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Abstract:  
Background: Neonatal sepsis is a major cause of morbidity and mortality, particularly in developing countries, 
due ‘to immature immunity and delayed diagnosis. 
Aim: To evaluate the clinical profile, risk factors, and outcomes of neonatal sepsis in a tertiary care center. 
Methodology: This hospital-based retrospective observational study was conducted in the Department of 
Paediatrics, Sri Krishna Medical College and Hospital, Bihar, over one year. A total of 80 neonates (0–28 days) 
diagnosed with sepsis were included. Data were collected from medical records and analyzed using SPSS version 
27.0. 
Results: Most neonates were admitted within the first week (57.5%), with male predominance (60%) and a high 
proportion of low birth weight (55%). Common maternal risk factors included preterm birth (37.5%) and maternal 
fever (27.5%). Clinical features were predominantly nonspecific, with poor feeding (62.5%) and lethargy (52.5%) 
being most frequent. CRP positivity (70%) and leukocyte abnormalities (56.3%) were more common than culture 
positivity (40%). Overall mortality was 22.5%, significantly higher in low-birth-weight neonates (31.8%). 
Conclusion: Neonatal sepsis remains a critical health issue with high mortality, especially among low-birth-
weight infants, highlighting the need for early’ diagnosis and effective management. 
Keywords: Neonatal sepsis, low birth weight, clinical profile, mortality, CRP, tertiary care. 
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Introduction 

Neonatal sepsis continues ‘to be a significant con-
tributing factor for morbidity and mortality across 
the world today, posing a significant challenge in ne-
onatal care [1]. Sepsis is defined as life-threatening 
organ dysfunction due to a dysregulated host re-
sponse to infection. This highlights the complex in-
teraction between invading pathogens and an imma-
ture neonatal immune response that leads to rapid 
clinical deterioration if not recognized and treated 
early. Neonates are the most vulnerable population 
of any age group with underdeveloped immune de-
fenses, poor protective ability to localize infection 
and limited physiological reserves. Consequently, 
neonatal sepsis has become a significant public 
health issue and one of the major causes of mortality 
among newborn babies. 

Sepsis is one of the top three causes of neonatal 
death globally, with neonates contributing signifi-
cantly to total under-five mortality. Infection-related 
mortality remains unacceptably high despite im-
provements to neonatal intensive care, and is 

particularly severe in low- and middle-resource set-
tings. Out of the estimated three lakh global neonatal 
sepsis cases annually, India has the most clinical 
sepsis estimates. The high burden can be associated 
with various factors such as poor access to quality 
antenatal care, low institutional delivery rates, con-
gestion in health care settings and poor infection pre-
vention practices. In addition to these mechanisms, 
other factors such as socio-economic determinants, 
maternal health status, and environmental factors 
significantly contribute to the incidence and out-
comes of’ neonatal infections in ‘resource-limited 
settings [2]. 

The case fatality rate of neonatal sepsis in India 
alone still remains unacceptably high (25% to 65%) 
[3]. This great discrepancy is attributable to variance 
in health care infrastructure, early diagnosis, timely 
management, and availability of advanced neonatal 
care facilities regionally. Furthermore, the clinical 
course of typhoid fever is also complicated by fac-
tors such as delayed recognition of symptoms, 
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inappropriate or empirical usage of antibiotics and 
the emergence of antibiotic-resistant multidrug or-
ganisms. Neonatal sepsis is a clinical syndrome de-
fined by signs and symptoms of infection1 in the 
first 28 days of life. The clinical presentation is fre-
quently nonspecific (poor feeding, lethargy, temper-
ature instability, respiratory distress and hemody-
namic instability), which makes early diagnosis par-
ticularly difficult. 

Neonatal sepsis is divided according to the timing of 
onset into early onset sepsis (EOS) and late onset 
sepsis (LOS). Early onset sepsis occurs during the 
first 72 hours of life and is typically caused by ver-
tical transmission (environmental pathogens) from 
mother, either transplacental or passage through the 
birth canal. Common risk factors for EOS include 
prolonged rupture of membranes, maternal fever, 
chorioamnionitis, and prematurity. Late onset sepsis 
on the other hand occurs 72 hours after birth and is 
mostly acquired from the postnatal environment, be 
it in a hospital setting or community. LOS is often 
linked to invasive procedures, extended duration of 
hospitalization, indwelling devices and contact with 
tainted equipment or staff’. Clinically, this distinc-
tion between EOS and LOS is important because it 
informs empirical antibiotic ‘therapy and preventive 
strategies along with infection control measures [4]. 

Tremendous work has been conducted on defining 
the epidemiology, risks, and microbes associated 
with neonatal sepsis over the years [5]. A large num-
ber of causative organisms have been identified 
Gram-positive bacteria, Gram-negative bacteria, 
and fungi with different geographical and health sys-
tem endemic pathogens. In developing countries, 
gram-negative organisms include Klebsiella, Esche-
richia coli and Pseudomonas species; whereas in de-
veloped countries gram positive include Staphylo-
coccus aureus and coagulase negative staphylococci 
are often reported. The increasing rate of antimicro-
bial resistance in these pathogens has now emerged 
as a significant global health burden through in-
creased morbidity and mortality due to antimicrobial 
resistant organisms and decreasing treatment op-
tions for invasive bacterial infections. 

Data from studies on risk factors and patterns of an-
tibiotic resistance have played a key role in formu-
lating management guidelines for neonates with sep-
sis [6]. These recommendations focus on early diag-
nosis, rapid commencement of appropriate antibi-
otic therapy, supportive treatment and stringent in-
fection control practices. Nevertheless, the effec-
tiveness of these strategies is highly dependent on 
ongoing monitoring of pathogen profiles and their 
resistance patterns, which are not stable over time 
but may change due to evolving microbial ecology 
and antibiotic usage practices. Antibiotic resistance 
data are thus essential for guiding empirical therapy 
to maximise clinical outcomes. Need for constant 
upgradation of’ institutional antibiotic policies to 

combat this growing threat of antimicrobial ‘re-
sistance leading to improve survival rates amongst 
these affected neonates. 

Apart from microbial factors, various maternal and 
neonatal risk factors are also found to affect the in-
cidence and progression of neonatal sepsis. Maternal 
factors, like poor antenatal care, infections in preg-
nancy and complications while giving birth, are sig-
nificant contributors to early onset infections [7]. 
Prematurity, low birth weight, asphyxia at birth, and 
need for resuscitation are also neonatal factors that 
increase susceptibility to infections. Hospital factors 
such as overcrowding, inadequate staffing, poor hy-
giene practices and non-compliance with infection 
control measures are also determinants of infection 
transmission, particularly in tertiary care centers 
wherein critically ill neonates receive management. 

Due to the high burden and significant implications 
of neonatal sepsis within local healthcare settings, 
an in-depth summary of its clinical profile and out-
comes is critical. Retrospective studies conducted in 
hospital settings give us idea about the pattern of dis-
ease, its epidemiology and microbial etiology as 
well as treatment outcomes. Their importance also 
lies in highlighting existing gaps in clinical practice 
and assessing the efficacy of current management 
protocols to develop evidence-based approaches to 
improve neonatal management. Moreover, they help 
nation to international guidelines that fit better with 
local populations. 

In this context, the present study titled A Hospital-
Based Retrospective Study on Clinical Profile and 
Outcomes of Neonatal Sepsis in a Tertiary Care 
Center aims to analyze the clinical characteristics, 
risk factors, and outcomes of neonates diagnosed 
with sepsis. By examining retrospective data from a 
tertiary care center, the study seeks to provide a 
comprehensive understanding of the disease burden 
and its determinants. The findings of’ this study are 
expected to aid clinicians in early recognition and 
management of neonatal sepsis, optimize antibiotic 
usage, and ultimately ‘reduce neonatal morbidity 
and mortality. 

Methodology 

Study Design: This study was designed as a hospi-
tal-based retrospective observational study aimed at 
evaluating the clinical profile and outcomes of neo-
natal sepsis. 

Study Area: The study was conducted in the De-
partment of Paediatrics, Sri Krishna Medical Col-
lege and Hospital, Muzaffarpur, Bihar, India. 

Study Duration: The duration of the study was one 
year from January 2024 to December 2024. 

Study Participants: The study participants in-
cluded neonates admitted to the neonatal unit with a 
diagnosis of neonatal sepsis during the study period. 
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Inclusion Criteria 

• Neonates (0–28 days of life) admitted with a 
clinical diagnosis of’ neonatal sepsis.  

• Both inborn (delivered in ‘the hospital) and 
outborn (referred from other health facilities) 
neonates.  

• Neonates with complete and accessible medical 
records in the Medical Records Department 
(MRD).  

Exclusion Criteria 

• Neonates who were transferred to other hospi-
tals before completion of treatment.  

• Neonates who left against medical advice 
(LAMA).  

• Cases with incomplete or missing medical rec-
ords.  

Sample Size: A total of 80 neonates diagnosed with 
neonatal sepsis were included in the study. 

Procedure: This retrospective study involved the 
review of medical records of neonates admitted with 
neonatal sepsis in the Department of Paediatrics 
over a period of one year. Data were obtained from 
the Medical Records Department (MRD) using a 
structured and pre-validated data collection form. 
The form was designed to capture comprehensive 
information including hospital details (date of ad-
mission and discharge), neonatal characteristics (age 
at admission, gender, birth weight), maternal and 
pregnancy-related factors (gestational age, history 
of maternal fever, premature rupture of membranes, 
foul-smelling liquor), and delivery details (mode of 
delivery). 

In addition, clinical features at presentation, labora-
tory investigations (such as complete blood count, 
C-reactive protein, blood culture and sensitivity), 
treatment details (antibiotic therapy and supportive 
management), and final outcomes (recovery, dis-
charge, or mortality) were recorded. Information re-
garding institutional practices such as hand hygiene 
protocols, antibiotic usage policies, and procedures 
for sample collection for blood culture and 

sensitivity was also reviewed to understand the 
standard care practices. 

All collected data were checked for completeness 
and accuracy before entry into Microsoft Excel for 
organization and coding. Confidentiality of’ patient 
information was strictly maintained throughout the 
study. The ‘retrospective nature of the study ensured 
that no direct patient interaction occurred, and all 
data were anonymized prior to analysis. 

Statistical Analysis: The collected data were en-
tered into Microsoft Excel and subsequently ana-
lyzed using Statistical Package for the Social Sci-
ences (SPSS) software version 27.0 (IBM Corp., 
Chicago, USA). Descriptive statistics were used to 
summarize the data, where categorical variables 
were expressed as frequencies and percentages, and 
continuous variables were represented as mean ± 
standard deviation. Inferential statistical tests such 
as Chi-square test or Fisher’s exact test were applied 
to assess the association between independent vari-
ables and outcomes. A p-value of less than 0.05 was 
considered statistically significant. Logistic regres-
sion analysis was further performed to identify pre-
dictors of adverse outcomes in neonatal sepsis. 

Result  

Table 1 shows the distribution of neonates according 
to demographic characteristics in the study popula-
tion (n = 80). The majority of’ neonates were admit-
ted within the first week of life (0–7 days), account-
ing for 57.5% (n = 46), while 42.5% (n = 34) were 
admitted between 8–28 days, indicating a higher oc-
currence of early neonatal admissions. In ‘terms of 
gender, males predominated with 60% (n = 48), 
compared to females at 40% (n = 32), suggesting a 
male preponderance in neonatal sepsis cases. Re-
garding birth weight, more than half of the neonates 
(55%, n = 44) had low birth weight (<2.5 kg), 
whereas 45% (n = 36) had a birth weight ≥2.5 kg. 
Overall, the findings highlight that early age at ad-
mission, male gender, and low birth weight were 
more common among the study population.

 
Table 1: Distribution of Neonates According to Demographic Characteristics (n = 80) 

Variables Category Frequency (n) Percentage (%) 
Age at admission 0–7 days 46 57.5 

8–28 days 34 42.5 
Gender Male 48 60 

Female 32 40 
Birth weight <2.5 kg 44 55 

≥2.5 kg 36 45 
Total — 80 100 

Table 2 shows the distribution of maternal and peri-
natal risk factors among the study population (n = 
80). A majority of the neonates were born at term 
(62.5%), while preterm births accounted for 37.5% 

of cases, indicating a substantial proportion of prem-
ature deliveries. Maternal fever was present in 
27.5% of cases, suggesting its notable contribution 
as a risk factor, whereas 72.5% of mothers did not 
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have fever. Similarly, foul-smelling liquor, which is 
an indicator of intrauterine infection, was observed 
in 22.5% of’ cases and was absent in the majority 
(77.5%). Regarding the mode of delivery, most neo-
nates (65%) were delivered vaginally, while 35% 
were delivered via cesarean section. Overall, ‘the 

findings indicate that although most deliveries were 
term and without maternal complications, a consid-
erable proportion of cases had identifiable risk fac-
tors such as preterm birth, maternal fever, and foul-
smelling liquor, which may contribute to adverse ne-
onatal outcomes.

 
Table 2: Maternal and Perinatal Risk Factors (n = 80) 

Variables Category Frequency (n) Percentage (%) 
Gestational age Preterm 30 37.5 

Term 50 62.5 
Maternal fever Present 22 27.5 

Absent 58 72.5 
Foul smelling liquor Present 18 22.5 

Absent 62 77.5 
Mode of delivery Vaginal 52 65 

Cesarean section 28 35 
 
Table 3 shows the distribution of’ clinical features 
among neonates diagnosed with sepsis (n = 80). The 
most common presenting feature was poor feeding, 
observed in 50 cases (62.5%), followed by lethargy 
in 42 cases (52.5%). Respiratory distress was noted 
in 38 neonates (47.5%), indicating a significant pro-
portion with ‘respiratory involvement. Fever was 
present in 30 cases (37.5%), while hypothermia was 

observed in 20 cases (25%), reflecting temperature 
instability as a common manifestation. Convulsions 
were the least frequent clinical feature, reported in 
12 neonates (15%). Overall, nonspecific symptoms 
such as poor feeding and lethargy were more preva-
lent compared to severe neurological manifesta-
tions.

 
Table 3: Clinical Features of Neonatal Sepsis (n = 80) 

Clinical Features Frequency (n) Percentage (%) 
Poor feeding 50 62.5 
Lethargy 42 52.5 
Respiratory distress 38 47.5 
Fever 30 37.5 
Hypothermia 20 25 
Convulsions 12 15 

 
Table 4 presents the laboratory findings among the 
study participants (n = 80). The majority of neonates 
showed positive C-reactive protein (CRP) levels, 
with 56 cases (70%), while 24 cases (30%) were 
CRP negative, indicating a high prevalence of’ in-
flammatory response among the subjects. Blood cul-
ture results revealed that 32 cases (40%) were cul-
ture-positive, whereas a larger proportion, 48 cases 

(60%), were culture-negative, suggesting ‘that not 
all clinically suspected cases had microbiological 
confirmation. Regarding total leukocyte count, 45 
cases (56.3%) exhibited abnormal values, while 35 
cases (43.7%) had normal counts. Overall, these 
findings indicate that CRP positivity and leukocyte 
abnormalities were more common than blood cul-
ture positivity in the studied population.

 
Table 4: Laboratory Findings (n = 80) 

Parameters Category Frequency (n) Percentage (%) 
C-reactive protein (CRP) Positive 56 70 

Negative 24 30 
Blood culture Positive 32 40 

Negative 48 60 
Total leukocyte count Abnormal 45 56.3 

Normal 35 43.7 
Total — 80 100 

 
Table 5 shows the association between birth weight 
and outcome among neonates. It was observed that 
out of 44 neonates with birth weight less than 2.5 kg, 
30 recovered while 14 expired, resulting in a higher 

mortality rate of 31.8%. In contrast, among 36 neo-
nates with birth weight ≥2.5 kg, 32 recovered and 
only 4 expired, with a significantly lower mortality 
rate of’ 11.1%. Overall, out of 80 cases, 62 neonates 



 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Neyazuddin et al.                                                                          International Journal of Pharmaceutical Quality Assurance 

1032 

‘recovered and 18 expired. These findings indicate 
that low birth weight is associated with a higher risk 

of mortality, whereas neonates with normal or 
higher birth weight have better survival outcomes.

 
Table 5: Association Between Birth Weight and Outcome (n = 80) 

Birth Weight Recovered (n) Expired (n) Total (n) Percentage Mortality (%) 
<2.5 kg 30 14 44 31.8 
≥2.5 kg 32 4 36 11.1 
Total 62 18 80 — 

 
Discussion  

The current research shows important findings about 
how neonatal sepsis develops in tertiary medical 
centers while showing results that match existing re-
search studies. The study found that early-onset ne-
onatal sepsis occurred more frequently because most 
of the observed cases emerged during the first week 
after birth. The research findings of Chaurasia et al. 
(2019) [8] show that 62% of neonatal sepsis cases in 
South Asia develop within the first 72 hours after 
birth which demonstrates the high incidence of 
early-onset infections that affect this area. The stud-
ies from around the world show that developing 
countries face high rates of neonatal death and ill-
ness because of early-onset sepsis which remains a 
leading health problem (Liu et al., 2015) [9]. 

The study found that sepsis cases included more 
male neonates and more low birth weight infants. 
The research results support the findings of’ Murthy 
et al. (2019) [10] which showed that male neonates 
have about 1.3 to 1.5 times greater sepsis ‘risk while 
low birth weight increases their risk by almost 2 to 
3 times. The present study found that low-birth-
weight neonates had a mortality rate of 31.8% which 
exceeded the mortality rate of neonates with birth 
weight 2.5 kg or more who had an 11.1% mortality 
rate thus establishing a strong link between low birth 
weight and negative health results. Bangi and Devi 
(2014) [11] found that low birth weight and prema-
turity put neonates at risk for infections because their 
immune systems are not fully developed and their 
body reserves are limited. 

The current study discovered that more than half of 
the sample studied sepsis cases which did notresult 
in any bacterial culturing. This observation shows 
similar results to previous research which found that 
culture positivity rates ranged from 30 percent to 50 
percent (Kartik, 2006) [12]. The high rate of culture-
negative cases may be attributed to prior antibiotic 
administration, inadequate blood sample volume, 
and low levels of bacteremia in neonates. Edwards 
and Baker (2004) [13] also emphasized that tech-
nical limitations in blood culture methods and early 
antibiotic exposure significantly reduce culture 
yield. The phenomenon occurs because outborn ne-
onates who arrive at the hospital after receiving an-
tibiotics. 

The current study demonstrated equal levels of 
gram-positive bacteria and gram-negative bacteria 

which made up its microbiological profile. The find-
ing contradicts the research results of’ Viswanathan 
et al. (2011) [14] which showed ‘that gram-negative 
bacteria constituted between 60 and 70 percent of 
neonatal sepsis cases. The regional differences to-
gether with the small sample size and low culture 
positivity rates in the current research explain the 
observed differences. The study results show that 
Staphylococcus aureus remains the most common 
gram-positive bacterium according to Shrestha et al. 
(2013) [15] who found that this bacterium made up 
30 to 40 percent of neonatal intensive care unit iso-
lates. 

The current study reveals antimicrobial resistance 
which poses significant danger to public health. The 
researchers discovered that gram-negative bacteria 
showed extensive resistance to standard antibiotics 
which included cephalosporins. The results of this 
study match the findings of Li et al. (2020) [16], who 
documented cephalosporin resistance rates which 
varied between 26% and 84% throughout several ne-
onatal units worldwide. The extremely high re-
sistance rates make it necessary to conduct ongoing 
local antibiotogram assessment because they impede 
proper empirical antibiotic treatment. The research 
results demonstrate that health facilities need to im-
plement antibiotic stewardship programs which in-
clude responsible antimicrobial usage practices to 
stop the rise of antibiotic resistance. 

The study results demonstrate that patients exhibit 
nonspecific symptoms which include poor feeding 
and lethargy and respiratory distress according to 
existing medical literature. (Singer et al., 2016) [17] 
describe neonatal sepsis as a condition which pre-
sents with subtle symptoms that lack specific char-
acteristics and this fact results in diagnostic delays. 
The study results showed that C-reactive protein and 
total leukocyte count abnormalities served as useful 
diagnostic tools because their rates of’ occurrence 
exceeded the ‘rates of positive culture results. Previ-
ous studies have reported C-reactive protein sensi-
tivity rates between 60 and 80 percent for detecting 
neonatal sepsis (Kartik 2006). 

The present study reported an overall mortality rate 
of 22.5% which matches worldwide estimates that 
show neonatal sepsis mortality rates between 11% 
and 30% according to different healthcare facilities 
(Fleischmann-Struzek et al., 2018) [18]. The study 
found that low-birth-weight neonates and culture-
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negative cases experienced higher mortality rates 
which demonstrated the need for hospitals to iden-
tify patients early and treat them without delay. The 
adverse outcomes in culture-negative cases result 
from two factors which include delayed diagnosis 
and the use of incorrect initial treatment methods. 

The present study results show strong agreement 
with existing research about how early-onset sepsis 
and low birth weight and antimicrobial resistance 
impact neonatal results. The distribution of patho-
gens and the rate of positive cultures demonstrate 
that specific data from each region must be collected 
for accurate assessment. The healthcare system 
needs to develop its microbiological diagnostic ca-
pabilities while creating methods to identify’ high-
risk neonates and implementing infection control 
and antibiotic stewardship systems to decrease neo-
natal sepsis rates and increase patient survival. 

Conclusion  

The present study concludes that neonatal sepsis re-
mains a significant contributor to neonatal morbidity 
and mortality, particularly in tertiary care settings. A 
higher proportion of cases occurred within the first 
week of life, indicating the predominance of early-
onset sepsis. Male neonates and low birth weight in-
fants were more commonly affected, with low birth 
weight emerging as a major predictor of poor out-
comes. Clinical presentation was largely nonspe-
cific, with poor feeding, lethargy, and respiratory 
distress being the most frequent features. Laboratory 
findings highlighted the importance of CRP and leu-
kocyte abnormalities as supportive diagnostic tools, 
although culture positivity remained limited. The 
overall mortality rate was considerable, with signif-
icantly higher deaths among low-birth-weight neo-
nates. These findings emphasize the need for early 
diagnosis, prompt management, and strengthened 
infection control practices. 
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