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Abstract: Background: Preterm neonates face complications such as necrotizing enterocolitis (NEC), feeding intolerance, and sub-

optimal postnatal growth [1,2]. Probiotic supplementation is a cost-effective intervention proposed to improve outcomes [3]. Objective: 

To assess the impact of Lactobacillus acidophilus and Bifidobacterium bifidum supplementation on feeding milestones, growth 

parameters, NEC incidence, and safety in preterm neonates. Methods: This hospital-based case–control study enrolled 65 preterm 

neonates (<37 weeks, <2500 g birth weight) admitted to the NICU at Shri M.P. Shah Government Medical College, Jamnagar. Thirty-

five neonates received probiotics for 28 days (cases), and 30 received standard care (controls). Outcomes included time to full enteral 

feeds, growth velocity, NEC incidence, and hospital stay. Statistical significance was set at p<0.05. Results: Probiotic group infants 

achieved full feeds earlier (8.7 ± 2 vs. 9.7 ± 2 days; p = 0.04) and had higher discharge weight (2473 ± 446 g vs. 2376 ± 436 g; p = 0.04) 

and larger head circumference (33.5 ± 1.8 cm vs. 32.5 ± 1.7 cm; p = 0.02). NEC was absent in the probiotic group vs. 3.3% in controls 

(p = 0.31). No increase in mortality or adverse events was noted. Conclusion: Probiotics are safe, improve feeding tolerance and growth, 

and may reduce NEC in preterm neonates. 
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1. Introduction 
 

Preterm birth (<37 weeks gestation) accounts for over 15 

million births annually and is the leading cause of neonatal 

mortality worldwide [1]. India contributes nearly 3.5 million 

preterm births each year, representing almost 25% of the 

global burden [2]. These neonates are at high risk for 

respiratory distress syndrome, late-onset sepsis, feeding 

intolerance, necrotizing enterocolitis (NEC), and impaired 

postnatal growth [3,4]. 

 

NEC is one of the most severe gastrointestinal emergencies 

in preterm infants, with mortality rates ranging from 20% to 

50% [5]. The underdeveloped gastrointestinal barrier, 

increased intestinal permeability, and gut dysbiosis 

predispose preterm neonates to NEC and infections [6,7]. 

 

Probiotics, defined as "live microorganisms that confer a 

health benefit on the host when administered in adequate 

amounts," are known to improve gut barrier integrity and 

modulate the intestinal microbiome [8]. Multiple clinical 

trials and meta-analyses suggest that probiotics reduce NEC 

incidence and improve feeding outcomes [9,10]. However, 

Indian data are limited [11]. This study evaluates the impact 

of multi-strain probiotics on feeding tolerance and growth in 

preterm neonates admitted to a tertiary NICU in Western 

India. 

 

2. Materials and Methods 
 

Study Design and Participants 

A case–control study was conducted in the NICU of Shri 

M.P. Shah Government Medical College, Jamnagar, Gujarat. 

A total of 65 preterm neonates (<37 weeks, <2500 g) were 

enrolled: 

• Cases (n=35): Received multi-strain probiotics 

(Lactobacillus acidophilus and Bifidobacterium bifidum) 

for 28 days plus standard NICU care. 

• Controls (n=30): Received standard care alone. 

 

Inclusion Criteria 

• Preterm neonates (<37 weeks gestation) with birth 

weight <2500 g. 

• Admitted within 7 days of life. 

• Clinically stable. 

 

Exclusion Criteria 

• Major congenital anomalies. 

• Severe perinatal asphyxia. 

• Transfer before 72 hours of life. 
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Intervention 

• Probiotics were administered once daily mixed with 

expressed breast milk. Feeding milestones, weight gain, 

and adverse events were monitored up to 42 days or until 

discharge. 

 

Outcomes 

• Primary: Time to achieve full enteral feeds 

(≥150 ml/kg/day) and NEC (Bell’s Stage II or higher). 

• Secondary: Weight gain, head circumference, late-onset 

sepsis, and hospital stay. 

 

Statistical Analysis 

• Data were analyzed using SPSS v20. Continuous 

variables were expressed as mean ± SD and compared 

using the t-test. Categorical variables were compared 

using Chi-square tests. Significance was set at p<0.05. 

 

3. Results 
 

a) Baseline Characteristics 

Both groups were similar in gestational age, birth weight, 

sex, and delivery mode (Table 1). 

 

b) Feeding Outcomes 

Probiotic group neonates achieved full feeds earlier (8.7 ± 2 

days) compared to controls (9.7 ± 2 days; p=0.04). 

 

c) Growth Outcomes 

• Discharge weight was significantly higher in the 

probiotic group (2473 ± 446 g vs. 2376 ± 436 g; p=0.04) 

• Head circumference: 33.5 ± 1.8 cm vs. 32.5 ± 1.7 cm 

(p=0.02). 

• Growth velocity: 70.3 g/kg/day vs. 65.9 g/kg/day 

(p=0.04). 

 

d) Clinical Complications 

No NEC was observed in the probiotic group vs. 3.3% in 

controls (p=0.31). Sepsis and mortality were similar between 

groups (Table 4). 

Tables 

Table 1: Baseline Characteristics 

Variable 
Probiotic 

(n=35) 

Control 

(n=30) 
p-value 

Gestational age (weeks) 32.9 ± 1.5 32.8 ± 1.5 0.72 

Birth weight (g) 1620 ± 325 1630 ± 304 0.81 

Female sex (%) 60 46.7 0.23 

LSCS (%) 25.7 40 0.21 

Singleton Birth(%) 88.6 96.7 0.19 

Twin Birth(%) 5.7 3.3 0.64 

Birth Order 1 (%) 51.4 40 0.38 

NG/OG Feeds(%) 42.9 46.7 0.77 

PROM 0 3.3 0.31 

 

Table 2: Feeding Outcomes 
Outcome Probiotic Control p-value 

Time to full feeds (days) 8.7 ± 2 9.7 ± 2 0.04 

Birth weight regain (days) 11.5 ± 6.2 13.3 ± 6.3 0.03 

 

 

 

Table 3: Growth Outcomes 
Outcome Probiotic Control p-value 

Discharge weight (g) 2473 ± 446 2376 ± 436 0.04 

Length at discharge (cm) 45.5 ± 3.1 44.8 ± 3.0 0.06 

Head circumference (cm) 33.5 ± 1.8 32.5 ± 1.7 0.02 

Growth velocity (g/kg/day) 70.3 65.9 0.04 

 
Table 4: Clinical Complications 

Complication Probiotic (%) Control (%) p-value 

NEC 0 3.3 0.31 

Sepsis 2.9 3.3 0.93 

Pneumonia 2.9 3.3 0.93 

Mortality 2.9 3.3 0.93 

 

4. Discussion 
 

Our findings suggest that probiotic supplementation 

accelerates feeding tolerance and improves growth outcomes 

without safety concerns. These results align with global 

meta-analyses and RCTs, including Cochrane reviews and 

the ProPrems trial [12,13]. The absence of NEC, though not 

statistically significant due to the small sample, reinforces 

findings from Panigrahi et al. [14]. 

 

The improvement in weight gain and head circumference 

can be attributed to better gut maturation, reduced 

inflammation, and enhanced nutrient absorption [15,16]. 

 

Limitations include the single-center design and moderate 

sample size. Multi-center randomized trials are warranted. 

 

5. Conclusion 
 

Probiotic supplementation with Lactobacillus acidophilus 

and Bifidobacterium bifidum significantly improves feeding 

tolerance and growth outcomes and shows a protective trend 

against NEC in preterm neonates. Implementation in NICU 

protocols can enhance neonatal care. 
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