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Introduction: Neonatal sepsis, a systemic infection occurring within the first 28 

days of life, remains a leading cause of morbidity and mortality among newborns 

globally, particularly in low- and middle-income countries (LMICs) where it 

accounts for nearly 15% of all neonatal deaths.  The inflammatory cascade and 

organ dysfunction, once triggered, can be exceedingly difficult to halt. The 

cornerstone of reducing the burden of neonatal sepsis lies in a proactive, pre-

emptive strategy grounded in a deep and nuanced understanding of its associated 

risk factors.  

Objective: This study aimed to evaluate the prevalence of sepsis and to delineate 

the key risk factors among neonates in the NICU. 

Material &Method: This observational research was executed over 18 months at 

the Department of Pediatrics, Muzaffarnagar Medical College and Hospital, 

enrolling 100 neonates (0–28 days) admitted to the NICU with suspected or 

confirmed sepsis. 

Result: This hospital-based study at a tertiary care center in North India reveals a 

high prevalence of culture-proven neonatal sepsis (53%), dominated by late-onset 

cases (62.26%) and primarily caused by MRSA and CoNS which being the most 

common pathogens. The etiology of sepsis in this setting is multifactorial, 

stemming from a convergence of established neonatal vulnerabilities and 

modifiable maternal risk factors. Preterm birth and low birth weight were 

significant biological risk factors, while younger maternal age and maternal 

unemployment emerged as critical social determinants strongly associated with 

sepsis occurrence. Clinically, maternal fever and urinary tract infection were 

prevalent among cases, and  respiratory distress, feed intolerance and diarrhoea 

were the most common symptoms among the neonates. Neonates with sepsis 

presented with significantly lower APGAR scores and endured markedly 

prolonged hospital stays. Laboratory findings confirmed elevated inflammatory 

markers, with both Total Leukocyte Count and C-reactive protein showing highly 

significant differences between groups. 

Conclusion: Based on the data, neonatal sepsis in this setting is driven by a 

complex interaction of clinical and socioeconomic determinants. The high 

incidence of late-onset sepsis, coupled with the prevalence of pathogens like 

MRSA, points to potential lapses in in-hospital infection control. Consequently, a 

comprehensive prevention strategy is essential. This strategy must integrate robust 

hospital measures including strict infection prevention protocols and judicious 

antibiotic use with targeted community initiatives designed to enhance antenatal 

care and address underlying social vulnerabilities, such as maternal education and 

employment. 
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INTRODUCTION 

The first 28 days of a baby’s life—known as the neonatal period—are the most dangerous in terms of survival. Even though 

medical care for newborns has improved greatly around the world, neonatal sepsis (a serious bloodstream infection) 

remains one of the biggest killers of babies, especially in low- and middle-income countries (LMICs). In these places, 

sepsis causes nearly 15 out of every 100 newborn deaths1. The problem is that sepsis in newborns does not show clear, 

unique signs. Instead, babies might only have trouble breathing, unstable body temperature, or difficulty feeding. This 

makes it very hard for doctors to diagnose and treat, particularly for very sick infants in a neonatal intensive care unit 

(NICU)2. 

 

Doctors usually split neonatal sepsis into two types. Early-onset sepsis (EOS) happens within 72 hours of birth and is 

usually caused by infections passed from the mother during delivery, especially from her genital tract. Late-onset sepsis 

(LOS) happens after 72 hours and is often picked up from the hospital environment due to long stays, breathing tubes, or 

intravenous lines3-4. Understanding these risk factors is crucial, particularly in a Level III NICU—a unit that cares for the 

smallest and sickest babies, including those born very early (preterm), with very low birth weight (VLBW), or needing 

surgery or breathing support5. 

 

Instead of simply reacting after a baby gets sick (which is often a losing battle because the body’s inflammation and organ 

damage can be hard to stop), experts say the best approach is to be proactive. Learning about risk factors helps in three key 

ways. First, it allows doctors to sort babies into low, medium, or high-risk groups so that high-risk infants can be watched 

more closely. Second, when sepsis is suspected, knowing the most likely germs (based on whether it is EOS or LOS, or 

whether the baby has a central line) helps doctors choose the right antibiotics immediately, without waiting for test results—

while also avoiding overuse of antibiotics that can lead to drug resistance. Third, and most importantly, this knowledge 

helps prevent infections before they start. Prevention includes steps like treating maternal infections (such as group B 

streptococcus or urinary infections) before birth, giving preventive antibiotics during labor, and using proven “care 

bundles” in the NICU for hand hygiene, safe use of breathing tubes and central lines, and promoting breast milk feeding6. 

The rise of multidrug-resistant organisms (MDROs) in NICUs makes this even harder, and sepsis-related death or long-

term brain damage remains high7. The problem is worst in low- and middle-income countries due to lack of resources8. But 

even in wealthy countries, Level III NICUs see sepsis rates of 15–20% among very low birth weight babies9. Current 

prevention methods (like antibiotics during labor for group B strep) have reduced early-onset sepsis, but they don’t work 

well against newer threats like Klebsiella or E. coli10. Because guidelines differ from place to place, each NICU needs its 

own research to understand its specific risk factors and improve care. 

 

AIM: 

This study aims to investigate the prevalence of neonatal sepsis & determine its related maternal and neonatal risk elements 

in a Level III NICU.  By analyzing data from a high-risk cohort, this research seeks to inform tailored prevention strategies, 

optimize empirical antibiotic regimens, and improve outcomes for critically ill neonates. The findings will contribute to 

global efforts to reduce sepsis-related mortality and antimicrobial resistance, aligning with the World Health Organization’s 

(WHO) Sustainable Development Goals for neonatal health 

 

MATERIAL AND METHOD: 

This hospital-based observational study took place in the Department of Pediatrics at Muzaffarnagar Medical College and 

Hospital over 18 months (June 2024 to December 2025). The researchers included 100 newborns aged 0–28 days admitted 

to the NICU with suspected sepsis, after excluding those with major birth defects, transfers from other hospitals, or stays 

under 24 hours. After taking parental consent, clinical and maternal data was collected and then blood for culture. Babies 

with positive blood cultures were labeled as sepsis cases; those with negative cultures served as controls. The goal was to 

find out how common sepsis is and what risk factors (like low birth weight, premature birth, or maternal infections) are 

linked to it. The researchers used SPSS software for analysis. They calculated percentages and used Chi-square and T-tests 

to find links between risk factors and sepsis. They first checked each factor alone, then combined them. A p-value less than 

0.05 was considered significant, with lower values (0.01, 0.001) showing stronger associations. 

 

RESULTS: 

The study included 100 newborns with suspected sepsis. Blood culture confirmed sepsis in 53% (53 babies). Among 

these, late-onset sepsis (LOS) was more common (62.26%) than early-onset sepsis (EOS, 37.73%) as shown in Figure1. 

 

 



Dr Saiyam Chopra et al. Study of Neonatal Sepsis and its Associated Risk Factors in level III Neonatal Intensive Care 
Unit. Int. J Med. Pharm. Res., 7(3): 2585‐2590, 2026 

2587 

 

 
Figure1: Showing Prevalence of sepsis 

 

Younger mothers (age 18–24 years) and unemployment were significantly associated with higher sepsis risk (p < 0.05). 

Maternal fever during labor (39.7%), UTI (32.1%), and prolonged rupture of membranes (16.9%) were common in sepsis 

cases. 

 

Premature babies (<37 weeks) and low birth weight (<2.5 kg) had significantly higher sepsis rates (p = 0.023 and p = 0.040 

respectively). Sepsis babies had much lower APGAR scores at 1 and 5 minutes, and stayed in hospital three times longer 

(16.8 vs 5.3 days). Death occurred in 7.54% of sepsis babies versus none in the non-sepsis group. 

 

Among the 53 neonatal sepsis cases studied, respiratory distress was the most common clinical feature (64.15%), followed 

closely by feed intolerance (62.26%) and diarrhea (60.37%). Meconium Stained Liquor (37.73%) and jaundice (33.96%) 

were also frequently observed. Hypoglycemia occurred in 11.3% of infants, while Necrotizing Enterocolitis and Hyaline 

Membrane Disease were rare, affecting only 2 and 1 infant, respectively as shown in Figure2. 

 

 
Figure2 : Neonatal Factors Associated with Neonatal Sepsis 
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Sepsis babies had higher total leukocyte counts (14.6 vs 11.1) and much higher CRP levels (23.2 vs 7.3 mg/L), both highly 

significant (p < 0.0001). 

 

In EOS, Klebsiella and E. coli (40% each) were most common. In LOS, MRSA (48.5%) and coagulase-

negative Staphylococcus (30.3%) dominated as shown in table1 

 

Table1: Pathogens in EOS and LOS 

Early-Onset Sepsis (n=20) Late-Onset Sepsis (n=33) 

E. coli – 40% MRSA – 48.5% 

Klebsiella pneumoniae – 40% Coagulase-negative Staph – 30.3% 

GBS – 15% E. coli – 9.1% 

S. aureus – 5% Klebsiella – 9.1% 

 Candida – 3.0% 

 

DISCUSSION: 

This study found that 53 out of every 100 newborns admitted with suspected sepsis actually had blood culture-proven 

sepsis. This is a very high number, but it matches what other Indian hospitals see11. The rate is much higher than in rich 

countries, where better prevention and cleaner hospitals lower the risk. Most of the sepsis cases were late-onset (62%) , 

meaning the infection started after 72 hours of life, usually from germs inside the hospital. 

 

Younger mothers (18–24 years) had a much higher chance of having a baby with sepsis. This is likely because young 

mothers may have less money, less access to good pregnancy care, or untreated infections. Other studies from Ethiopia and 

India agree with this finding12-13. 

 

Unemployment was the strongest mother-related risk factor. Most mothers of sepsis babies were not working (37 out of 

53), while most mothers of healthy babies had jobs (35 out of 47). This suggests that having a job may mean better access 

to healthcare, nutrition, and education about pregnancy dangers. 

 

Maternal fever during labor was seen in 40% of sepsis cases. Urinary tract infection (UTI) during pregnancy was seen in 

32% of cases. Prolonged rupture of membranes (PROM) over 18 hours was seen in 17% of cases. All of these are well-

known risk factors that allow germs to pass from mother to baby before or during birth. Many large studies from Africa 

and other regions confirm these same links14-15. 

 

Surprisingly, whether the mother had given birth before (parity) or lived in a city vs. village made no difference. Also, 

mother's education level only showed a trend but was not statistically significant. This may be because in a hospital setting, 

other factors like the quality of delivery care matter more. 

 

Premature birth (before 37 weeks) was a major risk factor. Among sepsis babies, 57% were preterm, compared to only 32% 

in the non-sepsis group. Premature babies have weak immune systems and often need breathing tubes, IV lines, and long 

hospital stays—all of which increase infection risk. This matches global researches16-17. 

 

Low birth weight (under 2.5 kg) was also a strong risk factor. Again, 57% of sepsis babies had low birth weight vs. 34% 

of non-sepsis babies. Small babies are fragile and more likely to get infected. Studies from Ethiopia confirm that low birth 

weight babies have 1.4 times higher risk of sepsis and 3 times higher risk of dying from it17. 

 

Baby's gender did not matter in this study. Boys and girls had almost identical sepsis rates. This is interesting because many 

other studies say boys are at higher risk18-19. The lack of difference here may be due to the small sample size. 

 

Place and mode of delivery also did not show a significant link. However, home deliveries were very rare (only 5 total), so 

the study was too small to detect a real difference. Other larger studies show that unplanned home births can increase 

infection risk 11-fold20. 
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Among babies with sepsis, the most common problems were: Respiratory distress (64%) – trouble breathing, feed 

intolerance (62%), diarrhea (60%), meconium-stained liquor (38%) and jaundice (34%). These findings match other Indian 

studies21-22. Respiratory distress is almost always the first sign of sepsis in newborns. 

 

CRP (C-reactive protein) was much higher in sepsis babies (23 mg/L vs. 7 mg/L in non-sepsis). This is a strong and reliable 

sign of inflammation and infection. Many studies confirm CRP as a useful marker, though it is not perfect. Total white 

blood cell count (TLC) was also higher in sepsis babies (14.6 vs. 11.1). However, TLC can be normal even in serious 

infections, so doctors cannot rely on it alone. 

 

APGAR scores (a measure of baby's health at birth) were much lower in sepsis babies at both 1 minute (5.5 vs. 6.6) and 5 

minutes (6.8 vs. 8.4). This means sepsis babies were born in worse condition. 

 

Hospital stay was three times longer for sepsis babies (17 days vs. 5 days). This adds huge costs and suffering. 

Deaths  occurred in 3 out of 53 sepsis babies (about 6%), while no non-sepsis babies died. This rate is lower than many 

other Indian studies, possibly because this is a tertiary hospital with better care23. 

 

In early-onset sepsis: Klebsiella pneumoniae (40%), E. coli (40%), GBS (15%) and S. aureus (5%) and in late-onset sepsis 

(after 3 days):MRSA (48%) – this is a dangerous, antibiotic-resistant germ, Coagulase-negative Staphylococcus (30%), E. 

coli and Klebsiella (9% each) and Candida(3%). 

 

The high rate of MRSA is very concerning. It means many infections are coming from inside the hospital environment, not 

from the mother. This is different from some other Indian studies that found more Gram-negative germs like Klebsiella24-

25. The finding tells us that this hospital needs very strict cleaning, hand washing, and careful use of antibiotics to prevent 

these dangerous resistant infections. 

 

Neonatal sepsis in this hospital is very common and is driven by a mix of: Mother factors like young age, unemployment, 

fever, UTI ; baby factors like prematurity, low birth weight and hospital factors like MRSA and other resistant germs 

causing late-onset infections. 

 

Prevention must focus on better antenatal care for young and unemployed mothers, careful delivery practices, and very 

strict infection control inside the NICU. 

 

CONCLUSION: 

In a North Indian hospital study, more than half (53%) of newborns had confirmed sepsis, mostly late-onset cases (62%). 

The main germs were MRSA and CoNS. Sepsis happened due to a mix of medical and social reasons. Key risk factors 

included preterm birth, low birth weight, young mothers, and mothers without jobs. Among sick newborns, common signs 

were breathing trouble, feeding issues, and diarrhea. Mothers often had fever or urine infections during pregnancy. Babies 

with sepsis had lower APGAR scores and much longer hospital stays. Blood tests showed high infection markers like white 

blood cells and C-reactive protein.   

 

The high rate of late-onset sepsis and hospital-origin germs points to weak infection control in hospitals. To prevent sepsis 

effectively, hospitals must improve cleaning practices and use antibiotics wisely. At the same time, communities need better 

pregnancy care and support for poor mothers to reduce risks before birth. 
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