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Abstract

Introduction: Neonatal Sepsis is a significant leading cause of infant death around the world, particularly in developing
nations. The study aimed to identify maternal and neonatal risk factors linked to neonatal sepsis.

Methods: A hospital-based case-control study was conducted in the ICU. Cases were neonates diagnosed as having
sepsis by clinical criteria and laboratory findings. Controls were admitted neonates who were neither suspected nor
diagnosed with sepsis. Data on mothers and babies, as well as laboratory findings, were gathered and analyzed.
Results: A total of 174 cases and 348 controls were included in the study. Maternal age, parity, route of delivery,
PROM, prematurity, birth weight, neonatal gender and age were significantly associated with the risk of sepsis (p <0.05).
However, the bivariate logistic model revealed that the most influential predictors of neonatal sepsis were premature
rupture of membranes, Gestational age, Neonatal age, birth weight, and mode of delivery.

Conclusion: Both maternal and neonatal variables were found to have a significant association with the risk of neonatal
sepsis; thus, empowering mothers to pursue antenatal care may allow the detection of risk factors for undesirable
delivery consequences such as neonatal sepsis, as well as appropriate management to mitigate those risks.
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Introduction Neonatal Sepsis diagnosis and treatment are a signifi-
cant challenge facing neonatal health care provider. Due to
vary, subtle, nonspecific manifestations, the clinical diag-
nosis is very difficult. Moreover, laboratory diagnosis is
time consuming. This problem necessitates the starting of
excessive and empirical antibiotic use till the suspected

Neonatal sepsis remains a global problem causes high neo-
natal morbidity and mortality in industrialized and devel-
oping countries, killing more than 3 million neonates
annually, in spite of advances in health care facilities.> A
systematic review revealed that, the survivors of neonatal
sepsis are at twice the risk of short and long-term neurode-
velopmental morbidity.3

'Community Medicine Department, Damietta Faculty of Medicine, Al-

Neonatal sepsis is a clinical syndrome presented by sys-  Azhar University, Egypt
temic signs of infection affects infant aged 28days or 2Department of Family and Community Medicine, Faculty of Medicine,
younger and confirmed by isolation of bloodstream bacte- ~ Northern Border University, Saudi Arabia

3Pediatric Department, Damietta Faculty of Medicine, Al-Azhar

: 4
rial pathogen. University, Egypt

Neonatal sepsis classified as early onset (in the first
3 days of life) or late onset (after third day of life). Of neo- Corresponding author:
nates with early-onset sepsis. 85% occurred within 24 h Basem Salama, Department of Community Medicine Department,
L y PSIS, ° K T Damietta Faculty of Medicine, Al-Azhar University, New Damietta,
5% are within 24-48h, and a lower percentage is within 34325, Egypt.

48-72h. In premature neonates, it is mostly rapid onset.’ Email: Drbasemsalama@yahoo.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
BY NC

NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction
and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages
(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/phj
mailto:Drbasemsalama@yahoo.com

Journal of Public Health Research

sepsis is excluded. At the same time, increased multidrug
resistant species limit therapeutic options and hinder effec-
tive treatment.®

The variety of sepsis-causing species ranges from
developing to developed countries and from region to
region and differs also in the same area over time Gram-
positive and Gram negative bacteria and Candida are
responsible for neonatal sepsis with majority caused by
gram-negative organisms in low resources region. This is
due to the emerging antimicrobial resistance trend of anti-
biotic use and lifestyle changes.”*

Several maternal and neonatal factors had been contrib-
uted to the susceptibility of the neonate to sepsis. Maternal
variables include socioeconomic status premature rupture
of membranes (PROM), intrapartum infection and fever,
amniotic fluid turbidity and meconeal amniotic fluid, and
multiple gestations.”!° Neonatal variables are sex, prema-
ture (gestational age <37 weeks), low birth weight, long
hospital stay in neonatal intensive care unit (NICU),
asphyxia, ventilation, invasive procedure, congenital
anomalies, parenteral nutrition.'"-

The study aimed was to identify maternal and neonatal
risk factors associated with neonatal sepsis.

Methods
Study design and setting

A hospital based retrospective case control study carried
out during the period from June 2020 to May 2021. The
study included 522 neonates aged <28days who were
delivered in the study hospital and admitted to neonatal
intensive care unit (174 neonates with sepsis (chosen as
cases) and 348 neonates without sepsis (chosen as
controls)).

Epi program (version 7.2.1) was used to determine the
appropriate sample size. 95% confidence interval, 80%
power of the study, 1:2 ratio of case to control to reveal an
assumed odds ratio of 2 with 10% nonresponse rate. As a
result, 174 cases and 348 controls (522 was a total sample
size) were suitable.

Inclusion and exclusion criteria

Cases were neonates having clinical picture of sepsis and
who had a positive blood culture.

Temperature instability, lethargy, feeding intolerance,
respiratory distress, hemodynamic instability, convulsion,
hypotonia, irritability, or bleeding diathesis were all signs
of sepsis."® Prematurity (37weeks), low birth weight
(2000 g), history of resuscitation at birth, rupture of mem-
brane for more than 18 h (PROM), antepartum fever, foul-
smelling liquor, and frequent (three or more) dirty per
vaginal inspections were all considered risk factors for
neonatal sepsis.

Neonates who were delivered in the study hospital and
admitted to the neonatal intensive care unit for reasons
other than neonatal sepsis, such as low birth weight, neo-
natal jaundice, diarrhea, and so on. During the research
period, they were selected as controls.

Exclusion criteria: Neonates who were delivered outside
or who were clinically suspected of having sepsis but
whose diagnosis was not confirmed by a hematological test
or a positive blood culture were excluded from our study.

Statistical analysis

SPSS version 21 was used for data analysis and chi-square
test was used to test any differences between the categori-
cal variables. The predictors variables of neonatal sepsis
were also determined using a multivariate regression anal-
ysis and p-value of less than 0.05 was considered statisti-
cally significant.

Results

A total of 522 neonates with their mothers were enrolled
(174 neonates who had sepsis (chosen as cases) and 348
newborns who did not have sepsis (chosen as controls)).
The risk of newborn sepsis was significantly related to

Table I. Maternal and neonatal risk factors associated with
neonatal sepsis.

Sepsis No sepsis
Risk factors of sepsis ~ (no. 174) (no.348) OR  p Value
Maternal age
>35 102 163 1.6 0.01
<35years 74 185
Educational level
Non educated 45 84 .1 0.731
Educated 129 264
Parity
<3 94 101 29 0.001
>3 80 245
Mode of delivery
Vaginal 112 143 2.6 0.001
Cesarean 62 205
Hypertensive disorder
Yes 54 113 093 0.712
No 121 235
Bleeding disorder
Yes 47 99 0.9 0.732
No 127 249
UTI
Yes 79 143
No 95 205 1.2 0.351
PROM
Yes 123 153 3.1 0.001
No 51 195
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parity (»p<<0.027). The study found that primiparous
mother was 2.9 times more likely to having neonates with
sepsis as compared to multiparous mother. Regarding the
route of delivery the CS highly associated with neonatal
sepsis (p <0.001) and neonates delivered through CS were
2.5 times more risk to having sepsis compared to those
vaginally delivered neonates. Premature rupture of mem-
brane (PROM) has been associated with a higher risk of
newborn sepsis (p <0.001) (Table 1).

Regarding neonatal factors, our study showed that,
males were at 1.7 times more risk to show neonatal sepsis
compared to females. Also low birth weight neonate was
3.5 times more likely to neonatal sepsis (p<<0.001).
Prematurity (<37 weeks of pregnancy) associated with 3.4
time more risk of neonatal sepsis compared to maturely
neonate. Also APGAR scores (<7) showed significant
link with the risk of newborn sepsis (p <0.001). Neonatal
age associated with the risk of developing neonatal sepsis
(p=0.03) (Table 2).

Table 2. Neonatal risk factors associated with neonatal
sepsis.

Risk factors of Sepsis No sepsis
sepsis (no. 174) (no.348) OR p Value
Sex
Male 114 153 1.7 0.004
Female 87 195
Birth weight
<2.5kg 119 134 35 0.001
2.5-4.0kg 55 214
<4.0kg
Gestational age
<37 109 116 34 0.001
3742 65 232
>42
APGAR scores
<7 83 106 2.1 0.001
>7 92 242
Neonatal age
<3days 63 93 1.6 0.032
>3 days 1 255

Table 3. Multivariate logistic regression analysis of risk factors
for neonatal sepsis.

p-Value Adj. OR 95% Cl
PROM 0.001 5.2 1.8-6.2
Gestational age 0.015 4.4 1.4-7.3
Neonatal age 0.023 3.6 1.2-5.7
Birth weight 0.033 27 1.8-6.9
Mode of delivery 0.042 22 1.5-7.8

Adj. OR: adjusted odds ratio; Cl: confidence interval.

No significant association was revealed between uri-
nary tract infection, vaginal bleeding during pregnancy,
and Hypertensive disorder and the risk of neonatal sepsis
(Table 1).

However, bivariate logistic model revealed that the
most influential predictors of neonatal sepsis were prema-
ture rupture of membranes (OR=5.2, CI=(1.8-6.2)),
Gestational age (OR=4.4, CI=(1.4-7.3)), Neonatal age
(OR=3.6, CI=(1.2-5.7)), birth weight (OR=2.7,
CI=(1.8-6.9)), and mode of delivery (OR=2.2, CI=(1.5-
7.8)) (Table 3).

Discussion

The risk of neonatal sepsis was statistically related to
Cesarean section delivery, which is in line with Utomo’s
study'* who reported cesarean section delivery related to the
develop of neonatal sepsis. Although newborns delivered
via CS are not exposed to vaginal or fecal bacteria, they
often have a longer hospital stay and a later start to breast-
feeding. The current study finding showed that premature
rupture of membrane (PROM) was significantly associated
with the risk of neonatal sepsis which in agreement with
other study in Bangladesh and Nepal.!*'7 That is may
explained by increased the risk of the chance of ascending
infection from the birth canal into the amniotic fluid.

The present study is in line with Adatara et al.'> and
Siakwa et al.,!° they found parity (primiparous) signifi-
cantly linked with the occurrence of neonatal sepsis, as
parity increases neonatal sepsis decreases. It may be
explained by prolonged delivery duration among primipa-
rous compared to multiparous, which increases exposure
to infection.

Maternal age above 35years was a predisposing risk
factor for neonatal sepsis, which as reported by Mogollon
et al.'® study. Maternal age (more than 35 years) is linked
to a higher risk of poor baby outcomes. It may explained
by, maternal age greater than 35years is linked to the
occurrence of significant medical health problems related
to pregnancy, such as gestational hypertension, diabetes,
cardiac disease, congenital abnormalities and genetic
problems, multiple pregnancies, premature birth.

Our study revealed that neonates gender significantly
associated with neonatal sepsis, which in agreement with
Adatara et al.'’ results which reported that, males neonates
were at more risk compared to females. But our results
inconsistent with a hospital based cross-sectional study in
Nepal.'

APGAR scores was associated with the risk of neonatal
sepsis. This is supported by previous studies with the results
of a previous study conducted in Ghana and Ethiopia.'>!

Prematurity predispose to high risk of neonatal sepsis
which is in agreement Yismaw et al.!” and Manandhar
et al.?° results that is may due to underdeveloped innate
immune responses as well as a lack of maternally pro-
duced, passively acquired antibodies.
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Our study illustrated that neonates age associated with
a risk of sepsis which in consistency with Yadav et al.!”
result but in contrast to Rafi et al. study.'®

Our study found no significant relation between mater-
nal education level and the risk of neonatal sepsis. This
result agrees with Adatara et al.'> and Siakwa et al.,'’ but
differs from previous study by Shah et al.,>! who found
that maternal education was statistically associated to the
risk of newborn sepsis in a case control study in Nepal. In
comparison to their non-educated mother, maternal educa-
tion is intended to boost mothers’ awareness of healthy
infant care and improve hygiene habits in order to prevent
sepsis.

Conclusion

Both maternal and neonatal variables were found to have a
significant association with the risk of neonatal sepsis;
thus, empowering mothers to pursue antenatal care may
allow the detection of risk factors for undesirable delivery
consequences such as neonatal sepsis, as well as appropri-
ate management to mitigate those risks.
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