
Neonatal sepsis is a disseminated disease
with positive blood culture during the first month
of life1 and is a common cause of mortality in
neonates. Mortality rates in neonatal sepsis differs
according to the type of organisms involved. Gram
negative bacteria cause the highest mortality rate
in neonatal sepsis2. The microbial etiology of
neonatal sepsis is variable and often changes

temporarily. Group B Streptococci is a common
cause of neonatal sepsis in west but infrequent in
India and other tropical countries. Staphylococcus
aureus, Klebsiella, E.coli along with Coagulase
negative Staphylococcus species and
Pseudomonas are the main organisms responsible
for neonatal septecemia in India3. An increase in
sepsis caused by gram negative organisms has
been reported in the recent years4,5. The variety
and the antimicrobial sensitivity of the micro-
organism causing sepsis can be different for each
NICU and it can also change over time for the same
unit6. Indiscriminate use of broad spectrum
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antibiotics and prolonged courses of antibiotic
therapy have resulted in increased incidence of multi-
drug resistant bacteria. Recently the emergence of
cephalosporin resistance in gram-negative
nosocomial pathogens is a formidable problem,
associated with adverse clinical outcomes and
increased hospital costs. This study was undertaken
to evaluate the prevalence of gram-negative
bacteraemia in neonates and to determine the level
of cephalosporin  resistance amongst these isolates.
Methodology

The study was conducted in the Enteric
laboratory of the Department of Microbiology,
Jawaharlal Nehru Medical College and Hospital,
AMU, Aligarh between January 2006 to September
2011. A total number of 1,740 samples were received
from neonatal intensive care unit (NICU),
Department of Paediatrics, for blood culture in brain
heart infusion broth. Repeated subcultures were
done on 5% sheep blood agar and MacConkey
agar after 24 hours, 48 hours and 7 days of
incubation at 37°C. Cultures showing growth were
identified by standard biochemical procedures7.
Antimicrobial susceptibility testing was done on
Mueller Hinton’s agar by Kirby Bauer Disc
diffusion method as per the CLSI guidelines8 for

the following antimicrobials: cefotaxime 30µg,
ceftriaxone 30µg ,  cefoperazone 75µg ,
cefoperazone-sulbactum 75/75 µg, gentamicin
10µg, amikacin 30µg, tobramycin 10µg ,
ciprofloxacin 5µg , Imipenem 10µg.
Screening for ESBL

This was done as part of routine
susceptibility testing, according to the following
criteria :Two discs, ceftriaxone (30 µg) and
cefotaxime (30 µg), were used. An inhibition zone
of  25mm for ceftriaxone and  27mm for
cefotaxime indicated that the strain probably
produced ESBL9.
Phenotypic confirmation test for ESBL

Two discs, containing cefoperazone (75
µg) and cefoperazone-sulbactum (75/75 µg), were
used. A  5mm increase in zone diameter for
cefoperazone along with sulbactum versus its zone
when tested alone confirmed ESBL production9.

RESULTS

Blood culture was positive in a total of
997(57.3%) patients. Four hundred and fifty five
(26.2%) samples showed growth of gram positive
pathogens and 542(31.1%) non-duplicate Gram-

Graph 1. Distribution of isolates from patients of Neonatal ICU

Graph 2.  Susceptibility pattern of gram negative pathogens
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negative bacteria were isolated from these blood
samples. The male-to-female ratio was 0.6:1. Among
patients with sepsis, 372 patients (68.63%) had
early-onset and 170 (31.37%) had late onset
neonatal sepsis.

Among the gram negative pathogens
Klebsiella pneumoniae was the predominant
isolate 358(66.05%) followed by Escherichia coli
84(15.5%), Acinetobacter spp 42(7.7%) and
Pseudomonas aeruginosa 32(5.9%) and
Citrobacter 26(4.8%).(Graph 1)

Two hundred and thirty four isolates
(43.1%) were found to show resistance against
cephalosporins. Maximum resistance was
observed in case of Klebsiella pneumoniae
161(68.80%), followed by Acinetobacter 23(9.82%),
E.coli 22 (9.40%) and Pseudomonas aeruginosa
17(7.26%). Least resistance was observed in
Citrobacterspp.11(4.70%).(Graph 2). 203 (37.5%)
of  the gram negative isolates were found to be
ESBL producers.

DISCUSSION

Gram-negative bacteraemia is a major
cause of sepsis in neonates, contributing
substantially to the mortality and morbidity. This
retrospective study on septicaemic neonates
admitted to the NICU of J.N. Medical College,
Aligarh, presents valuable data on sepsis caused
by Gram-negative bacteria, over a five year period.
Because sepsis may manifest with nonspecific
clinical signs and its effects may be devastating,
rapid empiric antibiotic therapy based on local
pattern of aetiology and antimicrobial susceptibility
is recommended.

In our study prevalence of gram negative
septicaemia was found to be 31.1%, which is
comparable to other studies from North India10. In
this study male to female ratio was 0.6:1 and early
onset sepsis was more common than late-onset
sepsis (68.63% versus 31.37%). This finding was
comparable to the results of Kumar et al11. The
high prevalence of early onset sepsis in semitropical
countries like India may be because of multi-
resistant hospital acquired pathogens , which are
transmitted during the perinatal period10. These
organisms are usually resistant genera of the family
Enterobacteriaceae, Pseudomonas spp. and
Staphylococci 12 .

The most frequent isolates were
Klebsiella spp (66·05 %), Escherichia coli (15.5%),
and Citrobacter (4.8%)  among the
Enterobacteriaeceae and among the nil fermenters
Acinetobacter spp (7.7%) and Pseudomonas
aeruginosa (5.9%). Similar microbiological
spectrum has been reported in other Indian studies
13,14,15 . Cephalosporin resistance was noted in
43.1% of the isolates, out of which 37.5% isolates
were  ESBL producers. The high prevalence of
ESBL-producing isolates may be due to the
selective pressure imposed by extensive use of
antimicrobials in the intensive-care unit. A study
from central India reported even higher rate of ESBL
production (76·5%)16. Antibiotic resistance can
cause many difficulties in the treatment of sepsis
such as increase in mortality rate, duration of
hospitalization and treatment expenses.

According to the result of this study, we
can conclude that gram negative bacteria are an
important cause of early and late-onset neonatal
sepsis. ESBL producing strains are of major concern
since treatment options of these strains are limited
to drugs like imipenem, which are beyond the reach
of the low socio-economic population. Efforts
should be taken for justified and restricted use of
antimicrobials to decrease the spread of
antimicrobial resistance.  Screening for ESBL
should be done routinely in all the hospitals to
prevent dissemination of these strains within and
between hospitals.

REFERENCES

1. Edwards MS. Postnatal infections. In: Fanaoff
and Martins Neonatal-perinatal Medicine, 8th

ed. Philedelphia: Mosby Elsevier, 2006; pp.
791-804.

2. Karunakaran RN, Raja S, Ng KP, Navaratnam P.
Etiology of blood culture isolates among patients
in a multidisciplinary teaching hospital in Kuala
Lumpur. J Microbiol Immunol Infect 2007; 40:
432-7.

3. Rao PS, Baliga M, Shivananda PG. Bacteriology
of neonatal septicaemia in a rural referral hospital
in south India. J Trop Pediatr 1993; 39: 230-3.

4. Kristof K, Kocsis E, Nagy K. Clinical
microbiology of early onset sepsis, particularly
among preterm babies. Acta Microbiol Immunol
Hung 2009; 56: 21-51.

5. Shah SS, Ehrenkraz RA, Gallagher PG. Increasing
incidence of gram negative rod bacteraemia in a



J PURE APPL MICROBIO, 6(SPL. EDN.), OCTOBER 2012.

58 KHAN et al.:  STUDYE OF NEONATAL SEPSIS

newborn intensive care unit. Paediatr Infect |Dis
J 1999; 18: 591-5.

6. Yalaz M, Cetin H, Akisu M, Aydemir S. Neonatal
nosocomial sepsis in a level-III NICU: evaluation
of the causative agents and antimicrobial
susceptibilities. Turk J Paediatr 2006; 48: 13-
18.

7. Collee JG, Fraser AG, Marmion BP, Simmons
A. Mackey and McCartney practical Medical
Microbiology.In:Collee JG, Miles RS, Watt B
,editors. Tests for the identification of Bacteria.
14th ed. New Delhi, India : Elsevier;2006.pp.131-
149.

8. Clinical and Laboratory Standards Institute
2003. Performance standards for antimicrobial
susceptibility testing: eighteenth informational
supplement: Approved standards M100-S18.
Clinical and Laboratory Standards Institute,
Baltimore, USA. 2008.

9. Rizvi M, Fatima N, Rashid M, Shukla I, Malik
A, Usman A, et al. Extended spectrum AmpC
and metallo-beta-lactamases in Serratia and
Citrobacter spp. in a disc approximation assay.
J Infect Dev Ctries 2009; 3(4):285-94.

10. Jain A, Roy I, Gupta MK, Kumar M, Agarwal
SK. Prevalence of extended-spectrum -
lactamase producing gram negative bacteria in

septicaemic neonates in a tertiary care hospital.
J Med Microbiol 2003; 52: 421-5.

11. Kumar VCS, Neelagund YF, Suneeta K, Sudha
B, Kalapannavar NK, Basavarajapa KG.
Perinatal risk factors and microbial profile of
neonatal septicaemia: A multicentered study. J.
Obstet. Gynecol. 2008; 58(1):32-40.

12. Begue P. Current orientation of antibiotic
treatment in neonatal bacterial infection. Bull
Soc Pathol Exot 1991; 84: 712-20.

13. Das PK, Basu K, Chakraborty P, Bhowmik PK.
Clinical and bacteriological profile of neonatal
infections in metropolitan city based medical
college nursery. J Indian Med Assoc 1999; 97:
3–5.

14. Kapoor H, Sumathi M, Aggarwal P, Jain SD,
Kaur J. Spectrum of bacterial isolates in high
risk areas of a tertiary care hospital: 3 year study.
Indian J Med Microbiol 2000; 18: 166–169.

15. Viswanathan R, Singh AK, Basu S, Chatterjee S,
Sardar S, Isaacs D. Arch Dis Child Fetal Neonatal
2011 Ed doi:10.1136/archdischild -2011-300097

16. Hansotia J B, Agarwal V, Pathak AA, Saoji AM.
Extended spectrum -lactamase mediated
resistance to third generation cephalosporins in
Klebsiella pneumoniae in Nagpur, central India.
Indian J Med Res 1997;105: 158–161.


