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Abstract

Background: Periodic evaluation of organisms responsible for neonatal sepsis
is essential for the appropriate management of neonates. Therefore, this study
was undertaken to determine the profile and antibiotic sensitivity patterns of
aerobic isolates from blood cultures of neonates in a tertiary care hospital in
Muzaffarpur, India. Materials and Methods: An analysis was conducted on all
blood culture reports obtained between August 2021 and July 2023 from
newborns admitted to the Department of Paediatrics and the Neonatal Intensive
Care Unit (NICU) at SKMCH, Muzaffarpur, Bihar. Blood culture was done for
all neonates suspected to have septicemia. Blood culture sample included a
single sample collected from a peripheral vein or artery under aseptic
conditions. The local site was cleansed with 70% alcohol and povidone iodine
(1%), followed by 70% alcohol again. Blood cultures were done in a brain heart
infusion biphasic medium. Isolate was identified by their characteristic
appearance on their respective media, Gram staining and confirmed by the
pattern of biochemical reactions using the standard method. Antimicrobial
susceptibility testing was performed for all blood culture isolates by Kirby—
Bauer disc diffusion method as recommended in the National Committee for
Clinical Laboratory Standards (NCCLS) guidelines. Result: During the study
period, a total of 638 newborns with clinical sepsis were admitted. Blood culture
reports were positive in 101 cases (15.83%). Among the culture positive cases,
there were 84 (70.5%) male and 43 (36.1%) female neonates with the male-to-
female ratio of 1.8:1. Early-onset sepsis cases were found to be three times
higher than late-onset sepsis. Out of 101cases, 70 (69.3%) had early-onset sepsis
and 31 (30.6%) had late-onset sepsis. The included Gram-negative bacilli
(73/101, 72.2%) and Gram-positive cocci (58/101, 57.4%). Klebsiella spp. and
coagulase-negative staphylococci (CONS) were the most common Gram-
negative and Gram-positive organisms. Conclusion: 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 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.

INTRODUCTION

Septicemia in neonates refers to generalized 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.l** Neonatal septicemia continues to be a major
problem for neonates in neonatal intensive care units
around the world.!

Neonatal mortality rate is one of the indicators for
measuring the health status of a nation.!®! There could
be various reasons for neonatal mortality but
septicemia continues to be a major cause of neonatal

mortality and morbidity worldwide. Incidence varies
from country to country, but it is much higher in
developing countries than in developed nations.[
According to World Health Organization (WHO)
estimates, there are about 5 million neonatal deaths a
year, with 98% occurring in developing countries.’]
Neonatal sepsis is broadly divided into two types
according to age of onset: Early-onset sepsis (<72
hrs) and late-onset sepsis (>72 hrs-28 days). Early-
onset sepsis is acquired during fetal life, delivery, or
at the nursery.[®! Neonatal sepsis is caused by a
variety of Gram-positive as well as Gram-negative
bacteria, and sometimes yeasts.[®! The spectrum of
organisms that causes neonatal sepsis changes over
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times and varies from region to region. This is due to
the changing pattern of antibiotic use and changes in
lifestyle.[

Periodic evaluation of organisms responsible for
neonatal sepsis is essential for the appropriate
management of neonates. Therefore, this study was
undertaken to determine the profile and antibiotic
sensitivity patterns of aerobic isolates from blood
cultures of neonates in a tertiary care hospital in
Muzaffarpur, India.

MATERIALS AND METHODS

An analysis was conducted on all blood culture
reports obtained between August 2021 and July 2023
from newborns admitted to the Department of
Paediatrics and the Neonatal Intensive Care Unit
(NICU) at SKMCH, Muzaffarpur, Bihar. Blood
culture was done for all neonates suspected to have
septicemia.

Blood culture sample included a single sample
collected from a peripheral vein or artery under
aseptic conditions. The local site was cleansed with
70% alcohol and povidone iodine (1%), followed by
70% alcohol again. Blood cultures were done in a
brain heart  infusion biphasic ~ medium.
Approximately, 3 ml of blood was inoculated into the
brain heart infusion broth and incubated at 37°C.
Subcultures were done on sheep blood agar and
MacConkey agar at the earliest visual detection of
turbidity or blindly on days 1, 4, and 7 if the bottles
did not show turbidity. Isolate was identified by their
characteristic appearance on their respective media,
Gram staining and confirmed by the pattern of
biochemical reactions using the standard method. %
Members of the family enterobacteriaceae were
identified by indole production, H2S production,
citrate utilization, motility test, urease test, oxidase,
carbohydrate utilization tests, and other tests. For
Gram-positive  bacteria, coagulase, catalase,
bacitracin and optochin susceptibility tests and other
tests were used. Blood culture broth that showed no
microbial growth within seven days was reported as
culture negative, only after result of routine
subculture on blood, MacConkey, and chocolate
agar.l0

Antimicrobial susceptibility testing was performed
for all blood culture isolates by Kirby—Bauer disc

diffusion method as recommended in the National
Committee for Clinical Laboratory Standards
(NCCLS) guidelines.'!

The drugs for disc diffusion testing were in the
following concentrations: Ampicillin (10 pg),
cloxacillin (1 pg), lomefloxacin (10 pg), amoxiclav
(20/10 pg), cephalexin (30 pg), cefuroxime (30 pg),
ciprofloxacin (5 pg), erythromycin (15 pg),
gentamicin (10 pg), (30 pg), penicillin (10 units),
tetracycline (30 pg), co-trimoxazole (125 png
trimethoprim/23-75 ng sulfamethoxazole), amikacin
(30 pg), ofloxacin (5 pg), sparfloxacin (5 pg),
pefloxacin (5 pg), cefoperazone (75 pg), netilmicin
(30 pg), imipenem (10 pg), piperacillin/tazobactam
(100/10 pg), azithromycin (15 pg), and linezolid (30
pg). The discs were obtained from Himedia (India)
Laboratories. Data analysis was done using Statistical
Package for Social Sciences (SPSS) software version
14.0. The level of significance for tests was set at P <
0.05.

RESULTS

During the study period, a total of 638 newborns with
clinical sepsis were admitted. Blood culture reports
were positive in 101 cases (15.83%). Among the
culture positive cases, there were 84 (70.5%) male
and 43 (36.1%) female neonates with the male-to-
female ratio of 1.8:1. Early-onset sepsis cases were
found to be three times higher than late-onset sepsis.
Out of 101cases, 70 (69.3%) had early-onset sepsis
and 31 (30.6%) had late-onset sepsis.

Detailed aetiology of the 101 isolates is provided in
[Table 1]. These included Gram-negative bacilli
(73/101, 72.2%) and Gram-positive cocci (58/101,
57.4%). Klebsiella spp. and coagulase-negative
staphylococci (CONS) were the most common
Gram-negative and Gram-positive organisms.

[Table 2] show the antibiotic susceptibility pattern in
Gram-negative and Gram-positive isolates. Best
overall sensitivity among Gram-negative isolates was
to imipenem (92%), followed by amikacin (51%) and
netilmicin  (40%). Gram-positive isolates had
sensitivity of 90% to linezolid, 66% to tetracycline,
65% to piperacillin/tazobactam erythromycin, and
51% to ciprofloxacin.

Table 1: Distribution of isolated organisms

Organism Frequency of Isolation % Early Onset | Late Onset
Klebsiella 35 24 11
coagulase-negative staphylococci 31 21 10
Acinetobacter 11 05 6
Staphylococcus aureus 9 06 3
Citrobacter 02 02 0
Others (Escherichia coli, Pseudomonas, Candida, Enterococcus 13 12 1
and Streptococcus.

Table 2: Antibiotic susceptibility of Gram-Positive organisms
Antibiotic Resistant Sensitive
Ampicillin 69(96) 01(02)
Amoxiclav 66(92) 04(04)
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Sparfloxacin 63(88) 07(81)
Cefuroxime 40(56) 30(42)
Tetracycline 44(62) 26(36)
Gentamicin 47(66) 23(50)
Co-Trimoxazole 62(81) 08(11)
Ciprofloxacin 44(62) 26(36)
Cephalexin 64(89) 06(9)
Amikacin 33(47) 37(51)
Lomefloxacin 63(83) 07(15)
Ofloxacin 46(65) 24(33)
Netilmicin 41(58) 29(40)
Imipenem 03(06) 67(92)
Table 3: Antibiotic susceptibility of Gram-positive organisms
Antibiotic Resistant Sensitive
Penicillin 50(89) 04(9)
Erythromycin 36(64) 18(33)
Tetracyclin 17(31) 37(66)
Cephalaxin 39(70) 15(28)
Cloxacillin 47(83) 7(14)
Peffloxacin 37(60) 17(32)
Co-Trimoxazole 19(35) 35(65)
Piperacillin/Tazobactum 34(61) 20(37)
Cefeperazone 30(59) 24(39)
Gentamycin 26(46) 28(50)
Ciprofloxacin 63(83) 07(15)
Amoxiclav 42(75) 12(23)
Cefuroxime 36(65) 18(33)
Azithromycin 37(66) 17(32)
Linezolid 05(08) 51(90)

DISCUSSION

The uncertainty surrounding the clinical approach to
treatment of neonatal septicemia can be minimized
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 the antimicrobial
sensitivity pattern plays a noteworthy role.[*>4 Qut
of the 638 clinically suspected cases of sepsis in our
study, 101 were culture positive .with a blood culture
positivity rate of 15%.. These included Gram-
negative bacilli (73/101, 72.2%) and Gram-positive
cocci (58/101, 57.4%). Early-onset sepsis cases were
found to be three times higher than late-onset sepsis.
Out of 101cases, 70 (69.3%) had early-onset sepsis
and 31 (30.6%) had late-onset sepsis.

In this study, a male predominance with male-to-
female ratio of 1.8:1 was found in our study, which
agrees with previous reports. This might be because
of the importance given to the male infants and also
because of more number of male infants born
compared to female infants born. Culture-positivity
for aerobic organisms in neonates vary from 22% to
55%.115171 In this study, blood culture-positivity rate
is 19%. This finding is comparable with other
reports.’l However, a high blood culture-positivity
rate in septicemic children (56%) had been reported
by Sharma et al,[*8 and Jain et al.[*%]

A low blood culture isolation rate could be due to
administration of antibiotic before blood collection
from the primary centres or the possibility of
infection with anaerobes. A negative blood culture

does not exclude sepsis and about 25% of all neonatal
sepsis could be due to anaerobes.!

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, Escherichia coli,
Pseudomonas, and Salmonella. Of the Gram-positive
organisms,  Staphylococcus  aureus, CONS,
Streptococcus pneumonia, and S. pyogenes are most
commonly isolated.”]

Gram-negative and Gram-positive septicemia was
encountered in 58% and 42% of the culture-positive
cases in this study, which is comparable to a study
conducted by Agnihotri et al,!¥ which reported that
Gram-negative and Gram-positive organisms were
responsible for 58% and 42% of the septicemia cases,
respectively. Similar observations were made by
other workers. 6!

The report of the National Neonatal-Perinatal
database showed Klebsiella as the predominant
(29%) pathogen.*®  Klebsiella spp. was the
predominant Gram-negative species isolated in this
study, which agrees with previous reports.>¥1 Of the
total 101 cases of neonatal sepsis, 75 (74.8%) were
early-onset sepsis in this study, which is comparable
to previous studies.*®!

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

Antibiotic susceptibility pattern was studied for all
isolates causing neonatal sepsis. The analysis of drug
resistance pattern showed that, among Gram-
negative isolates, maximum numbers (96%) were
resistant to ampicillin and lowest to imipenem (6%).
Resistance was observed to be against commonly
used antibiotics such as ampicillin, amoxiclav,
cephalexin, and co-trimoxazole. Among Gram-
positive isolates, high resistance was seen to
penicillin (89%), cloxacillin (83%), and amoxiclav
(75%). Least resistance was seen to linezolid (8%),
followed by tetracycline (32%), and
piperacillin/tazobactam  (36%). The  greater
prevalence of resistance to commonly used
antibiotics has also been reported by other studies.>4
Among aminoglycosides, amikacin was found to
have an edge over netilmicin and gentamicin in
Gram-negative septicemia, with sensitivity of 51%,
40%, and 32%, respectively. Similar observations
have been made by previous group of workers. 2%

In this study, maximum sensitivity (92%) was
observed in imipenem and linezolid (90%).
Sensitivity to imipenem and linezolid was much
higher than that to other antibiotics and the difference
was statistically significant (P < 0.05), but these two
drugs should not be used indiscriminately and be kept
as a reserve drug, otherwise resistance to these drugs
may develop, thereby threatening the treatment.

CONCLUSION

It is evident from this study that Gram-negative
organisms (Klebsiella, Acinetobacter), CONS, and S.
aureus are the leading cause of neonatal sepsis in this
study, and most of them are resistant to multiple
antibiotics. Therefore, the authors suggest that
surveillance of antimicrobial resistance is necessary.
Also, an antibiotic policy should be formulated in the
hospital. Depending on the antibiotic sensitivity
pattern of the isolates, antibiotics should be used.
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 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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