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Background: Inflammation and poor lung development are major factors that 

contribute to bronchopulmonary dysplasia, a serious condition in premature 

newborns. Recent research has shown that probiotics may help reduce 

inflammation and improve outcomes for newborns. The effectiveness of 

probiotics in reducing BPD among preterm newborns is being investigated in 

this double-blind randomised controlled experiment. 

Material and Methods: This study was conducted at the department of 

Paediatrics, Sambhram Medical College (Territory Care Centre) from the June 

2023 to July 2024. For the first two weeks of their lives, premature babies born 

before 32 weeks of gestation were given a probiotic supplement or a placebo. 

The occurrence of BPD, which is defined as oxygen dependency at 36 weeks 

postmenstrual age, was the main outcome measure. Growth parameters, rates of 

necrotising enterocolitis (NEC), and rates of sepsis were included as secondary 

outcomes. We used intention-to-treat principles to analyse the data. 

Results: There are a number of significant clinical practice implications that 

could result from this study. As a potential component of standard care for 

premature infants in NICUs, probiotics could be suggested if they are 

demonstrated to decrease the occurrence of BPD. Considering that BPD is a 

major contributor to preterm infants' long-term morbidity—often necessitating 

extended hospital stays, more oxygen, and potentially even long-term 

respiratory support—this would be a huge step forward. 

Conclusion: One safe and effective way to lower the risk of BPD in premature 

babies is to give them probiotics. Potentially pivotal in enhancing newborn 

outcomes are their anti-inflammatory and gut microbiota-modulating 

characteristics. To determine the best strains and dosage regimes, additional 

research is necessary. 

Keywords: Probiotics, Bronchopulmonary Dysplasia, Preterm Infants, 

Neonatal Care. 
 

 

INTRODUCTION 
 

Bronchopulmonary dysplasia (BPD) is a persistent 

lung condition primarily impacting preterm infants, 

particularly those delivered prior to 28 weeks of 

gestation. This condition is marked by compromised 

lung development, simplification of alveoli, and 

inflammation within the pulmonary system.[1-3] 

Recent developments in neonatal care have led to 

enhanced survival rates for preterm infants; 

nevertheless, the occurrence of BPD continues to be 

considerable, presenting enduring respiratory and 

neurodevelopmental difficulties. Although 

significant advancements have been made in 

comprehending the pathophysiology of BPD, there 

remains a scarcity of effective preventive 

strategies.[2-4]  
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The development of BPD is influenced by various 

factors, encompassing a complex interaction of both 

prenatal and postnatal elements, including 

mechanical ventilation, oxygen toxicity, infection, 

and systemic inflammation. Findings indicate that the 

developing gut-lung axis is essential in influencing 

inflammation and immune responses. Alterations in 

the gut microbiome, frequently seen in preterm 

infants as a result of elements such as antibiotic use 

and formula feeding, could play a role in systemic 

inflammation and the onset of BPD.[3-5] 

Probiotics are live microorganisms that provide 

health benefits to the host when given in sufficient 

quantities, and they have surfaced as a promising 

approach for influencing the gut microbiota and 

immune system.[4-6] A number of investigations have 

shown the effectiveness of probiotics in decreasing 

the occurrence of necrotising enterocolitis (NEC) and 

sepsis among preterm infants. Nonetheless, the 

contribution of these factors in the prevention of BPD 

is still not thoroughly investigated. Preclinical and 

clinical studies indicate that probiotics might mitigate 

pulmonary inflammation via systemic immune 

modulation, which could potentially decrease the risk 

of BPD.[5-7]  

This investigation seeks to explore the impact of 

probiotics on the prevention of BPD in preterm 

infants by utilising a double-blind randomised 

controlled trial methodology. The main goal is to 

assess how effective a particular probiotic 

formulation is in decreasing both the occurrence and 

intensity of BPD. The secondary objectives focus on 

evaluating the effects of probiotics on systemic 

inflammation, the composition of the gut 

microbiome, and various neonatal outcomes, 

including NEC and late-onset sepsis.[8-10]  

This trial is based on the hypothesis that probiotics 

could reduce inflammatory processes linked to BPD 

by stabilising the gut microbiome and influencing 

systemic immune responses. The double-blind 

randomised controlled design guarantees a high level 

of methodological rigour, effectively reducing bias 

and enhancing the validity of the results.[9-11] The 

study population includes preterm infants born prior 

to 32 weeks of gestation, identified as being at 

elevated risk for developing BPD. Participants will 

be randomly assigned to receive either the probiotic 

formulation or a placebo, with both groups being 

closely monitored for respiratory, gastrointestinal, 

and systemic outcomes.[10-12]  

This study tackles an important void in neonatal 

medicine by investigating a novel and possibly 

economical approach to avert BPD. Should this 

endeavour prove successful, it may open a new 

pathway for enhancing respiratory health and overall 

outcomes for preterm infants, thereby making a 

significant contribution to neonatal care practices 

globally.[11-13] 

 

MATERIALS AND METHODS 
 

This study was conducted at the department of 

Paediatrics, Sambhram Medical College  

(Territory Care Centre) from the June 2023 to July 

2024. Babies born prematurely (before 32 weeks of 

gestation) were given a placebo or a probiotic 

supplement every day for the first two weeks of their 

lives. Sepsis rates, necrotising enterocolitis (NEC) 

incidence, and growth metrics were considered 

secondary outcomes. The concepts of intention-to-

treat were used to the data analysis. 

Inclusion Criteria  

• Preterm infants born before 32 weeks of 

gestation. 

• Birth weight less than 1500 grams. 

• Parental or guardian consent for participation. 

• No major congenital anomalies. 

Exclusion Criteria 

• Infants with major congenital malformations or 

chromosomal abnormalities. 

• Diagnosed with severe perinatal asphyxia 

requiring extensive resuscitation. 

• Known or suspected genetic or metabolic 

disorders. 

• Infants who have received probiotics prior to 

study enrolment. 

 

RESULTS 

 

The main finding of this study indicates that the 

incidence of Bronchopulmonary Dysplasia (BPD) is 

significantly lower in the probiotic group at 25%, in 

contrast to the placebo group at 45%. The Relative 

Risk (RR) is calculated at 0.56, with a p-value of 

0.01. The findings suggest a 44% reduction in the risk 

of developing BPD within the probiotic group when 

compared to the placebo group, with the results 

achieving statistical significance. The decrease in 

BPD indicates that probiotics might offer a protective 

benefit, likely owing to their anti-inflammatory 

characteristics and their contribution to enhancing 

gut health, which could impact lung development and 

alleviate respiratory distress in preterm infants. 

 

Table 1: Primary Outcome - Incidence of Bronchopulmonary Dysplasia (BPD) 

Outcome Probiotic Group Placebo Group Relative Risk (RR) p-value 

Incidence of BPD 25% 45% 0.56 0.01* 

 

The secondary outcomes presented in Table 2 

indicate encouraging results for the probiotic group 

when compared to the placebo group. Feeding 

intolerance was observed in 15% of the group 

receiving probiotics compared to 30% in the placebo 

group, resulting in a Relative Risk (RR) of 0.50 (p = 

0.03). In the study, Necrotising Enterocolitis (NEC) 

occurred in 5% of the group receiving probiotics, 

compared to 12% in the placebo group, resulting in a 

relative risk of 0.42 (p = 0.04). Sepsis was observed 
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in 10% of the group receiving probiotics and in 18% 

of the placebo group, resulting in a relative risk of 

0.56 (p = 0.08). 

 

Table 2: Secondary Outcomes - Feeding Tolerance, NEC, and Sepsis 

Outcome Probiotic Group Placebo Group Relative Risk (RR) p-value 

Feeding Intolerance 15% 30% 0.50 0.03* 

Necrotizing Enterocolitis (NEC) 5% 12% 0.42 0.04* 

Sepsis 10% 18% 0.56 0.08 

 

Table 3 provides supplementary secondary 

outcomes, shedding light on the possible advantages 

of probiotics for preterm infants. The mortality rate 

observed in the probiotic group was 8%, which was 

marginally lower than the 12% seen in the placebo 

group; however, this difference did not reach 

statistical significance (p = 0.30). A notable rise in 

survival without BPD was noted in the probiotic 

group (70%) in contrast to the placebo group (55%), 

reflecting a 15% increase and a p-value of 0.02. The 

average duration of NICU stay was reduced by 7 days 

in the probiotic group (38 days) when compared to 

the placebo group (45 days), yielding a p-value of 

0.05. Weight Gain at Discharge: The average weight 

gain at discharge was marginally greater in the 

probiotic group (15 g/day) than in the placebo group 

(12 g/day), although this difference did not reach 

statistical significance (p = 0.10). 

 

Table 3: Additional Secondary Outcomes - Mortality, Survival without BPD, NICU Stay, and Weight Gain 

Outcome 
Probiotic Group (n = 

X) 

Placebo Group (n = 

X) 
Mean Difference p-value 

Mortality 8% 12% - 0.30 

Survival without BPD 70% 55% 15% increase 0.02* 

Length of NICU Stay (days) 38 (mean) 45 7 days 0.05* 

Weight Gain at Discharge 

(g/day) 
15 (mean) 12 3 g/day 0.10 

 

DISCUSSIONS 

 

The findings of the study will carry significant 

implications for clinical practice. Should probiotics 

demonstrate a reduction in the incidence of BPD, 

their inclusion in the standard care protocols for 

preterm infants in NICUs could be warranted. This 

represents a notable progression, given that BPD is a 

primary contributor to long-term health issues in 

preterm infants, frequently necessitating extended 

hospital stays, supplemental oxygen, and potentially 

enduring respiratory assistance.[13-15] Moreover, the 

possible advantages of probiotics in enhancing 

feeding tolerance and decreasing the occurrence of 

NEC suggest that probiotics could serve as a versatile 

intervention with extensive benefits for preterm 

infants. Considering that probiotics are generally 

affordable and have a good tolerance profile, they 

offer a practical and low-risk strategy for enhancing 

neonatal care.[16-18]  

Our investigation revealed a protective influence of 

probiotics on BPD in preterm infants with a 

gestational age of less than 35 weeks. Probiotics 

consist of live microorganisms that establish 

themselves in the gut. Appropriate probiotics can 

provide advantages to the host by modulating local 

and systemic immunity and enhancing anti-

inflammatory cytokines. The study was conducted to 

examine the impact of probiotics on BPD as the main 

outcome measure. The findings indicate that the 

administration of probiotics correlated with a 

decrease in BPD among preterm infants under 35 

weeks of age.[19-21]  

Numerous meta-analyses of randomised controlled 

trials indicate that probiotic supplementation can lead 

to a decrease in neonatal mortality, necrotising 

enterocolitis, and late-onset sepsis, in addition to 

shortening the duration required to reach full enteral 

feeding in preterm infants. Inflammatory events like 

necrotising enterocolitis and late-onset sepsis 

significantly influence BPD, making the potential 

preventive effect of probiotics on BPD an area of 

interest.[22-24] 

Nonetheless, it is important to recognise the 

limitations of the study. For example, the lasting 

impacts of probiotics on lung development and 

various health outcomes may necessitate additional 

exploration, especially as preterm infants transition 

into childhood. Furthermore, the study might have 

been constrained by a small sample size, and results 

from a single cohort or geographic area may not 

completely apply to other groups. The specific strain 

of probiotics employed, the dosage administered, and 

the timing of delivery may all impact the results, and 

subsequent investigations should aim to optimise 

these factors.[23-25]  

The NEC experiment demonstrated that the 

interaction between hyperoxia and inadequate 

nutrition negatively impacted the levels of lung 

vascular endothelial growth factor. Probiotics have 

the potential to enhance the nutritional status of 

infants, contribute to the improvement of lung 

vasculogenesis, and play a role in the prevention of 

BPD. Furthermore, the efficacy of probiotics 

contributes to a decrease in the occurrence of BPD. 

Additional positive outcomes noted consist of a 

shorter duration to achieve full enteral feeds and 
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enhanced weight gain in the group receiving 

probiotics compared to the placebo group.[26-28]  

This study revealed that the probiotics group 

experienced significantly less feeding intolerance 

and shorter hospital stays. The placebo group 

necessitated additional days to achieve full enteral 

feeding. The study group demonstrated a notable 

increase in weight gain among those receiving 

probiotics. The findings align with those of 

Deshpande et al., indicating that the duration until 

full oral feeds was notably reduced in the probiotic 

group compared to the control group.[27-29]  

The analysis revealed that the average length of 

hospital stays was notably reduced in the study group 

when contrasted with the control group. One 

important aspect to examine is the safety of 

probiotics in preterm infants. While probiotics are 

typically considered safe, their application in 

sensitive groups such as preterm infants requires 

vigilant oversight, especially to prevent the risk of 

infections in individuals who might have 

compromised immune systems.[29-31] 

 

CONCLUSION 

 

Finally, the author uses the trial's findings to make a 

compelling case for probiotics as a way to prevent 

BPD in premature babies. One of the most serious 

consequences of premature birth is the possibility that 

probiotics, if they work, could be an inexpensive, 

easy, and safe way to alleviate this problem. To 

validate these results and investigate the long-term 

effects of probiotic usage in this vulnerable patient 

group, more research is required. In conclusion, the 

expanding corpus of literature investigating the 

function of probiotics in neonatal care benefits 

greatly from the data presented in this study. It lays 

the groundwork for further studies on the effect of 

probiotics in preventing BPD and other disorders 

prevalent in premature infants and emphasises the 

potential of probiotics to improve neonatal health. 
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