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Abstract:

Background: Neonatal sepsis is a major cause of neonatal morbidity and mortality, with outcomes influenced by
maternal, perinatal, and neonatal risk factors. Early identification of high-risk neonates is essential for timely
management.

Aim: To retrospectively evaluate risk factors, clinical and laboratory characteristics, and clinical outcomes among
neonates with sepsis.

Methodology: A retrospective cohort study was conducted in the Department of Pediatrics, St. Stephen’s
Hospital, Delhi, India, involving 80 neonates with suspected or confirmed sepsis. Demographic, maternal,
neonatal, clinical, laboratory, and outcome data were extracted from medical records and analyzed using SPSS
version 27.0. Associations were assessed using appropriate statistical tests, with p<0.05 considered significant.
Results: Males constituted 56.3% of participants, while 38.8% were preterm and 42.5% had low birth weight.
Lethargy (65.0%), poor feeding (58.8%), and respiratory distress (47.5%) were common manifestations. Elevated
CRP occurred in 61.3% and blood culture positivity in 26.3%. Prematurity (p=0.028), low birth weight (p=0.041),
elevated CRP (p=0.019), and positive blood culture (p=0.036) were significantly associated with adverse
outcomes. Recovery occurred in 81.3%, complications in 33.8%, and mortality in 11.3%.

Conclusion: Prematurity, low birth weight, elevated CRP, and positive blood culture were significantly associated
with adverse outcomes, emphasizing early recognition and close monitoring of high-risk neonates.
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Introduction

Neonatal sepsis is an infection with a disproportion-
ate inflammatory response in early infancy which
can be life threatening if left untreated [1]. It is still
a major cause of morbidity and mortality in the new-
born period, especially in low- and middle-income
countries. Neonatal sepsis is usually divided into
early onset sepsis (EOS), occurring in the first 72
hours after birth, usually linked to maternal and per-
inatal exposure to infection, and late onset sepsis
(LOS) occurring after 72 hours of birth, which are
typically associated with environmental, hospital ac-
quired or community-acquired infections. Early
recognition is challenging due to the nonspecific
clinical signs and symptoms of neonatal sepsis,
which include poor feeding, lethargy, respiratory
difficulty, temperature instability, jaundice, apnea
and cardiovascular instability.

The burden of neonatal sepsis is significantly differ-
ent across different regions of the world, depending
on country's healthcare system, maternal health ser-
vices, infection control measures, and neonatal

Agrawal et al.

intensive care availability [2]. Newborns are at in-
creased risk of developing a very bad infection due
to their underdeveloped innate and adaptive immune
system. Immature host defenses, invasive proce-
dures, prolonged hospitalization and respiratory or
nutritional support increase the risk of infection,
which is further exacerbated by prematurity and low
birth weight. The incidence of neonatal infection-re-
lated deaths has declined significantly in many set-
tings due to developments in antenatal care, safe de-
livery practices, neonatal resuscitation and intensive
care units; however, in developing countries, infec-
tion still plays a significant role in neonatal mortal-
ity.

Several maternal and perinatal factors influence the
risk for neonatal sepsis in developing countries. Ne-
onatal infections are more likely if the mother has
fever during labour, if the membrane ruptures for
longer than usual, if the mother has an infection in
her urinary tract or genital tract, or if the mother
feels she did not receive enough care during
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pregnancy, if she received many vaginal inspections
or if labour is longer than usual. Furthermore, path-
ogens can be transmitted to newborns during deliv-
ery when hygienic procedure is not observed or if it
is, it is not properly done. Additionally, neonatal risk
factors like low birth weight, invasive procedures,
central venous access, and birth asphyxia are linked
to greater risk of sepsis [3], and mechanical ventila-
tion is also a risk factor. These factors should be
identified as several are potentially modifiable with
appropriate maternal and neonatal care.

Neonatal sepsis is a difficult clinical diagnosis to
make due to its overlap with other neonatal condi-
tions. The clinical signs of infection may be subtle
and a clinically deteriorating neonate may not have
the classical signs of infection. Laboratory investi-
gations (complete blood count, C-reactive protein,
procalcitonin, and other inflammatory markers) may
help with the diagnosis and should be used in con-
junction with the clinical evaluation. Although
blood culture is still a valuable tool for microbiolog-
ical confirmation, low bacterial load, previous anti-
biotic use, inadequate blood samples and technical
issues may all influence the yield of blood culture
[5]. Therefore, practitioners are often faced with the
challenge of starting empirical antimicrobial therapy
based on clinical signs and risk factors, before the
microbiological confirmation is available.

The growing antimicrobial resistance has further
complicated management of neonatal sepsis. The or-
ganisms causing neonatal infections and their anti-
microbial susceptibility varies from hospital to hos-
pital and from region to region [6]. The most com-
monly reported bacterial pathogens are Escherichia
coli, Klebsiella spp, Staphylococcus aureus, coagu-
lase-negative staphylococci and other Gram-nega-
tive organisms, with variations depending on the
type of sepsis and healthcare environment [7]. Ex-
posure to inappropriate or extended courses of anti-
biotics can help with the emergence of antimicrobial
resistance and delayed or insufficient treatment can
lead to septic shock, organ dysfunction and death. It
is therefore crucial to have local knowledge of risk
factors and clinical patterns to help tailor appropriate
empirical treatment and infection-control strategies.

There are important short- and long-term clinical ef-
fects of neonatal sepsis. Severe infection can lead to
septic shock, disseminated intravascular coagula-
tion, respiratory failure, metabolic abnormalities,
multi-organ dysfunction and death [8]. Survivors,
especially those who are pre-term and very-low-
birth weight, can have long hospital stays and prob-
lems due to infection and intensive care. Neurologi-
cal complications, such as neurological impairment,
and developmental delay have also been linked to
severe infection in newborns. In addition, longer
hospital stays result in higher healthcare costs and
further healthcare associated infections and compli-
cations to neonates.
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Although neonatal sepsis survival has improved,
there are significant gaps in knowledge regarding
risk and outcomes of neonatal sepsis at the institu-
tional and regional level. Data from routinely col-
lected maternal, neonatal, clinical, laboratory, treat-
ment and outcome data, when evaluated post facto,
can be helpful in understanding the features of af-
fected newborns and the factors associated with poor
outcomes. This information could be used to help
identify high risk neonates, enhance early recogni-
tion, reinforce infection control measures, inform
empirical antimicrobial therapy choices, and opti-
mize care of the neonates.

This is why the present study, “Retrospective Eval-
uation of Risk Factors and Clinical Outcomes
Among Neonates with Sepsis” is conducted to as-
sess the burden and clinical characteristics of neona-
tal sepsis in the study population. Maternal, neona-
tal, and environmental risk factors for sepsis will be
studied, clinical and laboratory characteristics of af-
fected neonates will be described, and short-term
clinical results (complications and mortality) will be
studied. The results can help to better identify neo-
nates with a higher risk, and inform the creation of
timely and effective strategies to decrease sepsis as-
sociated morbidity and mortality.”

Methodology

Study Design: This study was conducted as a retro-
spective cohort study to evaluate the risk factors and
clinical outcomes among neonates with sepsis. The
study utilized previously recorded clinical and la-
boratory information available in hospital medical
records. The retrospective design enabled the assess-
ment of maternal, neonatal, clinical, and laboratory
factors associated with neonatal sepsis and its sub-
sequent outcomes. Relevant records of eligible neo-
nates admitted during the defined study period were
reviewed systematically, and the collected infor-
mation was analyzed to identify factors associated
with disease severity, complications, duration of
hospitalization, recovery, and mortality.

Study Area: The study was conducted in the De-
partment of Pediatrics, St. Stephen’s Hospital,
Delhi, India. The department provided specialized
neonatal and pediatric care and maintained clinical,
laboratory, and microbiological records required for
retrospective evaluation. Data were obtained from
the available medical records of neonates who had
been admitted and managed for suspected or con-
firmed neonatal sepsis.

Study Duration: The study was conducted over a
period of one year.

Study Participants
Inclusion Criteria

e Neonates aged <28 days at the time of admis-
sion.
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e Neonates with suspected or confirmed neonatal
sepsis based on documented clinical and/or la-
boratory findings.

e Neonates who had been admitted and managed
in the Department of Pediatrics during the study
period.

e Neonates with sufficiently complete medical
records containing relevant demographic, ma-
ternal, clinical, laboratory, and outcome data.

Exclusion Criteria

e Neonates with major congenital anomalies that
could have significantly influenced clinical
presentation or outcomes.

e Neonates with incomplete or missing medical
records that prevented reliable data extraction.

e Neonates transferred from other hospitals with
inadequate or incomplete clinical documenta-
tion.

e Neonates whose records lacked essential infor-
mation required for assessment of sepsis-related
risk factors or outcomes.

Sample Size: A total of 80 neonates were included
in the study. The sample consisted of eligible neo-
nates identified through a retrospective review of
hospital records according to the predefined inclu-
sion and exclusion criteria.

Procedure: The study was conducted by retrospec-
tively reviewing the medical records, admission
notes, laboratory reports, treatment charts, discharge
summaries, and other relevant clinical documents of
the selected neonates. Demographic characteristics
including age, sex, gestational age, birth weight, and
mode of delivery were recorded. Maternal and peri-
natal risk factors such as prolonged rupture of mem-
branes (=18 hours), maternal urinary tract infection,
chorioamnionitis, and other documented maternal
illnesses were assessed. Neonatal risk factors includ-
ing prematurity (<37 weeks), low birth weight
(<2500 g), and Apgar scores were recorded. Clinical
manifestations of sepsis, including lethargy, poor
feeding, temperature instability, respiratory distress,
and other documented signs, were evaluated. Labor-
atory parameters including total leukocyte count
(TLC), platelet count, C-reactive protein (CRP), and
blood culture results were reviewed. Information
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regarding treatment and clinical course was also rec-
orded. Clinical outcomes, including duration of hos-
pital stay, time to recovery, complications, and mor-
tality, were documented. The collected data were en-
tered into a structured data collection format and
subsequently analyzed to determine the relationship
between potential risk factors and clinical outcomes
among neonates with sepsis.

Statistical Analysis: The collected data were en-
tered, coded, and analyzed using Statistical Package
for the Social Sciences (SPSS) version 27.0. Contin-
uous variables were expressed as mean + standard
deviation or median with interquartile range, as ap-
propriate, while categorical variables were pre-
sented as frequencies and percentages. Associations
between categorical variables were assessed using
the Chi-square test or Fisher’s exact test, as appro-
priate. For comparison of continuous variables be-
tween groups, the independent samples t-test or
Mann—Whitney U test was applied according to the
distribution of the data. Appropriate regression anal-
ysis was performed, where applicable, to identify
factors associated with adverse clinical outcomes. A
p-value <0.05 was considered statistically signifi-
cant.”

Result

Table 1 presents the demographic and baseline char-
acteristics of the 80 study participants. Males consti-
tuted the majority of the study population, account-
ing for 45 (56.3%) participants, while females com-
prised 35 (43.8%). Regarding gestational age, 49
(61.3%) participants were born at term (>37 weeks),
whereas 31 (38.8%) were preterm (<37 weeks). In
terms of birth weight, 46 (57.5%) neonates had a
birth weight of >2500 g, while 34 (42.5%) had a
birth weight of <2500 g. Regarding the mode of de-
livery, vaginal delivery was slightly more common,
accounting for 43 (53.8%) births, compared with 37
(46.3%) delivered by caesarean section. Assessment
of the Apgar score at 5 minutes showed that the ma-
jority of neonates, 62 (77.5%), had a score of >7,
whereas 18 (22.5%) had a score <7. Overall, the
study population predominantly comprised term ne-
onates with birth weight >2500 g and favourable 5-
minute Apgar scores.

Table 1: Demographic and Baseline Characteristics of the Study Participants (N=80)
Variable Category n %
Sex Male 45 56.3

Female 35 43.8
Gestational age Term (=37 weeks) 49 61.3
Preterm (<37 weeks) 31 38.8
Birth weight <2500 g 34 42.5
>2500 g 46 57.5
Mode of delivery Vaginal delivery 43 53.8
Caesarean section 37 46.3
Apgar score at 5 min <7 18 22.5
=7 62 77.5
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Table 2 presents the maternal and neonatal risk fac-
tors associated with neonatal sepsis among the 80
study participants. Prolonged rupture of membranes
(>18 hours) was reported in 22 (27.5%) neonates,
while 58 (72.5%) had no prolonged rupture of mem-
branes. Maternal urinary tract infection was present
in 14 (17.5%) cases and absent in 66 (82.5%). Cho-
rioamnionitis was identified in 8 (10.0%) partici-
pants, whereas 72 (90.0%) had no documented cho-
rioamnionitis. Prematurity was observed in 31

e-ISSN: 0975-9506, p-ISSN: 2961-6093

(38.8%) neonates, while 49 (61.3%) were not prem-
ature. Low birth weight (<2500 g) was present in 34
(42.5%) neonates compared with 46 (57.5%) with
birth weight >2500 g. An Apgar score <7 at 5
minutes was recorded in 18 (22.5%) neonates,
whereas 62 (77.5%) had an Apgar score >7. Overall,
prematurity and low birth weight were relatively
common characteristics, while chorioamnionitis and
maternal urinary tract infection were less frequently
reported.

Table 2: Maternal and Neonatal Risk Factors Associated with Neonatal Sepsis (N=80)
Risk factor Category n %
Prolonged rupture of membranes Yes (=18 hours) 22 27.5
No (<18 hours) 58 72.5
Maternal urinary tract infection Present 14 17.5
Absent 66 82.5
Chorioamnionitis Present 8 10
Absent 72 90
Prematurity Yes 31 38.8
No 49 61.3
Low birth weight Yes (<2500 g) 34 42.5
No (2500 g) 46 57.5
Apgar score <7 at S min Yes 18 22.5
No 62 77.5

Table 3 presents the clinical and laboratory charac-
teristics of the 80 neonates with sepsis. Lethargy was
the most frequently reported clinical feature, being
present in 52 (65.0%) neonates, followed by poor
feeding in 47 (58.8%). Respiratory distress was ob-
served in 38 (47.5%) neonates, while temperature
instability was present in 29 (36.3%). Among the la-
boratory abnormalities, elevated C-reactive protein
(CRP) was the most common finding, occurring in
49 (61.3%) neonates. Abnormal total leukocyte
count (TLC) was observed in 35 (43.8%) cases,

whereas thrombocytopenia was present in 24
(30.0%). Blood culture was positive in 21 (26.3%)
neonates, while 59 (73.8%) had negative culture re-
sults. Overall, the findings demonstrate that leth-
argy, poor feeding, and respiratory distress were
prominent clinical manifestations, while elevated
CRP and abnormal TLC were frequently observed
laboratory abnormalities. Although only about one-
fourth of neonates had positive blood cultures, the
clinical and laboratory findings supported the pres-
ence of sepsis in the study population.”

Table 3: Clinical and Laboratory Characteristics of Neonates with Sepsis (N=80)
Clinical/Laboratory parameter Category n %
Lethargy Present 52 65

Absent 28 35
Poor feeding Present 47 58.8
Absent 33 413
Temperature instability Present 29 36.3
Absent 51 63.8
Respiratory distress Present 38 47.5
Absent 42 52.5
Thrombocytopenia Present 24 30
Absent 56 70
Abnormal TLC Present 35 43.8
Absent 45 56.3
Elevated CRP Present 49 61.3
Absent 31 38.8
Blood culture Positive 21 26.3
Negative 59 73.8

“Table 4 presents the clinical outcomes among the
80 neonates with sepsis. The majority of neonates,
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65 (81.3%), recovered, whereas 15 (18.8%) did not
recover. Complications were observed in 27
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(33.8%) neonates, while 53 (66.3%) had no docu-
mented complications. Regarding duration of hospi-
talization, 36 (45.0%) neonates required a prolonged
hospital stay of >7 days, whereas 44 (55.0%) were
hospitalized for <7 days. Mortality was recorded in
9 (11.3%) neonates, while 71 (88.8%) survived.
Overall, the findings indicate that most neonates
with sepsis recovered and survived, although a con-
siderable proportion developed complications or
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required prolonged hospitalization. The mortality
rate was 11.3%, highlighting the clinical severity as-
sociated with neonatal sepsis in the study popula-
tion. These findings demonstrate that, despite a gen-
erally favourable recovery proportion, neonatal sep-
sis was associated with substantial morbidity, in-
cluding complications and extended hospital stay in
a notable number of cases.

Table 4: Clinical Qutcomes Among Neonates with Sepsis (N=80)
Clinical outcome Category n %
Recovery Recovered 65 81.3
Not recovered 15 18.8
Complications Present 27 33.8
Absent 53 66.3
Prolonged hospital stay >7 days 36 45
<7 days 44 55
Mortality Yes 9 11.3
No 71 88.8

Table 5 presents the association of selected risk fac-
tors with adverse clinical outcomes among the 80
neonates with sepsis. Adverse outcomes were ob-
served more frequently among premature neonates,
occurring in 15 (48.4%) compared with 12 (24.5%)
among non-premature neonates, with a statistically
significant association (p=0.028). Similarly, low
birth weight was associated with a higher frequency
of adverse outcomes, observed in 15 (44.1%) neo-
nates compared with 12 (26.1%) neonates without
low birth weight (p=0.041). Prolonged rupture of

membranes was associated with adverse outcomes
in 10 (45.5%) cases compared with 17 (29.3%)
among those without prolonged rupture, although
the difference was not statistically significant
(p=0.087). Elevated CRP was significantly associ-
ated with adverse outcomes, occurring in 21 (42.9%)
neonates compared with 6 (19.4%) without elevated
CRP (p=0.019). Positive blood culture was also sig-
nificantly associated with adverse outcomes, re-
ported in 10 (47.6%) compared with 17 (28.8%)
among culture-negative neonates (p=0.036).

Table 5: Association of Selected Risk Factors with Adverse Clinical Outcome (N=80)
Risk factor Adverse outcome Pre- | Adverse outcome Ab- | Total p-value
sent n (%) sent n (%)
Prematurity
Yes (n=31) 15 (48.4) 16 (51.6) 31 0.028
No (n=49) 12 (24.5) 37 (75.5) 49
Low birth weight
Yes (n=34) 15 (44.1) 19 (55.9) 34 0.041
No (n=46) 12 (26.1) 34 (73.9) 46
Prolonged rupture of membranes
Yes (n=22) 10 (45.5) 12 (54.5) 22 0.087
No (n=58) 17 (29.3) 41 (70.7) 58
Elevated CRP
Yes (n=49) 21 (42.9) 28 (57.1) 49 0.019
No (n=31) 6(19.4) 25 (80.6) 31
Positive blood culture
Yes (n=21) 10 (47.6) 11(52.4) 21 0.036
No (n=59) 17 (28.8) 42 (71.2) 59
Discussion specific clinical characteristics, inflammatory and

This is a retrospective study to assess the demo-
graphic parameters, maternal and neonatal risk fac-
tors, clinical and laboratory characteristics and out-
come of 80 neonates with sepsis. The results show
that there were maternal infection risk factors, non-
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haematological abnormalities, in addition to neona-
tal vulnerability, that all contributed to the presence
of neonatal sepsis. Despite the majority of neonates
being recovered, complications did occur, length of
hospital stay was long, and deaths were recorded,
suggesting that neonatal sepsis still causes a
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significant mortality and morbidity. All these obser-
vations are in line with previous studies conducted
in low and middle-income countries including India,
in which prematurity, low birth weight, maternal in-
fections, prolonged rupture of membranes, and ab-
normal inflammatory markers have been found to be
important factors associated with neonatal sepsis
and its outcomes [9,10].”

“The male to female ratio among the study popula-
tion was 56.3:43.8 with a slight male predominance
in the present study. Male predominance has also
been observed in a number of studies of neonatal
sepsis, with differences in the degree of excess var-
ying between populations. Rafi et al., 2020 [11] re-
ported a more or less equal sex ratio of neonates, and
also found that male sex was a factor that was asso-
ciated with late onset neonatal sepsis. Also, there
have been many reports of higher male sex ratio in
septic neonates in neonatal intensive care units. The
gender difference shown in the present study, thus,
is similar to what has been reported in literature,
though the small difference between the genders in-
dicates that neonatal sepsis impacted both male and
female neonates significantly (Nyma et al., 2020)
[12]. It is important to note that sex alone should not
be used as a significant risk factor for present find-
ings as the primary adverse-outcome associations
were with prematurity, low birth weight, CRP eleva-
tion and blood-culture positivity.

This is especially significant for the finding on ges-
tational age and birth weight in the present study.
There were 80 neonates, with 38.8% being preterm
and 61.3% term. Similarly, 42.5% had a birth weight
below 2500 g and 57.5% had a birth weight of >2500
g. The proportion of neonates born at an early gesta-
tional age (preterm) or with LBW is relatively high
and this has been associated with increased suscep-
tibility to infections. In another study, Rafi et al
(2020) reported that 46% of neonates with sepsis
were premature, which was independently associ-
ated with neonatal sepsis, compared to 18.7% of
controls. Similarly, a study by Nyma et al. in 2020
found that neonates weighing <2500 g were at
higher risk of developing sepsis (OR: 3.82 (95% CI:
1.59-9.19)). The findings of the present study are
consistent with studies that found adverse outcomes
to be common, as well as the fact that low birth
weight and premature birth are common. The rates
of adverse outcomes were 48.4% for premature ne-
onates and 24.5% for non-premature neonates, and
44.1% for neonates with a birth weight < 2500 g
compared with 26.1% for neonates > 2500 g. This is
also consistent with the systematic review and meta-
analysis undertaken by Bech et al., 2022, who also
found that neonatal vulnerability and prematurity
were also an important factor that was associated
with neonatal sepsis in sub—Saharan African popu-
lations. This uniformity within geographic areas im-
plies that immaturity of immune function, sub-
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optimal physiological reserve and increased require-
ment for invasive interventions may predispose
premature and low-birth weight neonates to in-
creased vulnerability.

Maternal and perinatal factors too were associated to
the risk profile seen in the current study. 27.5% of
neonates had prolonged rupture of membranes,
17.5% had UTI and 10.0% had chorioamnionitis
recorded. The results are comparable to previous
studies showing a correlation between maternal in-
fections, prolonged ruptured membranes and neona-
tal infections. Rafi et al. (2020) found that 27.5% of
the neonatal sepsis cases had PROM, while only
15.5% of the controls had PROM; they also deter-
mined that maternal urinary tract infection was an
important risk factor. In a similar study carried out
in a hospital setting, Adatara et al. (2019) [13] also
reported PROM as a significant risk factor for neo-
natal sepsis. The high level of similarity between the
present study and the study of Rafi et al. (2020)
(27.5% of PROM in both studies) supports this find-
ing. In the present study, PROM was correlated with
adverse outcomes in 45.5% of those exposed to
PROM and 29.3% of those not exposed to PROM,
although this difference was not statistically signifi-
cant. This contrast may be due to the relatively small
number of women in the present study, length of
rupture of membranes, provision of antibiotics dur-
ing labour and differences in neonatal management
between the study sites.

The clinical picture of neonatal sepsis, seen in the
present study, further emphasizes the unspecificity
of neonatal sepsis. Lethargy was the most common
symptom, seen in 65.0% of neonates, with poor
feeding seen in 58.8%, respiratory distress in 47.5%
and temperature instability in 36.3%. The results of
the current study were similar to that of the previous
studies on neonatal sepsis, which revealed that feed-
ing difficulty, altered activity, respiratory abnormal-
ities and temperature instability are commonly ob-
served clinical patterns. Similarly, Rafi et al., (2020)
highlighted that neonatal sepsis can present with rel-
atively non-specific clinical features, which can
pose difficulties in early clinical recognition. In their
study on urinary tract infection in neonatal sepsis,
Kamel et al. 2022 [14] showed that feeding abnor-
malities were clinically significant among neonates
with UTL. The predominant lethargy and poor feed-
ing seen in the present study, therefore, is clinically
relevant in that they may precede more overt signs
of systemic infection. Early detection of such signs
is very crucial because clinical decompensation may
be rapid in premature and low-birth-weight neo-
nates.

Systemic inflammatory and hematological involve-
ment was further confirmed by laboratory results in
the present study. High levels of CRP were noted in
61.3% of the neonates, abnormal TLC in 43.8% and
thrombocytopenia in 30.0%. The high levels of CRP
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is seen consistently, and this is why it is commonly
used as an inflammatory marker when evaluating
patients for possible neonatal sepsis. The present re-
sults, however, also showed that none of the labora-
tory measurements were abnormal in 100% of the
neonates. Only 26.3% of blood culture were positive
while 73.8% were culture negative. This is a com-
paratively low culture positivity which is akin to the
known challenges of obtaining microbiological con-
firmation in neonatal sepsis. There are considerable
differences in reported estimates of neonatal sepsis,
due to the variety of definitions and methods used to
arrive at these estimates, as noted by Fleischmann et
al. 2021 [15]. The cause of culture-negative sepsis
can be due to previous antibiotic exposure, insuffi-
cient blood-volume collection, low levels of bacteria
in the bloodstream or limitations of traditional mi-
crobiological methods. Therefore, if clinically sus-
pected sepsis is accompanied by laboratory findings,
a negative blood culture should not rule out the di-
agnosis.

Of particular interest in the current study was the
correlation between laboratory abnormalities and
outcomes. Neonates with elevated CRP had more
adverse outcomes (42.9%) than those with CRP
non-elevated (19.4%) and this association was sta-
tistically significant. This discovery implies that an
increased inflammatory response could be corre-
lated with severity of disease and an adverse clinical
course. Likewise, a positive blood culture was also
significantly related to adverse outcome: culture
positive neonates had 47.6% compared with 28.8%
of culture negative neonates. This increased associ-
ation of culture positive neonates may be explained
by the presence of microbiologically confirmed in-
fection and therefore possibly more infectious bur-
den in the systemic circulation. The results confirm
the importance of using a combination of clinical
findings, laboratory and microbiological findings,
and not just one of these parameters.

The overall outcome profile revealed that 81.3% of
neonates recovered while 18.8% of neonates failed
to recover. Even though the recovery rate is rela-
tively high, 33.8% had complications and 45.0%
were hospitalized for over a week. Eleven percent
(11.3%) of cases died. The results in this study indi-
cate that despite successful treatment for neonatal
sepsis, there can be significant morbidity and ongo-
ing health care utilization. We conducted a global
systematic review and meta-analysis to estimate the
mortality due to neonatal sepsis, which found an ap-
proximate mortality of 17.6%, with significant het-
erogeneity among studies and healthcare settings
(Fleischmann et al., 2021). The mortality rate for the
present study is within the range reported in previ-
ous studies but caution must be exercised when com-
paring as there are differences in severity of disease,
referral patterns, case definition and availability of
neonatal intensive care.
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There is overall support for the multifactorial nature
of neonatal sepsis and outcome from the present
study. Important features of the clinical profile were
the presence of maternal infectious risk factors, ele-
vated inflammatory markers, microbiological con-
firmation and prematurity/low birth weight. A total
of five factors were assessed; the factors that showed
significant association with poor outcomes were:
positive blood culture, elevated CRP, low birth
weight, and prematurity. These findings align with
other studies from developing countries like India
and other regions, which have previously shown that
neonatal immaturity and maternal and perinatal risk
factors are significant risk factors for neonatal sepsis
(Manandhar et al., 2021; Bech et al., 2022) [16]. The
results highlight the need for early identification of
neonates at risk, regular clinical surveillance, lab
evaluation in a timely fashion, and early treatment
of suspected infection. The associations observed
should also be interpreted taking into account the
retrospective design and the relatively small number
of neonates (80) included in the study. However, the
findings of the study are clinically relevant to the
risk factors and outcome of neonatal sepsis in the an-
alyzed population of patients in the studied hospital.

Conclusion

The present retrospective study demonstrated that
neonatal sepsis remains associated with substantial
morbidity and mortality despite a favourable overall
recovery rate. Among the 80 neonates evaluated,
prematurity and low birth weight were common and
were significantly associated with adverse clinical
outcomes. Lethargy, poor feeding, and respiratory
distress were the predominant clinical manifesta-
tions, while elevated CRP and abnormal TLC were
frequent laboratory abnormalities. Although blood
culture positivity was observed in only 26.3% of ne-
onates, culture positivity was significantly associ-
ated with adverse outcomes. Overall, 81.3% of neo-
nates recovered, while 33.8% developed complica-
tions, 45.0% required hospitalization beyond seven
days, and mortality occurred in 11.3%. These find-
ings emphasize the importance of early identifica-
tion of high-risk neonates, prompt clinical assess-
ment, appropriate laboratory evaluation, timely
treatment, and vigilant monitoring to reduce sepsis-
related complications and mortality.
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