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ABSTRACT

Background: Neonatal sepsis refers to systemic bacterial infection documented by positive blood culture in the first
four weeks of life and is one of the four leading causes of neonatal mortality and morbidity in India. This study was a
retrospective study to identify the bacterial isolates in neonatal septicaemia and their antimicrobial susceptibility in a
tertiary care hospital in Uttarakhand, India from January 2013 to June 2015.

Methods: Blood culture in newborns with clinical sign of septicaemia was retrospectively studied. Antimicrobial
susceptibility testing was performed by Kirbuay -bauer disc diffusion susceptibility method in accordance to clinical
laboratory standard institute guidelines (CLSI).

Results: 10.3% (124 /1200) cases of septicaemia could be confirmed by blood culture. Of these Gram negative could
be isolated in (62%) of cases and (38%) were of gram positive isolates. Kliebsiella was the predominant pathogen
(42.8%) among the gram negative pathogens followed by E coli (18.1%). CONS (57.4%) was the predominant gram
positive pathogen. Of the Gram positives isolates 6% were methicillin  resistant S.aureus (MRSA). Polymyxin
(77.8%) and tigecycline (72%) were most effective drugs against gram negative isolates were as gram positive
organisms showed maximum sensitivity to vancomycin (90%) and linezolid (87%).

Conclusions: This study highlights the growing resistance to commonly used antibiotics; ampicillin, penicillin,
ceftriaxone and ceftazidime and also highlights the importance of kleibsiella and Staphylococcus aureus as principal
organism responsible for neonatal sepsis in tertiary care settings.
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INTRODUCTION

Neonatal sepsis refers to systemic bacterial infection
documented by positive blood culture in the first four
weeks of life and is one of the four leading causes of
neonatal mortality and morbidity in India.*® It contributes
to be a major problem for neonates in neonatal intensive
care units all over the world. Infection rates are standard
indicators of quality and safety in all healthcare settings

all over the world. The challenge of infection control
policies and procedures is always to decrease the
frequency of health care associated infection (HAI).
Consequently determining infection rates through a
surveillance program is central step in both identifying
problems and evaluating the implementation of any
program.* Healthcare associated infections are associated
with increased morbidity, mortality, and economic
burden either direct or indirect.®
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Neonatal infection can be acquired vertically from birth
canal or environmentally due to lack of health care
facilities. Signs and symptoms of neonatal infection are
often nonspecific and the rates of hospital septicemia
operating with both prematurity and low birth weight are
increasing. Newborns are devoiced of efficient structural
barriers, of a protective endogenous microbial flora and
of a mature immune system. Premature and growth
restricted babies in particular who are admitted in NICU
are under profound physiological instability and are
frequently exposed to therapeutic interventions associated
with infectious complications such as invasive procedures
and broad spectrum antibiotics.

Neonatal sepsis is broadly divided into two types
according to age of onset. Early onset sepsis (<72 hours)
and late onset sepsis (72 hours to 28 days). It is caused by
a variety of gram negative and gram positive bacteria as
well as sometimes yeasts. The spectrum of organism that
causes neonatal sepsis changes over time and varies from
region to region. This is due to the changing pattern of
antibiotic use and changes in lifestyle. The prevalence of
bacterial profile of blood culture and their susceptibility
pattern in an area provide guidance to start empirical
treatment which is the cornerstone in the management of
sepsis.

Therefore this study is undertaken to determine the
profile and antibiotic sensitivity pattern of isolate in case
of neonatal sepsis.

METHODS

All newborn aged 0 to 28 days admitted in NICU from
January 2013 to June 2015 with one or more signs and
symptoms suggestive of sepsis with or without risk factor
for sepsis in whom blood culture or any other culture was
sent were recruited in the study. Empirical antibiotic used
and site of sepsis was retrieved from the data. Healthy
term neonates having transient tachypnea of newborn,
those with gross congenital anomalies and those
undergone major surgical intervention prior to sending
blood culture were excluded from the study. Institutional
ethics committee clearance was taken. Neonate complete
history, examination and investigation were recorded
according to the Performa and the subjects were divided
into culture negative and culture positive cases.
Antimicrobial susceptibility testing was performed by
Kirby —Bauer disc diffusion susceptibility method in
accordance to Clinical Laboratory Standards Institute
(CLSI) guidelines6.The blood culture specimen was
processed in BACTEC 9120. Inoculated blood culture
media was considered negative if there was no growth
after continuous incubation for upto 5 days, the data was
expressed in terms of frequency and percentage. Chi
square test was used to check the test of proportion. The
results were analyzed using the statistical package, SPSS
version 14.

RESULTS

During the two and a half year period starting from
January 2013 to June 2015 a total of 1200 blood samples
were sent from septicaemia neonates, out of which 124
blood cultures turned out to be positive giving an overall
prevalence rate of 10%. Detailed aetiology of Gram
negative and gram positive bacilli is provided in Table 1
and Table 2 respectively. Among culture positive cases,
Gram negatives were the commonest organism found
(62%).The prevalence rate of gram positive isolates was
(38%). Out of Gram negative isolates Klebsiella was the
commonest organism found 42.8%, followed by E coli
(18.10%), and Acinetobacter (10.3%). In Gram positive
organisms CONS (68%) was the most common isolate
followed by Staphylococcus aureus (21.2%). Of total
gram positive isolate MRSA was found to be (6.3%).

Table 1: Distribution (frequency) of bacterial isolates
from newborns with clinically suspected cases of
septicaemia.

Distribution Percentage

Klebsiella species 33 42.8
Klebsiella pneumonia 25

Klebsiella oxytoxa 8

Escherichia species 14 18.1
Acinetobacter species 8 10.3
Acinetobacter baumannii 5

Acinetobacter Iwofii 3

Enterobacter species 7 9
Citrobacter species 7 9
Pseudomonas 4 5.10
Non fermenting gram

negative Bacillus g G
Unidentified gram 1 13

negative Bacillus

Table 2: Distribution (frequency) of bacterial isolates
from newborns with clinically suspected cases of
septicaemia.

Isolate gram positive Distribution

Percentage

cocci (n=47) (frequency) (%)
Coagulase negative 32 68
staphlylococcus

Staphyl occus aureus 7 21
Methicillin resistant 3 6
Staphylcoccus aureus

Enterococcus 3 6
Steptococcus 1 2
Gram positive bacilli 1 2
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Table 3 and 4, show the comparative sensitivity
percentage of gram negative and gram positive isolates to
commonly use antimicrobial drugs. Most of the gram
positive and gram negative isolates showed resistance to
commonly used drugs like ampicillin, ceftriaxone and

ampicillin. Among sensitivity pattern in gram negative
isolates there was a high degree of sensitivity to drugs
like Polymyxin b (77.8%) and tigecycline (72%) and
among gram positive to vancomycin (90%) and linezolid
(87%). None of the MRSA strain was resistant to

ceftazidime. None of the isolate was sensitive to vancomycin.

Table 3: Comparative sensitivity percentage of gram negative bacteria to different antimicrobial agent.

AMP! CTR?
Kliebsiella 33 0 6% 3% 3% 57% 6% 6% 48% 60% 87% 87%
(1) v @ (25) (2 (2 (16) (20) (29) (29)
Ecoli 14 0 21% % 21% 71% 35% 28% 21% 21% 78% 64%
(3) 1 Q) (10) (5) 4 (3) (3) (11) )
. 13% 50% 13% 85% 87% 75%
Acinetobacter 8 0 0 0 0 0
(1) 4 (1) (7) ) (6)
Enterobacter 7 0 14% 0 28.50% 57% 14% 28.50% 2850% 57% 57% 86%
1) 2 (4) 1) (2 (2 4) 4 (6)
Citrobacter 7 0 28% 0 28% 42% 42% 42% 57% 85% 71% 100%
(2 (2 (3) (3 (3) 4 (6) ©) )
Psedomonas 4 0 25% 25% 100% 100% 50% 25% 75% 75% 75% 0%
(1) (I C)) 4 (2 3 3 3 3

Penicillin (AMP); Ceftriaxone (CTR); Cephalosporin (CZ); B lactem inhibiter (PIT); Carbepenum (IMP), Aminoglycoside (GEN,AK),
Quinolones (CIP,LE), Lipopeptides (PB), Glycycline (TGC).

1 Ampicillin; 2 Ceftrixone; 3 Ceftazidime; 4 Piperacillin tazobactem; 5 Imipenum; 6 Gentamycin; 7 Amikacim; 8 Ciprofloxacian,; 9
Levofloxacin; 10 Polymxin b; 11 Tigecyline.

Table 4: Comparative sensitivity percentage of gram positive bacteria to different antimicrobial agent.

N AMP! CTR? IMP* GEN® LE® TGC® TEIM VA Lz
CoNS 2 0 34%(11) 6%(2)  56%(18)  47%(15)  84%(27) 84%(27) 91%(29)  84%(27)
Staphaureus 7 0 14%(3)  28.50%(2) 57%(4) 43%(3) 86%(6)  71%(5)  86%(6) 71%(5)
MRSA 3 0 0 0 0 67%(2) 100%(3) O 100%(3)  67%(2)
Enterococcus 3 0 0 0 100%(3)  100%(3)  100%(3) 67%(2)  67%(2) 100%(3)
Streptococcus 1 0 100%(1) O 100%(1)  100%(1)  100%(1) 100%(1) 100%(1)  100%(1)
GPB 1 R 0 0 0 0 0 0 100%(1)  100%(1)

Penicillin (AMP); Ceftriaxone (CTR); Carbepenum (IMP), Aminoglycoside (GEN); Quinilones (LE), Glycline (TGC) Glycopeptides

(TEIL, VA, LZ).
1 Ampicillin; 2 Ceftrioxone; 4 Imipenum; 5 Gentamycin; 8 Levofloxacin; 10 Tigecyline; 8 Teicoplanin; 12 Vancomycin; 13 Linezoleid.

DISCUSSION

Blood infection is the main cause of neonatal mortality
in the neonatal intensive care units7.The uncertainty
surrounding the clinical approach to treatment of neonatal
septicemia can be minimizes by periodic epidemiological
surveys of aetiological agents and their antibiotic
sensitivity patterns leading to recognition of the most
frequently encountered pathogens in a particular
geographical area. For effectual management of
septicemia cases, study of bacteriological profile along
with antimicrobial sensitivity pattern plays a noteworthy
role.

In the present study the overall sepsis rate was 10.3%
(124/1200), which is quite low compared to other
studies.?*®° Low blood culture isolation rate in this

study might be due to several reasons, e.g. administration
of antibiotics before blood collection either to the mother
or to the baby or the possibility of infection with viruses,
funguses or anaerobes which cannot be ruled out.’®*
Some of these patients may have metabolic disease
inappropriate blood sampling or culture techniques.**** A
negative blood culture does not exclude sepsis and about
26% of all neonatal sepsis could be due to anaerobes.™ It
is possible that many anaerobes were being missed in
this study. Chow et al demonstrated the significance of
anaerobes in neonatal sepsis.’ In a recent Indian study,
anaerobes were isolated in 6.6% cases of neonatal blood
cultures.'” However the feasibility, logistics and cost
effectiveness of routine anaerobic cultures for neonatal
sepsis needs to be explored. Zaidi et al reported that
anaerobic cultures are rarely helpful in majority of

International Journal of Contemporary Pediatrics | January-March 2016 | Vol 3 | Issue 1  Page 202



Pandita N et al. Int J Contemp Pediatr. 2016 Feb;3(1):200-205

paediatric patients and usually show positive results only
in clinical settings associated with anaerobic infections.™

The pathogens most often implicated in neonatal sepsis in
developing countries differ from those seen in developed
countries. Overall Gram negative organisms are more
common and are mainly represented by Klebsiella, E.coli
and Pseudomonas. Of the Gram positive organisms CoNS
and S.aureus are most commonly isolated.*

In the present study, gram negative and gram positive
septicemia was encountered in (62%) and (38%) of the
culture positive cases. A recent study conducted in
Karnataka reported 70.5% neonatal septicemia caused by
gram -negative isolates.”® Out of the gram negative
isolates Klebsiella pneumonia was found to be
predominant pathogen (42.8%). K. pneumonia was
reported as a predominant pathogen in NNPD Report
2002-2003 and by Mane et al and Mustafa et al from
India and by Irregu et al from Nigeria.”** Predominance
of K. pneumonia as the causative agent may be due
selective pressure of antimicrobial agents so that resistant
organisms tend to colonize and proliferate in the
neonates.

Other Gram negative organisms isolated were E. coli
(18.10%), Acinetobacter species (10.3%), Enterobacter
(9%) and Pseudomonas species (5.10%). Huang et al
described Acinetobacter baumannii as nosocomial
pathogens in adults, being also responsible for infections
in neonates hospitalized in ICU, causing pneumonia. It is
ubiquitous microorganism implicated in a number of
outbreaks in ICUs.”

Among gram positive isolates CoNS (57.4%) was the
most common pathogen isolated from gram positive
isolates. CoNS as a predominant source of infection in
NICU has been reported in studies of United States and
Asian countries.®®*” In Europe, most of the nosocomial
infections (76%) were caused by gram positive bacteria,
with CoNS being the most frequently occurring pathogen
even in Brazil. %%

S. aureus was isolated from (21.2%) of gram positive
organisms and was the next common pathogen following
CoNS and S. aureus as a major pathogen of neonatal
septicemia has been reported by Karthikeyen et al.*
These findings have implications for therapy and
infection control .It can survive in the environment for a
relatively long time and is fairly widely distributed in the
hospital environment and therefore has the potential for
being transmitted from the environment to the patients
through practices that breach infection control measures.
S. aureus is the most common pathogen causing
pustulosis and cellulitis in neonates. The presence of
virulence factors such as the Panton-Valentine leucocidin
is thought to contribute to the pathogens ability to cause
skin and soft tissue infections. In addition to
underdeveloped epidermis and frequent breeches in skin

integrity due to intravenous catheters, blood draws and
heel pricks place preterm neonates at risk of infection.

Antibiotic resistance is today a global problem Reports
of multi-resistant bacteria causing neonatal sepsis in
developing countries are increasing .The wide availability
of the over the counter antibiotics and the in appropriate
use of broad -spectrum antibiotics in the community may
explain this situation. It is difficult to compare antibiotic
resistance between countries because the epidemiology of
neonatal sepsis is extremely variable.

Antibiotic susceptibility pattern was studied for all
isolates causing neonatal sepsis. The analysis of drug
sensitivity pattern showed that, among gram negative
isolates, maximum numbers were sensitive to Polymyxin
(77.8%) and tigecycline (72%) and gram positive were
sensitive to vancomycin (90%) and linezolid (87%).
Resistance was observed against commonly used
antibiotics such as penicillin ampicillin, amoxiclav, and
ceftazidime. The greater prevalence to commonly used
antibiotics has been reported by other studies.*

In the present study, Klebsiella species revealed high
susceptibility to polymyxin (87%) and tigecycline (87%)
and E. coli to polymyxin (78%) and imipenem (78%).
They exhibited a greater degree of resistance to
aminoglycosides and fluoroquinolones; this could be due
to indiscriminate use of these drugs in community.
Among Gram positive isolates CoNS was sensitive to
vancomycin (91%) and linezolid (84%) and S. aureus to
vancomycin (86%) and tigecycline (86%). All of the
MRSA strains were sensitive to vancomycin.

We did not distinguish between community and hospital
acquired infections for analyzing our results. Being a
retrospective  study of  microbiological records,
correlation with neonatal mortality and morbidity was not
possible. Inclusion of this data would have definitely
enhanced utility of this.

CONCLUSION

It is evident from this study that Gram negative
organisms (Klebsiella, E. coli). CoNS and S. aureus are
the leading cause of neonatal sepsis in this study, and
most of them are resistant to multiple antibiotics. An
alarming finding of this study is the high proportion of
organisms resistant to commonly used antibiotics, which
could be explained due to indiscriminate use of these
drugs in community. So authors suggest an effective
infection  control  programme, regular antibiotic
susceptibility surveillance and evaluation, and the
enforcement and periodic review of the antibiotic policy
of the hospital as well as encouragement of rational
antibiotic use so as to reduce rate of acquiring
nosocomial infections and development of bacterial
resistance. Furthermore, we advise that health education
be provided to the public on the dangers of indiscriminate
use of antibiotics, which is currently considered to be a
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menace in our society and which has been responsible for
the ineffectiveness of most commonly used antibiotics
such as penicillin and ampicillin, as observed in our
study.
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