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Abstract: Early onset neonatal sepsis (EOS) remains a significant cause of morbidity and mortality in neonatal intensive care
units (NICUs). Identifying maternal risk factors associated with EOS is crucial for early diagnosis and prevention. Objective: To
evaluate the prevalence of early onset sepsis in neonates admitted to the local neonatal intensive care unit (NICU) and identify
maternal risk factors associated with neonatal sepsis. Methods: A comparative cross-sectional study was conducted at the
Pediatrics Department, Combined Military Hospital Peshawar, from January 2021 to May 2022. One thousand neonates admitted
to the NICU due to any indication were included. A consultant paediatrician or neonatologist diagnosed neonatal sepsis based on
clinical signs and laboratory findings. Maternal factors such as age, premature rupture of membranes (PROM), maternal fever,
and chorioamnionitis were analyzed for their association with early onset sepsis. Data were statistically analysed using SPSS, with
p-value <0.001 considered significant. Results: Out of 1000 neonates, 690 (69%) were male and 310 (31%) were female. The
mean maternal age was 33.38 + 4.53 years. EOS was observed in 123 neonates (12.3%), while 877 (88.7%) neonates showed no
signs of sepsis. PROM and chorioamnionitis were significantly associated with early-onset sepsis (p-value <0.001). Conclusion:
Early onset neonatal sepsis is a common condition in neonates admitted to the NICU. Neonates born to mothers with PROM or
chorioamnionitis were at a significantly higher risk of developing EOS. These findings emphasise the importance of addressing
maternal risk factors in reducing the incidence of neonatal sepsis.
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Introduction

The multidisciplinary team is usually responsible for the
well-being of neonates, who are fragile individuals prone to
multiple hazards if not managed well. The neonatal
intensive care unit usually has trained staff to manage high-
risk babies with health-related problems (1). Lower- and
middle-income countries like ours are behind in antenatal
services, increasing the burden of tertiary care units for
tertiary care (2). Various risk factors in the maternal or fetal
profile make the neonates high risk and warrant admission
to the neonatal intensive care unit (3). The maternal body
environment has been perfectly designed per the fetus's
well-being, but in a few cases, this may not hold valid, and
maternal health parameters may pose a risk to the baby's
health (4). Various factors in a mother's sociodemographic
or health profile may lead to high mortality and morbidity
indices in the newborn, ranging from mild self-limiting
complications to potentially life-threatening conditions (5,
6). Clinicians have done studies to pick up the risk factors
associated with various poor neonatal outcomes, including
early onset sepsis. Sands et al. 2022 discussed multiple
aspects of early-onset neonatal sepsis in low- and low-
income countries. They summarised that various factors are
linked to the aetiology and outcome of early-onset sepsis,
and prevention is the best strategy by focusing on risk
factors (7). Flannery et al., 2022, published a study
regarding identifying term and preterm infants at the lowest
risk of early-onset sepsis using delivery characteristics.8
They concluded that babies with low-risk delivery
characteristics were also at low risk of having early-onset

sepsis. This highlights the role of early identification and
management of risk factors to prevent this potentially lethal
condition. A case-control study regarding data from
Ethiopia in 2021 aimed to look for determinants of neonatal
sepsis among neonates delivered in Southwest Ethiopia in
2018 (9). They concluded that a history of meconium-
stained amniotic fluid, foul-smelling liquor, maternal
sexually transmitted infection/urinary tract, vascular
catheter and low birth weight were significantly associated
with the presence of early onset sepsis among their study
participants.

Neonatal sepsis, especially early onset, poses a lot of burden
on the baby, parents and health care system. Staying in
NICU is not only expensive but also associated with other
health care problems. The use of antibiotics is also
associated with increased morbidity in neonates. Crus,
therefore, lies in picking the high-risk cases early and
preventing this phenomenon. A recent local study at
Bahawal Victoria Hospital, Pakistan, highlighted the
treatment outcomes, antibiotic use and resistance patterns
among patients managed with neonatal sepsis (10). Limited
local data on risk factors, especially maternal ones,
associated with early onset sepsis have been available.
Therefore, we planned this study to look for early onset
sepsis in the local neonatal intensive care unit and identify
maternal risk factors associated with sepsis.

[Citation Habib, M. (2024). Proportion of early onset sepsis in local NICU and identification of maternal risk factors.
Biol. Clin. Sci. Res. J., 2024: 1127. doi: https://doi.org/10.54112/bcsrj.v2024i1.1127]



http://www.bcsrj.com/
https://doi.org/10.54112/bcsrj.v2024i1.1127
https://doi.org/10.54112/bcsrj.v2024i1.1127
https://doi.org/10.54112/bcsrj.v2024i1.1127
file:///C:/Users/Hp/OneDrive/Desktop/1127/mashalhabib76@gmail.com
https://doi.org/10.54112/bcsrj.v2024i1.1127

Biol. Clin. Sci. Res. J., Volume, 2024: 1127

Habib et al., (2024)

Methodology

This comparative cross-sectional study was conducted at the
nursing intensive care unit of Combined Military Hospital
Peshawar from January 2021 to May 2022. The sample size
was calculated by the WHO Sample Size Calculator using
the population prevalence proportion of early-onset sepsis
in neonates as 1.8% (11). The non-probability Consecutive
sampling technique was used to gather the sample.

All babies born at our hospital, required admission to the
nursing intensive care unit for any reason and stayed there
for at least 48 hours were included in the study.

The neonates with severe congenital malformations or
metabolic disorders, those who could not survive for 48
hours after admission in the nursing intensive care unit, or
those whose parents got discharged against advice before 48
hours of admission were excluded from the study. Those
neonates with any immuno-compromised condition at birth
were excluded as well.

After ethical approval from the ethical review board
committee via IREB letter no 25071-N and written informed
consent from the parents or guardians of the potential
participants or their caregivers, neonates who were admitted
to the nursing intensive care unit of CMH PSW fulfilling the
inclusion mentioned above and exclusion criteria were
included in the study. Neonatal sepsis was diagnosed by a
consultant neonatologist or paediatrician based on
international pediatric sepsis consensus conference criteria,
incorporating clinical and laboratory findings, including
blood cultures (12). Premature rupture of membranes was
diagnosed by a consultant obstetrician during labour and
documented in the file of the patient and conveyed to the
neonatology team as well.**Chorioamnionitis  was
diagnosed by incorporating the following clinical and
laboratory data like maternal fever, maternal tachycardia,
fetal tachycardia, uterine tenderness, purulent or foul-
smelling amniotic fluid or vaginal discharge, and maternal
leukocytosis  (14). The characteristics of neonates
participating in the study and the outcome variables were
described with the help of descriptive statistics. Pearson chi-
square analysis was done to evaluate the association of
various maternal risk factors with the presence of early-
onset sepsis in our study participants. Statistics Package for
Social Sciences version 24.0 (SPSS-24.0) was used for the
analysis mentioned above. The p-values less than or equal
to 0.05 were considered significant for ascertaining the
association between variables.

Results

A total of 1000 neonates admitted to the nursing intensive
care unit were included in the final analysis. Of them, 690
(69.0%) were male, while 410 (41%) were females. Table |
summarises the general characteristics of the study
participants. The mean age of the mothers of newborns
included in the study was 33.38+4.53 years. Out of all the
neonates in the study, 123 (12.3%) had early onset sepsis,
while 887 (88.7%) neonates did not show any signs of
sepsis.

Table 11 shows the results of the chi-square analysis. It was
revealed that premature rupture of membranes (PROM) and
chorioamnionitis in mothers of neonates were the factors
statistically significantly associated with the presence of

early-onset sepsis in our target population (p-value<0.001).
(Table 1)

Table 1: Characteristics of mothers and neonates
included in the study

Study parameters n (%)
Maternal Age (years)

Mean + SD 33.38+4.53 years
Range (min-max) 18-44 years
Gender of neonates

Male 690 (69%)
Female 410 (41%)
Neonatal sepsis

No 877 (87.7%)
Yes 123 (12.3%)
Chorioamnionitis

No 905 (90.5%)
Yes 95 (9.5%)
Mode of delivery

Normal vaginal 530 (53%)
Cesarean 290 (29%)
Instrumental 180 (18%)
Premature rupture of membranes

No 853 (85.3%)
Yes 147 (14.7%)

Table 2: Maternal risk factors associated with early
onset sepsis in neonates included in the study
Factors No early Early onset  p-value
onset sepsis  sepsis
Maternal age
<35 years 723 (81.5%) 93 (75.6%)  0.076

>35years 154 (18.5%) 30 (24.4%)
Maternal fever
No 763 (86.1%) = 110 (89.4%)  0.438
Yes 114 (13.9%) 13 (10.6%)
Premature rupture of membranes
No 772 (87.1%) 81 (65.8%)  <0.001
Yes 105 (12.9%) 42 (34.2%)
Chorioamnionitis
No 824 (92.9%) 81 (65.8%)  <0.001
Yes 53 (7.1%) 42(34.2%)

Discussion

Around 1/4th of the study participants had evidence of early
onset sepsis, and PROM and chorioamnionitis were
strongly associated with this finding. Neonates admitted in
intensive care units are otherwise with compromised
healthcare parameters and at increased risk of various long
and short-term complications. Infections remain the most
typical cause of mortality and morbidity in individuals of all
age groups in lower and middle-income countries. Neonates
are no exception to it, and sepsis in this group of patients
may have life-threatening consequences. Early detection of
this potentially life-threatening condition is critical and
could be possible by screening the high-risk cases. We
designed this study to look for early onset sepsis in the local
neonatal intensive care unit and identify maternal risk
factors associated with sepsis.
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Alemu et al. 2019 conducted a case-control study in
Ethiopia to look for determinants of neonatal sepsis among
neonates in the northwest part of the county. They revealed
that along with some foetal determinants, premature rupture
of membranes was an important maternal determinant of
neonatal sepsis in their study participants (15). The findings
of our study were not significantly different from those of
Alemu et al., and premature rupture of membranes along
with  chorioamnionitis were significant risk factors
associated with early onset sepsis in our study participants.
Stoll et al. 2020 published a profile of neonates with early
onset sepsis from 2015 to 2017. They came up with the
findings that pre-term and low birth weight infants were
more prone to develop this condition, and in maternal
factors, chorioamnionitis was significantly associated with
neonatal sepsis (16). Our findings also supported their
results as neonatal sepsis turned out to be a common
condition found in neonates admitted to the nursing
intensive care unit of our hospital. Neonates with their
mothers having premature rupture of membranes or
chorioamnionitis were more at risk of having this condition
than others. Risk factors for the development of neonatal
sepsis in a neonatal intensive care unit of a tertiary care
hospital in Nepal were studied by Manadhar et al. in 2021.
It was concluded that this condition is complex regarding
predisposing and precipitating factors. Maternal, foetal and
nosocomial factors play an essential role in different modes.
We didn’t study foetal or nosocomial factors, but PROM
and chorioamnionitis were maternal factors associated with
early-onset sepsis in our study. Adatara et al. (2019)
published a study in Ghana regarding risk factors associated
with neonatal sepsis at a tertiary care hospital. They came
up with the findings that parity, mode of delivery, bleeding
disorder and premature rupture of membranes were the
maternal factors associated with neonatal sepsis. We only
studied early-onset neonatal sepsis and found premature
rupture of membranes and chorioamnionitis associated with
it.

This data from one nursing intensive care unit could not be
generalised. Maternal fever and premature membrane
rupture were confounding factors with neonatal sepsis,
which may create bias. Strict control of confounding factors
and recruiting neonates from multiple NICUs, especially
public-sector hospitals, may generate generalisable results.

Conclusion

Early onset neonatal sepsis turned out to be a common
condition found in neonates admitted to the nursing
intensive care unit. Neonates with their mothers having
premature rupture of membranes or chorioamnionitis were
more at risk of having this condition than others.
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