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ABSTRACT

Background: Neonatal sepsis is defined as a clinical syndrome in an infant 28 days of life or younger, manifested by
systemic signs of infection and isolation of a bacterial pathogen from the bloodstream. Neonatal sepsis is caused by
Gram-positive and Gram-negative bacteria and candida. Microbial invasion of the bloodstream can have serious
consequences such as shock, multi-organ failure, disseminated intravascular coagulation (DIC) and death. This study
was conducted to know the prevalence of neonatal septicaemia.

Methods: This retrospective observational study was conducted in the Department of Microbiology. The data was
collected from the records of the Department for a period of one year (January 2014- December 2014).

Results: Among 128 blood samples processed from clinically suspected neonatal septicaemic cases, 45 (35.1%)
samples showed growth. Among 45 isolates, 22 were from early onset septicaemia (EOS) and 23 were from Late
Onset Septicaemia (LOS). Among 45 culture positives, 32 (71.1%) were from males and 13(28.9%) were from
females, thus showing a male preponderance. Klebsiella pneumoniae and Candida were the major isolates, 37.8%
each. The antibiotic sensitivity showed that most of the Gram negative bacteria were highly resistant to the commonly
used antibiotics like Ampicillin and Gentamicin. Gram positive bacteria showed 100% sensitivity to linezolid and
Gram negative bacteria showed more than 90% sensitivity to imipenem.

Conclusions: Development of sepsis in neonates is a medical emergency and generally the clinicians do not wait for
microbiology report and start treatment empirically. If local microbiological databases are available with information
regarding the commonly isolated organisms and their drug resistance patterns, it can help the clinicians in empirical
therapy.
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INTRODUCTION and Candida.® In most developing countries, gram

Neonatal sepsis is defined as a clinical syndrome in an
infant 28 days of life or younger, manifested by systemic
signs of infection and isolation of a bacterial pathogen
from the bloodstream.*

Sepsis occurring in the first 72 hours of life is defined as
early-onset sepsis (EOS) and that occurring beyond 72
hours as late-onset sepsis (LOS).? Neonatal sepsis is
caused by Gram-positive and Gram-negative bacteria

negative bacteria remain the major source of infection.”
However, in the developed countries, Gram positive
organisms have been implicated as the most common
causes.”

The spectrum of organisms that causes neonatal sepsis
changes over times and varies from region to region. This
is due to the changing pattern of antibiotic use and
changes in lifestyle.” Globally, sepsis is still one of the
major causes of morbidity and mortality in neonates, in
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spite of recent advances in health care units.” It is an
important cause of morbidity and mortality among
neonates in India with an estimated incidence of
approximately 4% in intramural live births.® Prompt
recognition and appropriate antimicrobial therapy are the
key determinants of positive outcome in this serious
paediatric emergency.’

Microbial invasion of the bloodstream can have serious
consequences such as shock, multi-organ failure,
disseminated intravascular coagulation (DIC) and death.*°
This study was conducted to know the prevalence of
neonatal septicaemia and the antibiotic susceptibility
patterns of the bacteria.

METHODS

This retrospective observational study was conducted in
the Department of Microbiology after obtaining
institutional ethical committee approval. The data was
collected from the records of the Department for a period
of one year (January 2014- December 2014).

2ml  blood drawn under aseptic precautions and
inoculated into 20 ml blood culture bottles were received
in the Microbiology laboratory along with the details of
the neonate.

These blood culture bottles were incubated at 37°C under
aerobic conditions in the incubator for 7 days. The first
subculture was done after 24 hours of incubation, the
second on the third day and a final on the seventh day.
Subcultures were done onto blood agar and MacConkey

agar plates. The inoculated plates were incubated
aerobically at 37°C for 24 hours, and the plates were
observed for growth. The growth was identified by
colonial characteristics, gram’s stain and standard
biochemical tests.™

Antimicrobial susceptibility testing of all bacterial
isolates was performed by the modified Kirby-Bauer disc
diffusion method on Mueller-Hinton agar according to
the recommendations of the CLSI.*

Inclusion criteria

All babies who were either inborn or out born with
clinical symptoms and signs of septicemia were included
in the study who presented in the duration from January
2014 to December 2014.

Exclusion criteria
All babies with age more than 28 days

Descriptive statistics was used and the results were
expressed as percentages.

RESULTS

Among 128 blood samples processed from clinically
suspected neonatal septicaemic cases, 45 (35.1%)
samples showed growth. Among 45 isolates, 22 were
from EOS and 23 were from LOS. Klebsiella pneumonia
(9,40.9%) was the major isolate in EOS and Candida
(10,43.4%) was the major isolate in LOS.

Table 1: The distribution of pathogens in EOS.

Males (%)

Females (%)

Klebsiella pneumoniae 5 (55.5) 4 (44.5) 9
Candida 5 (71.4) 2 (28.6) 7
Staphylococcus aureus 2 (66.7) 1(33.3) 3
Citrobacter 2 (100) 0 2
CONS 0 1 (100) 1
Total 14 (63.6) 8 (36.4) 22

Table 2: The distribution of pathogens in LOS.

Males (%) Females (%)
Klebsiella pneumoniae 6 (75) 2 (25) 8
Candida 9 (90) 1 (10) 10
Escherichia coli 2 (100) 0 2
Citrobacter 0 1 (100) 1
Staphylococcus aureus 1 (100) 0 1
CONS 0 1 (100) 1
Total 18 (78.2) 5(21.8) 23
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Table 3: Antibiotic sensitivity pattern of Gram negative bacteria.

Klebsiella pneumonia N=17

Citrobacter N=3

Escherichia coli N=2

Ampicillin 0 0 0
Ciprofloxacin 6 (35.3) 0 1(33.3)
Cotrimoxazole 2(11.8) 0 0
Ceftriaxone 10 (58.8) 1 (50) 2 (66.6)
Cefotaxime 9 (53) 1 (50) 2 (66.6)
Cefepime 15 (88.2) 1 (50) 3 (100)
Amikacin 14 (82.3) 2 (100) 3 (100)
Imipenem 16 (94.1) 2 (100) 3 (100)
Gentamicin 9 (53) 0 0
Tetracycline 2 (11.8) 0 0
Piperacillin-tazobactam 16 (94.1) 2 (100) 3 (100)

Table 4: Antibiotic sensitivity pattern of Gram positive bacteria.

_Staphylococcus aureus N=4 - CONS N=2 |

Penicillin 1 (25) 0

Erythromycin 1 (25) 0

Cotrimoxazole 2 (50) 2 (100)

Oxacillin 1 (25) 1 (50)

Tetracycline 2 (50) 1 (50)

Ciprofloxacin 2 (50) 2 (100)

Azithromycin 3 (75) 2 (100)

Linezolid 4 (100) 2 (100)

Among 45 culture positives, 32 (71.1%) were from males
and 13(28.9%) were from females, thus showing a male
preponderance. The distribution of pathogens in EOS and
LOS is shown in Table 1 and 2 respectively. The
antibiotic sensitivity pattern of the bacteria is shown in
Table 3 and 4.

DISCUSSION

Among 128 blood samples processed from clinically
suspected neonatal septicaemic cases, 45 (35.1%)
samples showed growth. Thus the culture positivity rate
in this study was 35.1%. Culture positivity rate of 32%
has been reported by Mondal et al.*®

However a high culture positivity rate of 56% and 42.2%
has been reported by Sharmaet al and Sodaniet al
respectively.*** A low blood culture isolation rate in this
study might be due to the possibility of infection with
anaerobes. Chow et al reported that 26% of all neonatal
septicemia was caused by anaerobes.'®

In this study, LOS (23,51.1%) was slightly more than
EOS (22,48.9%). Studies done by Kayange N et al and
Karambin MM et al reported higher rate of late onset
septicemia than early onset septicemia.*”

Totally among 45 culture positives, 32 (71.1%) were
from males and 13 (28.9%) were from females, thus

showing a male preponderance. Aletayeb S et al, Celicia
C et al, Rabia S et al and Ahmad A et al have reported
higher number of male neonatal septicaemia than female
neonatal septicaemia, which correlates with present
study.’*? The reason for male preponderance is
unknown, but this could be due to sex-dependent
factors.® The synthesis of gamma globulins is probably
regulated by X-linked immuno regulatory genes and as
males are having one X chromosome, they are more
prone for neonatal septicemia than females.?®

In EOS, Klebsiella pneumonia (9, 40.9%) was the major
isolate among which 5 were isolated from males. In LOS,
Candida (10, 43.4%) was the predominant isolate among
which 9 were isolated from males. Fungaemia due to
Candida specious is reported commonly and is an
increﬁsing problem especially in neonatal intensive care
unit.

In the NICU setting, fungal infections, most commonly
involving Candida spp., are more frequently associated
with late onset sepsis, with an incidence inversely
proportional to the estimated gestational age (EGA) and
birth weight.”® The predisposing factors noted in this
study were perinatal asphyxia (6,35.3%), hypoglycaemia
(5,29.4%), preterm (4,23.5%) and pneumonia (2,11.8%).

There were 2 isolates of Coagulase negative
Staphylococcus in this study, both of which were from
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females. Favre et al who concluded their study reporting
that CoNS bacteremia harbour a significant mortality and
a single positive blood culture in the presence of signs of
sepsis should be considered as clinically relevant.?®

The antibiotic sensitivity showed that most of the Gram
negative bacteria were highly resistant to the commonly
used antibiotics like ampicillin and gentamicin usually
employed as the first line of therapy. Similar findings
have been reported by Guha et al and Monga et al.?"*
However, most of the isolates were susceptible to
Amikacin and third generation cephalosporins,
comparable to the findings from New Delhi and Hubli
Gram positive bacteria showed 100% sensitivity to
linezolid and Gram negative bacteria showed more than
90% sensitivity to imipenem.”*° Jyothi P et al reported
highest sensitivity of bacteria to  imipenem and
linezolid.**

Of the two aminoglycosides studied Amikacin scored
over Gentamycin in terms of sensitivity for Gram
negative organisms. This is in accordance to the study
conducted by Kumhar et al.*? As this was a retrospective
study of microbiological records, it was not possible to
correlate with neonatal morbidity and mortality and other
markers of sepsis.

CONCLUSION

The prevalence of neonatal septicaemia noted in this
study was 35.1% and a clear male predominance in the
distribution of all organisms was seen. Klebsiella
pneumonia and Candida were the major isolates.
Development of sepsis in neonates is a medical
emergency and generally the clinicians do not wait for
microbiology report and start treatment empirically. If
local microbiological databases are available with
information regarding the commonly isolated organisms
and their drug resistance patterns, it can help the
clinicians in empirical therapy.
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