.240) 0.811 
Gestational 
Age 

39.5 
(38.25–40.0) 

39.0 
(38.0–40.0) 

613.00 
(-1.840) 0.066 

Baseline Serum 
Total Bilirubin 

17.0 
(17.0–19.0) 

18.0 
(16.25–19.0) 

1593.500 
(-0.261) 0.794 

*Q1–Q3 

Table-2: Analysis of categorical variables 

 
Group A 
(n=40) 

Group B 
(n=40) 

Chi-square 
(df) p 

Gender 
Males 23 (57.5%) 28 (70%) 
Females 17 (42.5%) 12 (30%) 1.352 (1) 0.245 

Mode of Delivery 
SVD 17 (42.5%) 16 (40%) 
LSCS 23 (57.5%) 24 (60%) 0.52 (1) 0.82 

Baby’s Blood Group 
A+ 5 (12.5%) :7 (17.5%) 
B+  14 (35%) 10 (25%) 
AB+  16 (40%) 12 (30%) + 
O+ 5 (12.5%) 11 (27.5%) 

3.821 (3) 0.281 

Mother’s Blood Group 
A+ 6(15%) 7 (17.5%) 
B+ 13 (32.5%) 14(35%) 
AB+ 15 (37.5%) 17 (42.5%) 
O+ 6 (15%) 2 (5%) 

2.239 (3) 0.524 

Type of feeding 
Breast-feeding 15 (37.5%) 14 (35%) 
Formula feeding 25 (62.5%) 26 (65%) 0.054 (1) 0.816 

History of jaundice among siblings 
Jaundice  11 (27.5%) 13 (32.5%) 0.238 (1) 0.62 

Table-3: Post-therapy analysis of serum bilirubin level 

Study Variable Group A Group B 

Mann-
Whitney 

U (Z) 
p 

(2-Tailed) 

Effect 
Size 
(r) 

Median Post-
therapy Serum 
Total Bilirubin 

4.0 
(3.25–6.0)* 

6.0 
(4.0–9.0)* 

433.000 
(-3.578) <0.001 0.40 

*Median (Interquartile Range: Q1–Q3) 

DISCUSSION 
The present study demonstrated the efficacy of 
combining Bacillus clausii with phototherapy in treating 
neonatal jaundice. Probiotics like Bacillus clausii are 
thought to enhance phototherapy outcomes by 
suppressing intestinal β-glucuronidase, thereby 
promoting bilirubin clearance,14 thereby promoting 
bilirubin clearance, preventing its reabsorption, and 
modulating the gut microbiota to accelerate bilirubin 
excretion.15  
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The baseline characteristics of both the 
treatment groups were comparable, indicating 
appropriate group allocation and minimizing potential 
confounding bias. 

Waheed et al, verified the efficacy of 
combining oral probiotics with phototherapy, they also 
noted comparable baseline characteristics between both 
groups, with a higher rate of vaginal deliveries.16 The 
baseline equivalence strengthens the internal validity of 
the study and supports that the observed treatment 
outcomes are likely due to the therapeutic interventions 
rather than underlying demographic or clinical 
differences. 

In our study, combined therapy group showed 
greater improvement in serum bilirubin, decreasing 
from 17.0 mg/dL to 4.0 mg/dL, compared with 18.0 
mg/dL to 6.0 mg/dL in the phototherapy-alone group. 
Our results are consistent with Eghbalian et al17, who 
reported a mean (baseline) serum bilirubin of 15.6±1.7 
mg/dL in the combination therapy group and 15.8±1.6 
mg/dL in the monotherapy group, which decreased to 
7.2±0.9 and 7.8±0.7 mg/dL respectively, supporting 
combination of phototherapy with oral probiotic 
therapy. Similar evidence is documented by Waheed et 
al16, who recorded mean bilirubin at the time of 
admission as 18.14±2.35 mg/dL in the monotherapy 
group vs 19.86±5.85 mg/dL in the combined therapy 
group, which markedly improved after 72 hours, i.e., 
12.31±2.29 mg/dL vs 10.75±2.23 mg/dL, supporting the 
synergistic benefit of phototherapy with oral probiotics. 

Tariq et al18 mentioned that duration of therapy 
was also decreased in combined therapy group vs 
monotherapy (3.13±0.92 vs 3.81±1.12 days; p=0.002). It 
highlights the importance of faster bilirubin reduction 
which in turn reduces risk of bilirubin encephalopathy, 
shortens hospital stay, and lowers phototherapy 
exposure. 

Our study indicated a clinically meaningful 
effect size of 0.40. Quratul Ain et al19 in their 
randomized controlled trial found combined treatment 
effectiveness as 53% vs only 35% in phototherapy alone 
group. Our findings are aligned with meta-analysis of 
Deshmukh et al20 who recorded a significant reduction 
in serum bilirubin level at 96th hour [MD: -1.74 (-2.92, 
-0.57); p=0.004] and 7th day [MD: -1.71 (-2.25, -1.17); 
p<0.00001; LOE: low] after probiotic treatment. 

In contrast, Fatima et al21 meta-analysis found 
a slightly better outcome with phototherapy alone (MD: 
0.22; 95% CI: 0.19–0.26), possibly due to differences in 
probiotic strains, dosing, or population characteristics. 

Overall, the findings of this study support that 
probiotics combined with phototherapy provide an 
effective approach to neonatal jaundice. Use of a 
specific probiotic strain (Bacillus clausii), clear IQR 
reporting, and high internal validity were the strengths 
of our study.  

The limitations of our study included its 
single-centre design, lack of long-term follow-up for 
rebound jaundice, or the inability to control for exact 
breastfeeding frequency (which affects gut motility). 
While our results offer a clinical pathway to reduce 
hospital occupancy and neonatal stress, larger-scale 
multi-centre longitudinal studies are essential to 
establish standardized dosing protocols and evaluate 
long-term safety profiles. 

CONCLUSION 
Combining Bacillus clausii with phototherapy offers a 
safe, effective strategy for managing neonatal 
hyperbilirubinemia while reducing the risk of 
phototherapy-related complications. 
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