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ABSTRACT

Background: Globally, an estimated 15 million babies are born prematurely each year, while over 20 million infants are
born with low birth weight (LBW). The worldwide prevalence of preterm birth (PTB) is about 10.6%, with South Asia
contributing to over one-third of these cases.[1] In India, between 2019 and 2021, around 12% of births were preterm, and
18% of newborns had low birth weight. Additionally, nearly 3 million stillbirths occur globally each year, with 98% taking
place in developing countries.[2]

Aim- To assess the role of probiotics usage on length of stay in preterm and low birth weight neonates in a tertiary care
centre- a randomized control study.

Materials and methods : Neonates born between 28—36 weeks of gestation or weighing less than 1800 grams, admitted to
the NICU at Sharda Hospital and meeting the inclusion criteria, were enrolled after obtaining informed parental consent.
Data were recorded using a structured case form. Participants were randomly assigned to two groups (A and B) using
computer-generated block randomization, with allocation concealed in sealed, numbered envelopes. Blinding was
maintained for both the medical team and investigators. Bacillus clausii (probiotic) and sterile water (placebo) were
identically coded and dispensed, with only the designated nurse aware of group assignments. Each neonate received 2.5 mL
of the assigned preparation orally every 12 hours with feeds, continued until discharge or death, and temporarily withheld
during feed interruptions.

Results During the study period, a total of 112 neonates were enrolled and evenly distributed into two groups: Group A
(placebo, n = 56) and Group B (probiotic, n = 56). The baseline demographic characteristics, including gestational age,
gender, and birth weight, were comparable between the two groups, indicating effective randomization. A statistically
significant reduction in the number of NICU stay days was observed in the probiotic group compared to the placebo group,
suggesting a potential benefit of probiotic supplementation in reducing hospital stay duration among preterm and low birth
weight neonates.

Conclusion : The findings of this study indicate that probiotic supplementation is associated with a significant reduction in
the duration of NICU stay among preterm and low birth weight neonates. This suggests that probiotics may serve as an
effective adjunct in improving clinical outcomes by shortening hospitalization in this vulnerable population.
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1. INTRODUCTION
PROBIOTICS

Probiotics are supplements or foods that contain viable microorganisms that alter the microflora of the host.[3]

The Greek meaning of the word probiotic is “for life”. Which are viable live microorganisms when administered in adequate
amounts confer a health benefit on the host. Several lactococci, lactobacilli and bifid bacteria are held to be health benefiting
bacteria but little is known about the probiotic mechanism of gut microbiota.[3]

In preterm infants, probiotic supplementation can allow acquisition of normal commensal flora in a host where this process
has been delayed or support the transition to an intestinal microbiome with beneficial microbes, particularly in hosts where
this process has been disrupted.[4]

Several mechanisms of probiotic action may explain how their therapeutic use can help prevent NEC. These mechanisms
include enhancement of epithelial barrier function, competitive exclusion of pathogens, and direct anti-inflammatory effects
on epithelial signaling pathways[4,5,6,7]
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Figure 1. Spatial pattern of low birth weight (A) and preterm birth (B) in India, 2019-21. (Adapted from Jana A.
Correlates of low birth weight and preterm birth in India. PLoS One. 2023)

There is limited data from India examining the impact of probiotic use on the duration of hospitalization in neonates.
Recently, the Indian Academy of Pediatrics (IAP) acknowledged the scientific rationale for probiotic use in clinical practice.
In light of this, a double-blinded, block randomized controlled trial was conducted to address the existing knowledge gap
and evaluate the effect of probiotics on reducing the length of NICU stay in preterm and low birth weight neonates.

2. MATERIALS AND METHOD

This double-blinded, block randomized controlled study was conducted over a period of 18 months, from May 2023 to
November 2024, in the Neonatal Intensive Care Unit (NICU) of Sharda Hospital, Greater Noida, Uttar Pradesh. The study
population included neonates born between 28 to 36 weeks of gestation or with a birth weight of less than 1800 grams, who
were on orogastric tube (OG) or katori/spoon (K/S) feeds and admitted to the NICU. A total of 112 eligible neonates were
enrolled in the study. The research was initiated following approval from the institutional ethics committee, ensuring
adherence to ethical guidelines throughout the study period.

This study was conducted on both inborn and outborn neonates admitted to the Neonatal Intensive Care Unit (NICU) of
Sharda Hospital. Eligible participants included preterm neonates with a gestational age between 28 and 36 weeks or a birth
weight of less than 1800 grams, who were receiving feeds via orogastric tube (OG) or katori/spoon (K/S) method. Neonates
who were shifted to the mother's side or were nil per oral (NPO) due to critical illness were excluded from the study.

Following parental consent—obtained after clearly explaining the study's objectives, methodology, and potential benefits—
neonates who met the inclusion criteria were enrolled. Gestational age was assessed using the Dubowitz scoring method, as
detailed in the annexures, and nude birth weight was measured using a calibrated electronic pan balance with a sensitivity of
10 grams. All relevant demographic and clinical data were recorded in a predesigned case record form.
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Participants were randomized using a double-blinded block randomization method. A computer-generated sequence was
used to create randomization blocks, with each block consisting of four participants. This ensured equal distribution into two
groups—Group A (placebo, n = 56) and Group B (probiotic, n = 56)—maintaining a 1:1 allocation ratio across 14 blocks.
Allocation concealment was ensured using sequentially numbered, opaque, sealed, and stapled envelopes, inaccessible to the
investigators responsible for participant enrollment and assessment.

The intervention involved administration of Bacillus clausii as the probiotic, with each 5 mL respule containing 2 billion
spores. The placebo consisted of 5 mL sterile water, packaged identically. Blinding was maintained throughout the study; all
probiotic and placebo containers were coded, with labels concealed and packed separately under designations Group A and
Group B. Only the NICU in-charge nurse, responsible for administering the intervention, had access to the allocation details.

The primary parameters observed during the study included gestational age, birth weight, and duration of NICU stay.
Results
During our study period, a total of 112 neonates were enrolled in the study with equal distribution of neonates in both the

groups i.e. Group A- placebo (n=56) and Group B- Probiotic (n=56).

3. DEMOGRAPHIC CHARACTERISTICS-
GENDER

The study population included 48 males (45.28%) and 58 females (54.71%) neonates.

Table 9. Demographic characteristics of the study population based on Gender

GROUPS Male Female Total > value df P value
Control Group (A) [27 29 56
24.1% 25.9% 50.0%
’ ’ ’ 0.0358 1 0.850
Study Group (B) 26 30 56
23.2% 26.8% 50.0%
Total 53 59 112
47.3% 52.7% 100.0%
Gender Distribution
26.80%
25.90%

27.00%

26.00% 24.10%

25.00% 23.20%
24.00%
23.00%
22.00%
21.00%

Male Female

m Control  mStudy

GESTATIONAL AGE (Weeks)
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Gestational Age was comparable in both the groups.

Table 10. Demographic characteristics based on gestational age

Gestational Age Control Group Study Group
(n=56) (n=56)

Mean 33.6 33.8

Median 34.0 34.0

Standard deviation 2.09 2.07

Minimum 29.3 28.3

Maximum 38.3 39.4

Independent Samples T-Test

Statistic df ]

Gestational Age(weeks) Student's t -0.652 109 (

4. BIRTH WEIGHT
Birth weight was comparable in both the groups.

Table 11. Demographic characteristics based on birthweight

GROUP N Mean Median SD SE
Birth weight (Control 56 1.74 1.65 0.430 0.0574
Study 56 1.84 1.80 0.374 0.0500

Independent Samples T-Test

Statistic df P

Birth weight Student's t -1.29 110 0.201
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Blrth weight

1.84
1.74

1.8
1.6
1.4
1.2

0.8
0.6
0.4

0.2

Control Group Study Group
Groups

NICU STAY (Days)

The p-value for the difference in NICU stay between the Control and Study groups is 0.0131 (p < 0.05) which is statistically
significant, suggesting that the Study group had a significantly shorter NICU stay compared to the Control group

Table 19. NICU Stay in days in control and study group

INICU Stay Control (n=56) Study (n=56)
Mean 15.1 10.9

Median 11.5 8.0

Standard deviation 10.2 7.11
Minimum 4 4

Maximum 50 32
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NICU Stay

16
14
12
10

O N & O

Control Study

5. DISCUSSION

Preterm neonates with low birth weight (LBW) are particularly vulnerable to the early colonization of their intestines by
harmful bacteria. This abnormal microbial colonization can initiate inflammatory responses, which may subsequently result
in serious conditions such as neonatal sepsis or necrotizing enterocolitis. Moreover, factors such as early and repeated
exposure to antibiotics and extended hospital stays further disrupt the normal development of the gut microbiota. These
disruptions diminish the diversity and stability of the beneficial bacterial communities in the intestines, impairing the
establishment of a healthy microbiome that is crucial for immune regulation and intestinal health in neonates.

In our study, neonates in the probiotic group had a significantly shorter duration of NICU stay compared to those in the
control group.

This finding aligns with previous research, including a study by Namrata P. et al. (2022), which reported that 88.9% (32 out
of 36) of neonates in the probiotic group were discharged within two weeks, compared to 76.5% (26 out of 34) in the placebo
group. The difference between the groups was statistically significant, indicating that a notably smaller proportion of
neonates in the probiotic group required prolonged hospitalization (i.e., more than two weeks) compared to those in the
placebo group. These consistent findings across studies support the potential role of probiotics in promoting faster recovery
and reducing the length of NICU stay among neonates.[8]

Jing S. et al. in 2017 counduted a meta-analysis of 32 randomized controlled trials involving 8,998 very-low-birth-weight
(VLBW) infants found that probiotic supplementation significantly reduced the length of hospital stay by an average of 3.77
days (95% CI: -5.94 to -1.60 days) compared to controls. This suggests that probiotics can play a beneficial role in shortening
hospitalization in this high-risk population.[9]

6. LIMITATIONS

This study has several limitations that should be considered when interpreting the results. Firstly, the relatively small sample
size may restrict the generalizability of the findings to the wider neonatal population. Secondly, as the research was conducted
at a single tertiary care center, the outcomes may not be fully applicable to other healthcare settings or diverse populations.
Lastly, the study did not include long-term follow-up of the enrolled neonates, which limits the ability to assess the prolonged
impact of probiotic use on developmental outcomes and overall prognosis
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