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Background: Neonatal sepsis is a clinical syndrome of bacteremia with systemic signs and symptoms of infection
in the first 4 weeks of life'. Most common micro-organisms causing neonatal bacteremia are Escherichia coli,
Klebsiellapneumoniae, Staphylococcus aureus, and Group B streptococci® etc. Bacteremia in Obstetric patients is
also a major health concern leading to ICU admission &leades to maternal mortality worldwide °. Objective: This
study was done to analyse gram negative bacteremia and their drug susceptibility pattern among neonates and
obstetric patients so that timely appropriate antibiotics therapy be initiated. Methods: This retrospective study was
conducted in the Maternal and Child tertiary care hospital from 1 October 2022 to 31 December 2022. Total of 471
suspected case of septicemia were included. Out of 471 patients, 369 (78.34%) patients were pediatrics and
102(21.65%) OBG patients. Blood was collected from suspected cases of bacteremia in Automated blood culture
bottles & incubated by automated blood culture system (BD Bactec machine) for 7 days. Positive flagged bottles
were processed & species were identified as per standard laboratory protocol. Antimicrobial susceptibility testing
was done by Kirby bauer disk diffusion method as per CLSI guideline 2022. Result: 43 (9.12%) bottles were
culture positive for gram negative bacteria. Most common GNB isolated were Acinetobacter species (37.20%),
Pseudomonas aeruginosa (23.25%), Escherichia coli (18.60%), Klebsiellapneumoniae (16.27%) and showed
resistance to Ampicillin (100%) Amoxicillin-clavulanate (93.02%), Ceftriaxone (76.74%), Ceftazidime (76.74%).
They were sensitive to Meropenem (100%), Imipenem (88.38%), Amikacin (95.35%), Gentamicin (74.52%).
Conclusion: Acinetobacter were the most common isolated pathogen. Routine surveillance of Antimicrobial
profile and Antibiotic sensitivity is required to prevent emergence of drug resistance among bacteria.
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INTRODUCTION

According to WHO, 1.6 million neonatal death occurs per year
worldwide amongst them 40% of all neonatal death occurs in the
developing countries (Sawhney, 2015). Due to difficulties in the early

Neonatal sepsis is a clinical syndrome of bacteremia characterized by
systemic signs and symptoms of infection in the first 4 weeks of life
(Greenhalgh, 2017). This can be divided into two main classes
depending on the onset of symptoms related to sepsis. Early onset
sepsis (EOS) usually presents within the first 72 hours of life. Late
onset sepsis (LOS) usually presents after 72 hours of life (Ansari,
2015). Most common micro-organisms causing neonatal bacteremia
are Escherichia coli, Klebsiellapneumoniae, Staphylococcus aureus,
and Group B streptococci (Black, 2013) efc. Various risk factors
associated with neonatal septicemia are low birth weight, prematurity,
premature rupture of membrane, preterm labour, birth asphyxia and
some ritual practices for umbilical cord care leading to high morbidity
and mortality in neonates (Lawn, 2005 and Upadhyay, 2012). Due to
exposure to unhygienic conditions in low socio-economic conditions
or rural background, delivery at home by untrained dais, contributes to
high risk of septicemia in neonates (Jitta, 2008 and Chi, 2018).

diagnosis of neonatal sepsis and the potentially devastating outcomes,
empirical antibiotic treatment is usually initiated when sepsis is
suspected. However, this empirical therapy is often inappropriate, with
unnecessary broad-spectrum antibiotics and a prolonged duration of
treatment contributing to an increasing number of multidrug-resistant
microorganisms in NICUs (Lawn, 2005). Bacteremia in Obstetric
patients is a major health concern leading to intensive care unit
admission and one of the leading causes of maternal mortality
worldwide (Moaddab, 2016). Increased susceptibility for certain
illnesses in obstetric patients is due to the unique physiological,
immunologic, and metabolic changes in pregnancy that complicates
management. This may go undiagnosed until there is significant
clinical deterioration. Timely recognition, adequate source control,
and appropriate antimicrobial therapy are responsible for good
outcomes in obstetric patients with sepsis. This study was done
retrospectively to analyze gram negative bacteremia and their drug
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susceptibility pattern among neonates and obstetric patients so that
timely appropriate antibiotics therapy can be initiated.

MATERIALS AND METHODS

This retrospective study was conducted in the Maternal and Child
tertiary care hospital at Western Rajasthan, India from 1 October 2022
to 31 December 2022.

Study population: A total of 471 patients with suspected case of
septicemia were included in the study. Out of 471 patients, 369
(78.34%) patients belongs to pediatrics category and 102(21.65%)
belongs to OBG patients.

Sampling procedure and processing: Blood was collected from
suspected cases of bacteremia by maintaining strict aseptic precaution
in blood culture bottles and sent immediately to Microbiology
laboratory. Blood specimens were incubated using automated blood
culture system (BD Bactec machine) for 7 days.

Cotrimoxazole (COT)
Ceftazidime (CAZ) 30 ug.

RESULTS

1.25/23.75ug, Amikacin (AK) 30 ug,

Total 471 Blood culture bottles were received in study time period.
Out of this, 43 (9.12%) bottles were culture positive for gram negative
bacteria (GNB). Out of 471 blood culture bottles, 369 bottles were
from pediatrics patients in which 36 (9.75%) GNB were isolated and
102 bottles were from OBG patients amongst them 7 (6.86%) GNB
were isolated as showed in Table 1. Among 36 culture positive
pediatrics patients 21 (58.33%) were male & 15 (41.66%) were
female. As showed in Table 2, Most common GNB isolated were
Acinetobacter species (37.20%) followed by Pseudomonas aeruginosa
(23.25%), Escherichia coli (18.60%), Klebsiellapneumoniae (16.27%)
and Citrobacterspecies( 4.65%). Gram negative bacteria showed
maximum resistance to Ampicillin (100%) followed by Amoxicillin-
clavulanate (93.02%), Ceftriaxone (76.74%), Ceftazidime (76.74%),

Table 1. Distribution of Samples

Total Culture Positive (GNB)
Pediatrics 369 36 (9.75%)
Gynecology 102 7 (6.86%)
Total 471 43 (9.12%)

Table 2. Distribution of Gram negative isolates (GNB) in blood culture sample

Pediatrics Gynecology Total
Escherichia coli 05 03 08 (18.60%)
Klebsiellapneumoniae 06 01 07 (16.27%)
Citrobacter species 01 01 02 (4.65%)
Pseudomonas aeruginosa 09 01 10 (23.25%)
Acinetobacter species 15 01 16 (37.20%)
Grand Total 36 07 43 (100%)

Table 3. Antibiotic Resistance profile of GNB isolates from Blood culture sample

Drugs Escherichia | Klebsiella Citrobacter Pseudomonas Acinetobacter | Total GNB
coli Pneumonia species aeruginosa species (n=16) | (n=43)
(n=8) (n=7) (n=2) (n=10)
Ampicillin (10pg) 8 (100%) 7 (100%) 2 (100%) 10 (100%) 16(100%) 43 (100%)
Gentamicin (10pg) 3(37.5%) 3 (42.85%) 1 (50%) 0 4 (25%) 11(25.48%)
Amikacin (30pg) 2 (25%) 0 O 0 0 2 (4.65%)
Ciprofloxacin (5ug) 6 (75%) 2 (28.57%) 1 (50%) 5 (50%) 13 (81.25%) 27 (62.79%)
Ceftriaxone (30pg) 7 (87.50%) | 6(85.71%) 1 (50%) 6 (60%) 13 (81.25%) 33 (76.74%)
Cefotaxime (30pg) 5(62.50%) | 4(57.14%) 1 (50%) 5 (50%) 14 (87.50%) 29 (67.44%)
Cefepime (30ug) 5(62.50%) | 2(28.57%) 1 (50%) 3 (30%) 11 (68.75%) 22 (51.16%)
Ceftazidime (30png) 7 (87.50%) | 6(85.71%) 1 (50%) 5 (50%) 14 (87.50%) 33 (76.74%)
PiperacillinTazobactam (100/10 pg) 1(12.50%) | 1(14.28%) | O 2 (20%) 7 (43.75%) 11 (25.58%)
Azotreonam (30pg) 3 (37.5%) 3(4285%) | O 7 (70%) 16 (100%) 29 (67.44%)
Imipenem (10pg) 1 (12.5%) 0 1 (50%) 1 (10%) 2 (12.5%) 5 (11.62%)
Meropenem (10pg) 0 0 0 0 0 0
Amoxicillin-clavulanate (20/10pg) 5 (62.5%) 7 (100%) 2 (100%) 10 (100%) 16 (100%) 40 (93.02%)

Positive or negative cultures bottles were determined by BDBactec
automated machine. Blood cultures were considered negative only
after 7 days of incubation. Positive flagged bottles were subcultured
on blood agar and MacConkey agar plates, and incubated aerobically
at 37 °C and conventional biochemical reactions were carried out as
per standard laboratory protocol to isolate and identify the pathogen.
Antimicrobial susceptibility testing was done by Kirby bauer disk
diffusion method on Mueller Hinton Agar and zone size interpreted as
per Clinical Laboratory Standard Institute (CLSI) guidline (Clinical
and Laboratory Standard Institute, 2022).

Antibiotics disks (Himedia, India) used were: Ampicillin (AMP)
10ug, Amoxicillin-clavulanate (AMC) 20/10ug, Gentamicin (GEN)
10ug, Piperacillin-tazobactam (PIT) 100/10ug, Ceftriaxone (CTX) 30
ug, Ciprofloxacin (CIP) Sug, Cefepime (CPM) 30 ug, Ciprofloxacin
(CIP) 5 ug, Imipenem (IPM) 10 ug, Aztreonam (AT) 20 ug,

Ciprofloxacin (62.79%), cefotaxime (67.44%) and Aztreonam
(67.44%). Among GNB isolates Acinetobacterspecies, Escherichia
coli, Klebsiellapneumoniae were detected multidrug resistant. They
were found sensitive to Meropenem (100%), followed by Imipenem
(88.38%), Amikacin (95.35%), Gentamicin (74.52%), and
Piperacillin-Tazobactam(74.42%).

DISCUSSION

Septicemia is the major cause of morbidity & mortality in Infant. In
this study, Blood culture positivity of GNB isolates was 9.12% which
is similar to the study done by Mudzikati et al. (2015) Morkel Get al.
(Morkel, 2014) & Nordberg, V et al (2021) with positivity rate of
9.8%, 11% &14% respectively. Difference in higher or lower rate of
blood culture positivity might be due to different population type &
sample size. In this study, Bacteremia in Neonates were more common
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in male (58.33%) than female (41.66%) which is concordant with the
study done by Shamahy HA et al (Al-Shamahy 2012) (male (60.8%)
and (39.2%) females). This could be because of more preference is
given to male child than female child in our Indian society and also
further study is required regarding immunity status of male & female
Child. In this study, Acinetobacter species (37.20%) were most
commonly isolated followed by Pseudomonas aeruginosa (23.25%),
Escherichia coli (18.60%), Klebsiellapneumoniae (16.27%) and
Citrobacter species ( 4.65%). This correlates with the findings of Nazir
A et al (2019) & Mahich S et al (Mahich. 2021) study. They found
maximum sepsis caused by Acinetobacter species with 13.7% and
22.7% respectively. Present study findings does not correlates with the
study done by Joshi SG et al (Joshi, 2000) & Aurangzeb B et al
(Aurangzeb, 2003). In Joshi SG et al study, predominant GNB were
Pseudomonas aeruginosa (38.3%) followed by Klebsiellapneumoniae
(30.4%), Escherichia coli (15.6%) and Acinetobacter sp. (7.8%).
Aurangzeb B et al presented with Escherichia coli (E. coli)
commonest organism with (77.1%) followed by Pseudomonas
aeruginosa (8.9%) & Klebsiellapneumoniae (8.9%).

Etiological agent of bacteremia in neonates and gynecology patients
might change depending upon the study population type, study design,
different treatment pattern in hospitals etc. Acinetobacter is emerging
multidrug resistance nosocomial pathogen found predominant isolates
causing bacteremia in Neonates and in OBG patients in our hospital
setting. Probably this could be because of inappropriate infection
control practices in ICUs & Wards. That’s why periodic training &
health education of hospital staff is required to prevent as well as to
implement hospital infection control practices within the institute.
Also periodic surveillance of Antibiogram profile is needed to know
most common circulating pathogen of our hospital as these varies
from institution to institution. In our study most of the GNB isolates
were resistant to Ampicillin (100%), Amoxicillin (93.02%) and Third
generation Cephalosporin  (76.74%) and were sensitive to
Aminoglycosides (95.35%) and Meropenem (100%) which correlates
with the Muley et al (Muley, 2015) study where GNB isolates were
sensitive to Aminoglycosides (70%) & Carbapenem (100%). In
present study GNB isolates were Multidrug resistant could be because
of irrational and unnecessary use of antibiotics, as our settings is a
tertiary care hospital most of the patients were referred from periphery
& already they have been treated with so many antibiotics. That’s
why routine antibiotic sensitivity should been done and treatment
should either be escalated or deescalated as per microbiology AST
report. This will help in preventing unnecessary exposure of antibiotic
to bacteria and thus lesser development of MDR bugs.

CONCLUSION

Acinetobacter species were the most common bacteria causing
bacteremia in our set up. GNB isolates in this study showed high
degree of drug resistance to commonly used antibiotics. Bacteremia in
neonates & OBG patients due to MDR pathogen leads to high
morbidity & mortality as very limited option are available for
treatment. Therefore, routine surveillance of Antimicrobial profile and
Antibiotic sensitivity is required to update our knowledge regarding
current circulating strain of hospital & this will help in preventing
emergence of drug resistance among bacteria.
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