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ABSTRACT
Background: Neonatal sepsis is a common and serious problem of neonates who are admitted for intensive
care. It is a leading cause of neonatal morbidity and mortality worldwide. The objective of the study was to
detect the common causative microorganisms of neonatal sepsis and their antibiotic susceptibility patterns in
NICU of Nobel Medical College Teaching Hospital (NMCTH). Methods: This was a cross-sectional study
conducted in a 17- bedded teaching and referral NICU of NMCTH from March to August, 2018. All
neonates of clinical sepsis were enrolled in the study, blood cultures taken and were followed up till final
outcome, which was discharge or death, irrespective of culture report. Descriptive statistics including
percentages and frequencies was used.complications. Results: Among the 55 neonates with diagnosis of
clinical sepsis, 13(23.6%) had shown bacteria in the culture. The predominant organisms were
Staphylococcus aureus and Klebsiella pneumoniae and most of them were resistant to Ampicillin and
Amikacin. Conclusions: The culture positivity rate among the neonates with clinical sepsis in the study was
23.6%. Pathogens isolated were resistant to the first line drugs for management of neonatal sepsis. Hence, the
need for a review of first line drug for empirical treatment of neonatal sepsis.
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INTRODUCTION
Neonatal sepsis refers to a clinical syndrome that
is marked by signs and symptoms of infection in
the first 28 days of life, with or without isolation
of a pathogen.1 Neonatal sepsis is a leading cause
of neonatal mortality in the world. 2 It is also one
of the common morbidities in neonatal units in
Nepal and India.3, 4 Majority of neonatal sepsis
occurs in developing countries. 5
Neonatal sepsis can be categorized as early onset
sepsis (EOS) and late onset sepsis (LOS). EOS is
defined as onset of signs and symptoms of
infection within 72 hr of life and may be
associated with pathogen isolation or not. In the
LOS, signs and symptoms present after 72 hr of
life 6 and categorization of EOS and LOS is to
show the varying causes and pathophysiology of
common isolates related to the time of onset of the
condition. The bacterial agents associated with
neonatal sepsis are Group B Streptococci,
Escherichia coli, Listeria monocytogenes,
coagulase-negative Staphylococci (CoNS),
Staphylococcus aureus, Klebsiella spp.,
Enterobacter spp., Pseudomonas spp., and

Streptococcus pneumonia. 7-9 In developing
countries, unsafe birthing practices have critical
role to cause neonatal infections.
Globally, the neonatal morbidity and mortality
cases have been estimated to 2.5–3 million,
annually. 10 Neonatal mortality rate (NMR)
distribution disparities can be seen based on
socioeconomic, educational and geographical
parameters. In Nepal, neonatal mortality has been
found due to sepsis and emergence of drug
resistant bacteria. According to Nepal
Demographic and Health Survey(2011), 85% of
total death is accounted to neonatal sepsis which is
higher than previous surveys, 70% in 2006 and
69% in 2001. 11 NMR is higher in rural areas (34
per 1000 live births) than in urban areas (23 per
1000 live births). Currently, emergence of
multidrug resistant bacteria imposes challenges in
treatment of neonatal sepsis.12, 13 Therefore, the
knowledge of prevalence of local isolates and their
antimicrobial sensitivity pattern is of utmost
necessary for prompt antimicrobial therapy of
neonatal sepsis.
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This study aims to determine bacteriological
profile of neonatal sepsis along with antibiotic
susceptibility pattern of the isolates from neonates
admitted in neonatal intensive care unit of Nobel
Medical College Teaching Hospital (NMCTH),
Biratnagar.
METHODS
This was a hospital based cross-sectional study
conducted in a 17- bedded teaching and referral
NICU of NMCTH from March to August, 2018.
Neonates (0–28 days) admitted to this newborn
care unit from March to August, 2018, with a
diagnosis of clinical sepsis were studied. Out born
babies and babies with gross congenital anomalies
were excluded. Written informed consent was
taken.Neonates with one or more of the following
risk factors: maternal fever, prolonged rupture of
the membranes for more than 24 h, foul-smelling
or meconium-stained liquor, or frequent (>3)
unclean vaginal examinations, and/or having
severe prematurity, or birth asphyxia necessitating
active resuscitation were considered at risk for
sepsis. All such neonates who had signs and
symptoms of sepsis as per the Young Infant Study
Algorithm standard definitions of sepsis, adapted
from National Healthcare Safety Network which
included tachypnea, respiratory distress, prolonged
capillary refill time, abnormal color, abdominal
distension, poor sucking, irritability, convulsions,
temperature abnormalities, lethargy, or apnea were
considered as clinical sepsis and included in the
study. Blood culture was done for all neonates with
a diagnosis of clinical sepsis.
Two milliliters of venous blood was aseptically
obtained from the antecubital fossa of each neonate
and dispense into a sterilized universal bottle
containing 20 ml of brain heart infusion broth to
make a 1:10 dilution. The samples were processed
by standard bacteriological procedure14. Each
sample was sub-cultured into commercially
prepared blood agar and Mac Conkey agar. There
were five samples which were sub-cultured in a
week. The sub-cultured agars were incubated at 37
°C and observed for growth. Samples that did not
show growth after 24 h were observed for 7 days
before regarded as no growth. Pure colonies of
samples that showed growth were taken for Gram
staining and biochemical tests using commercially
prepared reagents. These tests together with
characteristic morphology of pure colonies were
used for isolation and identification of pathogens.
Antibiotic susceptibility test of isolates was
performed by modified Kirby-Bauer disk diffusion
method according to guidelines of Clinical and
Laboratory Standards Institute (CLSI). 15 The

antibiotics used in this study were ampicillin,
piperacillin, tazobactum, amikacin, gentamici,
cefotaxime, ceftazidime, ciprofloxacin,
meropenem. All the data were entered in the
worksheet of SPSS software version (16.0) and
descriptive statistics including percentages and
frequencies was done. The level of statistical
significance adopted was p<0.05.
RESULTS
There were 514 newborns who were admitted to
neonatal intensive care unit (NICU) for various
indications during the study period. The most
common indications for NICU admissions were
birth asphyxia, meconium aspiration syndrome,
neonatal sepsis and prematurity. The study
included 55 neonates who satisfied the inclusion
and exclusion criteria. The details of neonatal
admissions are shown as a flowchart in Figure 1.
Total NICU Admissions over Study period: 514
Newborns with diagnosis of clinical sepsis: 121
Out born (60) and gross congenital malformations (6)
excluded
Number of newborns included in the study as per
inclusion and exclusion criteria: 55
Culture positive sepsis: 13
Figure 1. Details of NICU admissions.

Of the 55 babies with a diagnosis of clinical sepsis,
35 (63.63%) were males and 20 (36.36%) were
females. Twenty five were preterm babies, and
45% had birth weight <2.5 kg. The basic

characteristics of study neonates are shown
in Table 1. Among the 55 neonates, 13 (23.6%)
blood samples had shown bacteria in culture,while
76.4% of neonates showed no growth in blood
culture. A total of 41 (74.54%) individuals were
Table 1. Characteristics of neonates with clinical
sepsis. (n=55)
Characteristics
Gender
Gestational age
Birth
(Kg)

weight

Categories
Male
Female
Term
Preterm
<1.5
1.5-2.49
≥2.5
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Frequency (%)
35(63.63)
20(36.36)
30(54.54)
25(45.45)
10(18.18)
15(27.27)
30(54.54)
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of early-onset sepsis and 14 (25.45%) individuals
were of late-onset sepsis. The predominant
organisms identified were Staphylococcus aureus
(38.46%) and Klebsiella pneumoniae (30.76%).
The details of organisms isolated are shown
in Table 2.
Table 2. Details of organisms causing culture
positive neonatal sepsis. (n=13)
Microorganisms

Number

Percent

Staphylococcus aureus

5

38.47%

Klebsiella pneuminiae

4

30.76%

Pseudomonas aeruginosa

2

15.39%

Enterococcus species

1

7.69%

E. coli

1

7.69%

Eighty seven percent of Gram-negative bacilli and
80% of S. aureus were resistant to Ampicillin.
Gentamicin resistance among Gram-negative
bacilli and S. aureus was 50.0% and 80.0%,
respectively. The prevalence of ciprofloxacin
resistance was 20.0% among S. aureus and 12.5%
among Gram-negative bacilli. None of the S.
aureus was resistant to meropenem and 87.5% of
gram-negative bacilli are resistant to ampicillin. In
the study, 37.5% of Gram-negative bacilli and
20.0% of S. aureus were resistant to thirdgeneration cephalosporins. The details of
antimicrobial resistance are shown in Table 3.
Table 3. Resistance pattern of organisms isolated.
Antibiotics
Cefotaxime
Meropenem
Amikacin
Ciprofloxacin
Piperacillin
Gentamicin
Ampicillin

Gram-negative
bacilli (%) (n=8)
3(37.5)
2(25.0)
6(75.0)
1(12.5)
3(37.5)
4(50.0)
7(87.5)

Staphylococcus
aureus (%)(n=5)
1(20.0)
0
4(80.0)
1(20.0)
2(40.0)
4(80.0)
4(80.0)

DISCUSSION
Neonatal sepsis is defined classically as a clinical
syndrome characterized by systemic signs of
infection frequently accompanied by bacteremia.
Positive blood culture confirms sepsis, and when
the blood culture is negative, the condition is
considered as clinical sepsis. The culture positivity
rate among the neonates with clinical sepsis in the
current study was 23.6%. In previous studies done
in India, it has ranged from 16% to 54%. 4, 5 A
study conducted in Kanti Children’s hospital,
Kathmandu in 2018 showed the culture positivity
rate of 16.9%.15 A similar study conducted in
Ghana 2016, also revealed the prevalence of

culture positive sepsis of 17.3%. 16The culture
positivity might be an underestimation of actual
status in our study, as anaerobic organisms were
not tested in our institution. Out born babies were
excluded from our study due to difficulties in
obtaining accurate antenatal and perinatal data.
Most common isolates in this study were S.
aureus and Klebsiella pneumoniae. A review of
studies on neonatal sepsis in India has found
that Klebsiella species, Escherichia coli, and S.
aureus were the most common isolates. 18 Similar
study from Ghana has indicated the preponderance
of gram positive organisms over the gram negative
organisms in neonatal sepsis. 17 Since
Staphylococcus epidermidis and Staphylococcus
aureus are the major normal flora located on the
skin and in the nose respectively, suboptimal hand
hygiene by persons who handle neonates,
manipulation of peripheral intravenous lines set up
on neonates could contribute to the acquisition of
these bacteria. Findings from this study did not
correspond to a study done in a Neonatal Intensive
Care Unit (NICU) in Bangladesh, where they
identified gram negative organisms (78%) to be the
most common pathogen of neonatal sepsis. 19
However, in a similar study in Ghana in a tertiary
hospital, gram positive organisms had a
preponderance over gram negative organisms;
similar to findings in this study except that their
study had a larger sample size. 17 However, a
similar study in a NICU in China, found that gram
positive organisms were responsible for a greater
proportion of early onset sepsis (83.3%) and late
onset sepsis (70%) as compared to gram negative
organisms 19 which corroborates the findings of
this study. In a study in Nepal, results revealed
that Staphylococcus epidermidis accounted for the
greatest proportion (57.3%), followed by (28.1%)
of Escherichia coli, (11.2%) of Staphylococcus
aureus and (1.1%) of Pseudomonas aeruginosa that
were isolated in EOS.20 This is in contrast to what
was observed in this study. Results of antibiotic
susceptibility in the present study indicate that,
Staphylococcus aureus, shows 80% resistance to
ampicillin, and amikacin. This is alarming
considering that, either ampicillin or penicillin in
combination with gentamicin or amikacin is
recommended as first line drugs for empirical
treatment of neonatal sepsis. The study also
indicates that most of the gram negative bacilli are
resistant to ampicillin and amikacin. The
susceptibility patterns of the study are consistent
with a high degree of antibiotic resistance reported
in other studies from India.22,23 Thus, results in this
study could serve as evidence of increasing
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resistance to commonly used antibiotics. In this
study, Staphylococcus aureus was 80% resistant to
ampicillin, and amikacin. The overall high
resistance rate exhibited could be attributed to the
frequent and unrestricted use of the commonly
used antibiotics. Consequently, this could limit
future antibiotic choice for treating neonatal
infections thereby, affecting survival of septic
neonates. In this study, we observed a lower
resistance to cefotaxime, and meropenem. High
sensitivity to third generation cephalosporin by
Pseudomonas aeruginosa is good for neonatal
care. However, the complete resistance to
ampicillin and amikacin, as exhibited by other
organisms in this study is devastating.

for the culture, there sensitivity tests for S.
aureus could not be carried out.

Limitations
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