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ABSTRACT
Introduction: Nosocomial sepsis constitutes a global health
problem. They lead to significant morbidity and mortality in both
developed and resource-limited countries. The objective of the
study was to describe the profile of nosocomial sepsis in neonatal
intensive care unit (NICU).
Methods: This was a prospective descriptive study conducted
in a teaching and referral NICU. All neonates in NICU who did
not have any sign of infection at admission and remained
hospitalized for at least 48 hours were observed. Profile of
nosocomial infection was analyzed with descriptive statistics. P
value of < 0.05 was considered significant wherever applicable.
Results: The incidence rate and density of nosocomial sepsis
were 47.3% and 39.3 infections per 1000 patient-days
respectively. Blood stream infection was the commonest
nosocomial infection. Pseudomonas aeruginosa was the most
commonly isolated agent in blood cultures of patients with
nosocomial sepsis.
Conclusions: This study revealed a high incidence of
nosocomial sepsis. Hence, there is urgent need to adopt policies
to prevent these infections.
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INTRODUCTION
Neonates admitted to Neonatal Intensive Care Unit
(NICU) have a substantial risk for acquiring
nosocomial infections. The overall rates of
infection in neonates vary from two to18 infections
per 100 admissions up to 42 ⁄ 100 admissions in the
group of infants with birth weight < 1500 g.1-4
Blood stream infection is the most frequent
infection type, followed by respiratory tract
infection.1
The reported incidence of nosocomial sepsis in
neonates is variable all over the world. In India, the
incidence ranges from 1.5% to 37%.5,6 In contrast,
surveillance reports from the USA have reported a
rate of 0.9% to 7%.7-10 In our country, various
studies have reported the incidence of nosocomial
sepsis of around 10%.11,12 In resource limited set
ups like Nepal and India, the incidence is
higher.13-15 This is due to poor infection control
practices, lack of supervision and inappropriate use
of limited resources and overcrowding of
hospitals.5 Various risk factors like prematurity,
LBW, IUGR, low Apgar score, application of
mechanical ventilation and exposure to central
venous catheter are also important risk factors for
higher nosocomial infections, especially in resource
limited regions.16
In view of variable prevalence of neonatal sepsis,
we conceptualized this research to describe the
profile of nosocomial sepsis in a NICU of tertiary
care hospital in eastern part of Nepal, and to
compare these findings with international data. The
study should enable us to point out strategies for
future surveillance and potential intervention. It is
essential to conduct the research on nosocomial
infection, incidence and risk factors in order to
control and minimize the infection.

METHODS
The study was conducted in a sixteen bedded NICU
of Nobel Medical College Teaching Hospital
(NMCTH), Biratnagar, which is a teaching hospital
and tertiary care referral center situated in the
Eastern part of Nepal. This study was conducted
over a period of eight months from May to Dec
2020 in NICU of NMCTH. This was a prospective
descriptive study. All neonates admitted to the
NICU without any sign of infection during the
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study period, who remained hospitalized for at least
48 hours were eligible for inclusion. Out born
neonates, neonates with severe congenital
malformations, and the babies who died or were
discharged or transferred to other department
within 48 hours after being admitted in NICU were
excluded.
Ethical clearance was received from Institutional
Review Committee (IRC) of NMCTH and written
informed consent in the local language was taken
from the parents and / or guardians before the
commencement of study. The details were
prospectively collected after admission and
recorded on standardized form until discharge from
the hospital or death. All neonates included into the
cohort were closely followed during their hospital
stay for clinical signs of infection. For each patient,
data on birth weight, adequacy for gestational age,
gender, Apgar score at five minutes, absolute
neutrophil count, micro-ESR, C-Reactive Protein
(CRP), immature to total neutrophil ratio (I/T
ratio), blood cultures, lumbar puncture, X-ray
chest, medical devices used (central venous
catheter, umbilical catheter, percutaneous catheter,
mechanical ventilation), other relevant medical
conditions and length of stay were collected.
Nosocomial infection was defined as an infection
not present and without evidence of incubation at
the time of hospitalization and it was diagnosed
according to the criteria of CDC.17 The diagnosis
was based on clinical symptoms, laboratory
findings and positive blood cultures. In all
suspected cases, blood cultures were taken. When
needed, urine and tracheal aspirate cultures were
added. Lumbar puncture and CSF culture were
performed in all patients who had bacterial growth
in blood culture or clinical signs of meningitis.
Nosocomial infection was considered to be present
if onset of infection was beyond 48 hr of life with
either (a) culture of sterile body fluids (blood, CSF,
urine) yielding a recognized bacterial pathogen; (b)
a tracheal aspirate culture yielding a pure growth of
known bacterial pathogen in a neonate on
ventilatory support with respiratory deterioration
and radiographic pneumonia, or (c) clinical
examination revealing a soft tissue infection.
Neonates who had clinical features suggestive of
infection appearing after 48 h of birth but not
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yielding bacterial pathogens on culture of body
fluids or tracheal aspirate were defined as having
nosocomial infection if they had a positive sepsis
screen. All neonates suspected to have sepsis and
meningitis were screened by National Neonatology
Forum (NNF) guidelines, India.18
Infection surveillance was consistently conducted
according to the National Infection Surveillance
System (NNIS / CDC / Atlanta) definitions,17
which consider all neonatal infections, whether
acquired during delivery or hospitalization, as
nosocomial, unless evidence indicates
transplacental acquisition. Sepsis was defined as
isolation of at least one positive peripheral blood
culture (except coagulase negative Staphylococcus
aureus, for which isolation of two positive blood
cultures were required) with clinical signs and
symptoms. Sepsis was broadly divided in two
types. They were laboratory confirmed sepsis and
clinical sepsis (CSEP). Blood stream infections
were considered as clinical sepsis when clinical and
laboratory findings of infection were present,
without positive cultures, and as laboratory
confirmed when positive cultures were also present.
The incidence rate of nosocomial infection was
calculated as number of infections per 100 patients
admitted, and incidence density as number of
infections per 1000 patient-days. Descriptive
statistics was performed for all the studied
variables. Some of them were then categorized
according to the frequency analysis. The level of
statistical significance adopted was p < 0.05
wherever applicable. SPSS for Windows 20.0
software was used for all statistical analysis.
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Table 1. Nosocomial infection site distribution
Localization

N

Percent

Bloodstream infection
With positive cultures
Clinical sepsis

94
28
66

60.25%
29.78%
42.30%

Meningitis

32

20.52%

Pneumonia

30

19.23%

Total

156

100.0%

RESULTS
Total 450 neonates were admitted to NICU during
the study period. One hundred twenty neonates
were excluded for the following reasons: 20 died,
92 transferred to nursery or neonatal ward within
48 hours and eight were out born. One hundred
eight neonates developed 156 episodes of
nosocomial infections and 84 infants developed 94
episodes of nosocomial sepsis. Total length of
hospital stay in NICU was 3960 days. The
incidence rate and the incidence density were
47.3% and 39.3 infections per 1000 patient-days.
Blood stream infection was the commonest
nosocomial infection as shown in Table 1.
Pseudomonas aeruginosa was the most commonly
isolated agent in blood cultures of patients with
sepsis (Figure 1), which was sensitive to amikacin,
ceftazidime and ciprofloxacin as shown in Table 2.

DISCUSSION
Nosocomial infection is recognized as one of the
most significant causes of morbidity and mortality
among hospitalized newborns especially in NICU.19

Figure 1. Etiological agents isolated from blood culture in laboratory confirmed sepsis
J Nepal Paediatr Soc Vol 41 Issue 3 Sep-Dec 2021
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Table 2. Table 2: Antibiotic susceptibility pattern
Micro-organisms

Sensitive to

Staphylococcus aureus

Ciprofloxacin, Cefotaxim,
Azithromycin,
Vancomycin, Amikacin,
Gentamycin
Ciprofloxacin,
Levofloxacin, Meropenem,
Amikacin, Gentamycin,
Imipenem
Ciprofloxacin, Ofloxacin,
Cefotaxim, Ceftazidime,
Amikacin, Imipenem,
Piperacillin, Tobramycin
Vancomycin
Ciprofloxacin, Amikacin,
Imipenem
Ciprofloxacin, Amikacin,
Imipenem

Klebsiella pneumoniae

Pseudomonas aeruginosa

Enterococcus species
E. coli
Enterobacter

However, the exact impact of this condition is
difficult to point out, since there is a wide variation
in infection rates reported in the literature, possibly
due to differences in surveillance or study methods.
This study adopted NNIS definitions to overcome
this problem. Around the world, each NICU has
unique characteristics that are reflected in the
epidemiology of nosocomial infections. Hence it is
extremely important to control the inherent aspects
of each NICU, and to make it available to the local
laborious body and the scientific community
interested in epidemiological data. Unfortunately,
this practice is still not universal, and there are not
many published studies that portray the
epidemiology and risk factors for infection in
Nepalese NICUs.
In this study, the incidence rate and incidence
density of nosocomial infection were 47.3% and
39.3 infections per 1000 patient-days. Incidence of
nosocomial infection was reported to vary between
6.2 and 50.7 infections per 100 admissions, and
between 4.8 and 62 infections per 1000 patient days
at various centers in the previous studies.20,21 A
study conducted by Edison Nagata et al in Brazil
has reported the similar incidence of nosocomial
infection, but their study has reported much higher
incidence density of 62 infections per 1000 patientdays as compared to our study.18 Similarly, C.
Auriti et al also reported 32.2% of hospital acquired
infections (HAIs) in their study of 280 infants of
J Nepal Paediatr Soc Vol 41 Issue 3 Sep-Dec 2021

which 55 neonates had 90 episodes of HAIs.21
However, studies from Turkey and Saudi Arabia
have reported much lower incidence rate of 16.2% 19.2% and incidence density of 10.3 - 13.7
infections per 1000 patient-days.21,22 Sarvikivi E et
al has also reported the similar incidence of HAI in
their study.23 It is stated that this discrepancy of
incidence rate and density of hospital acquired
infection between neonatal units could be due to
underlying differences in patient populations
studied, care practices, surveillance methods and
study designs.22-24
Blood stream infection was the most prevalent form
of nosocomial infection in this study, with clinical
sepsis accounting for the majority of cases, and
nosocomial meningitis was the second most
prevalent one.25,26 This distribution is similar to that
reported by other authors,27,28 although different
from some Brazilian reports,19,28 which describe
pneumonia as the most common nosocomial
infection. The proportion of sepsis in this study
(60.2%) is definitely worrisome, since neonatal
sepsis carries on a particular increased mortality,
prolonged length of hospital stay and slower
growth among very low birth weight infants and
our rates are higher than those usually
observed.26,27,29 This study showed a relatively high
prevalence of nosocomial sepsis (including
laboratory-confirmed and clinical sepsis) in our
NICU and this could be because of higher number
of LBW babies and hence their sickness,
surveillance definition used and study population in
our set up. Regarding bacterial isolates in
nosocomial sepsis, pseudomonas and klebsiella
were common isolates. In various studies from
different parts of the world, organisms vary but
coagulase negative staphylococcus aureus (CoNS)
and gram negative organisms were commonest.23,27
This variation could have been resulted due to
different geographic, socioeconomic, demographic
as well as cultural differences.
Our study has tried to elaborate upon the incidence
and the characteristics of neonatal sepsis in Eastern
Nepal. Although this is a single centric study
conducted over a relatively short duration with
smaller sample size, it does help to elucidate the
topic of neonatal sepsis in a developing nation. We
are hopeful that larger, multi centric researches in
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this field would be conducted in the future and help
us understand more upon this topic.

CONCLUSIONS
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aeruginosa was the commonest organism grown.
Hence we should implement policies for prevention
of nosocomial sepsis so that we can reduce the
morbidity and mortality in neonates.

The study revealed the high burden of nosocomial
sepsis in a neonatal intensive care unit in Eastern
Nepal. Blood stream infection was found to be the
commonest nosocomial infection. Pseudomonas
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