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Abstract

Introduction: Neonatal sepsis is one of the leading causes of mortality and significant morbidity among neonates
globally. Formulating Neonatal Intensive Care Unit (NICU) antibiotic policy on a timely basis is the need of hour.
This study is aimed at identifying the primary pathogens associated with neonatal sepsis and establishing
antibiotic policy based on bacteriological profile and their antibiotic sensitivity.

Methods: This is a retrospective study done in a tertiary care referral hospital in South India. The study period
was from Sept’17 to Feb’18. The Inclusion criteria were to include all blood culture positive samples of neonates
admitted in NICU.

Results: There were totally 264 positive cultures during the study period. The gram negative flora predominates
with 69.7%. Of the gram negative growth klebsiella was the most common pathogen and proteus was the least
common pathogen. There was 30.3% of gram positive growth with CONS as predominant pathogen. Other gram
positive bacteria were Enterococcus and staphylococcus. On analysis of the antibiotic sensitivity pattern, more
than 50% of klebsiella growths were sensitive to amikacin, ciprofloxacin, cefoperazone and piperacillin. The gram
negative isolates were resistant to ampicillin, ceftriaxone, cefotaxime and imipenem. The gram positive isolates
were more sensitive to ciprofloxacin, linezolid, piperacillin and cefoperazone. The gram positive isolates of CONS
and staphylococcus were less sensitive to vancomycin.

Conclusion: The present study reinforces the wide diversity of bacterial isolates in neonatal sepsis and reiterates
the need for periodic surveillance of microbial flora. The growing resistance to the antibiotics like vancomycin is
of serious concern.

Keywords: Neonatal sepsis, antibiotic sensitivity, klebsiella.

Introduction Though the IMR has come down to 25.4 per 1000

Neonatal sepsis is one of the leading cause of
mortality and significant morbidity among
neonates globally™?. Neonatal sepsis is a life
threatening clinical syndrome characterised by
signs and symptoms of bacteremia occurring in
first 28 days of life®. Neonatal deaths in India
contribute to 25% of global burden and nearly
more than half of this are infection-related™®.
Incidence of blood culture proven sepsis in India
is 8.5/1000 live birth according to the National
Neonatal Perinatal Database (2002-2003)C".

live births in recent years, still neonatal sepsis
remains a preventable cause of mortality.
Bacterial pathogens causing sepsis also varies
with respect to demographical patterns and time®.
Causes related to sepsis are myriad and Clinical
signs and symptoms are often non-specific®.
Hence meticulous observation combined with
timely and appropriate use of empirical
antimicrobials is of utmost importance for
improving neonatal outcomes. Further adding to
the problem magnitude is the emerging antibiotic
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resistance among common pathogens where use of
empirical antibiotics is unavoidable.  Highly
acclaimed antibiotic  stewardship  program
recommended by CDC emphasizes on judicious
use of empirical antibiotics for treating neonatal
infections based on local bacteriological profile
and  sensitivity®®.  Formulating  Neonatal
Intensive Care Unit (NICU) antibiotic policy on a
timely basis is the need of the hour®Y. This study
is aimed at identifying the primary pathogens
associated with neonatal sepsis and establishing
antibiotic policy based on bacteriological profile
and their antibiotic sensitivity.

Methodology

This is a retrospective study done in a NICU of
Govt Mohan Kumaramangalam Medical College
Hospital, Salem, Tamilnadu. The study period was
from Sept’17 to Feb’18. The data was collected
from the blood culture and antibiotic sensitivity
reports of babies admitted with sepsis during the
study period. The Inclusion criteria were to
include all blood culture positive samples of
neonates admitted in NICU and the exclusion
criteria was to exclude the blood culture positive
samples of infants above 29 days of life. The
processing of samples for blood culture and the
bacterial identification was done by standard
methods. Bacteria were identified by their
characteristic  pattern, Gram staining and
confirmed by standard tests. The antibiotic
sensitivity was also determined according to the

Figure: 1 Bacteriological profile of the study group

guidelines of Clinical and Laboratory Standards
Institute. The data were recorded and analyzed
using Microsoft Office Excel software and the
results were explained in frequency and
percentage.

Results

There were totally 264 positive cultures during the
study period (Figure: 1). The gram negative flora
predominates with 69.7%. Of the gram negative
growth klebsiella was the most common pathogen
and proteus was the least common pathogen. The
other gram negative pathogens were pseudomonas
and acinetobacter. There was 30.3% of gram
positive growth with Coagulase Negative
Staphylococci (CONS) as the predominant
pathogen. Other gram positive bacteria were
Enterococcus and staphylococcus. There was no
growth of Group B Streptococcus.

On analysis of the antibiotic sensitivity pattern
(Table: 1), more than 50% of klebsiella growths
were sensitive to amikacin, ciprofloxacin,
cefoperazone and piperacillin. E.coli growths
were more sensitive to amikacin, piperacillin and
cefoperazone. Pseudomonas growths were more
sensitive only to piperacillin. The gram negative
isolates were resistant to ampicillin, ceftriaxone,
cefotaxime and imipenem. The gram positive
isolates were more sensitive to ciprofloxacin,
linezolid, piperacillin and cefoperazone. The gram
positive isolates of CONS and staphylococcus
were less sensitive to vancomycin.

Enterococcus, 5
Staphylococcus, 14

CONS, 61

Proteus, 1
Pseudomonas, 11

E.coli, 25

Acinetobacter, 32

m KLEBSIELLA
B ACINETOBACTER
W E.COLI
Klebsiella, 115
B PSEUDOMONAS
W PROTEUS
= CONS
STAPHYPOCOCCUS

ENTEROCOCCUS
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Table: 1 Bacteriological and antibiotic sensitivity pattern

Klebsiella Acinetobacter E.coli Pseudomonas | Proteus mirabilis CONS Staphylococcus Enterococcus

Ampicillin 52(45.12%) 15(46.87%) 10(40%) 4(36.36%) 1(100%) 8(13.11%) 1(7.14%) 1(20%)
Amikacin 63(54.78%) 23(71.87%) 18(72%) 4(36.36%) 1(100%) 13(21.31%) 2(14.28%) NT
Ciprofloxacin 67(58.26) 7(21.87%) 11(44%) NT NT 22(36.06%) 10(71.42%) NT
Gentamycin 42(36.52%) 22(68.75%) 12(48%) NT 1(100%) 10(16.39%) 2(14.28%) 2(40%)
Vancomycin NT NT NT NT NT 6(9.83%) 1(7.14%) 3(60%)
Ofloxacin 21(18.26%) 11(34.37%) NT NT NT 7(11.47%) 1(7.14%) 2(40%)
Cefotaxime 29(25.21%) 13(40.62%) 10(40%) 1(1.09%) 1(100%) 15(24.59%) 8(57.14%) 1(20%)
Ceftazidime 7(6.08) 1(3.12%) NT 1(1.09%) NT NT NT NT
Linezolid NT NT NT NT NT 28(45.90%) 10(71.42%) 3(60%)
Piperacillin 78(67.82) 21(65.62%) 17(68%) 8(72.72%) NT 26(42.62%) 10(71.42%) 2(40%)
Cefaperazone 60(52.17) 23(71.87%) 15(60%) 4(36.36%) 1(100%) 29(47.54%) 8(57.14%) 1(20%)
Amoxyclav 16(13.91) NT NT 1(9.09%) NT 7(11.47%) 1(7.14%) NT
Imipenem 19(16.52) 2(6.25%) NT NT NT NT NT NT
Ceftriaxone 7(6.08) 4(12.5%) NT 1(9.09%) NT NT NT NT
Total 115 32 25 11 1 61 14 5

NT = Not Tested

Discussion

In the present study, gram negative isolates were
more than the gram positive isolates. In developed
countries the gram positive isolates predominate
over the gram negative isolates. In developing
countries like India, many studies have
documented the predominance of gram negative
isolates“*?. In the present study the most
common organism isolated was klebsiella. Many
studies from India have documented the same
1319 But other studies done by Ahmed et al,
Agnihotri et al and Bhat et al showed that the
predominant pathogens to be E.coli (30%),
Staph.aureus (35.3%) and Pseudomonas (33.2%)
respectively 51617,

Klebsiella species were sensitive to Amikacin,
ciprofloxacin and Piperacillin antibiotics. They
were resistant to commonly used antibiotics like
ampicillin,  cefotaxime,  Ceftriaxone  and
ceftazidime. A similar pattern of resistance was
reported by Rahul Kamble from Maharashtra®®.
He also demonstrated Extended Spectrum Beta
Lactamase (ESBL) production by Klebsiella and
E.coli. He also attributed extensive use of
antimicrobials in intensive care units for the ESBL
production by organisms. A high degree of
resistance to routinely used antibiotics was seen in
pseudomonas isolates. A similar degree of
antibiotic resistance was documented as early as
1991“%. The pseudomonas species was sensitive
only to piperacillin.

The CONS and Staph. aureus isolates were
resistant to all antibiotics and were less sensitive
to piperacillin, linezolid and cefoperazone

antibiotics. In the present study these organisms
were also resistant to vancomycin. But this is in
variance to many other studies which demonstra-
ted high degree of sensitivity to vancomycin®®2.
Enterobacteria isolates were more sensitive to
vancomycin and linezolid antimicrobials. This
was also demonstrated in other studies ®* 2,

Conclusion

Bacteriology of neonatal septicemia is very much
diverse and is not constant to place and time.
Several studies on neonatal sepsis have
documented the wide spread nature of bacteria
and its temporal variability. The present study
reinforces the wide diversity of bacterial isolates
in neonatal sepsis and reiterates the need for
periodic surveillance of microbial flora. The
growing antibiotic resistance to higher antibiotics
like vancomycin is a matter of serious concern.
Indiscriminate use of higher antibiotics should be
avoided to check the emergence of drug resistance
in neonatal sepsis.

Limitations of the Study
Since this is a retrospective study the clinical
profile of the neonates were not studied.
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