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Abstract

Background: Neonatal sepsis is an important cause of morbidity & mortality among NICU graduates. The etiology of
neonatal septicemia has variations depending upon various customs and practices in the perinatal and neonatal period and
geographical area. Therefore, knowledge of microbial profile and antimicrobial susceptibility is very important for
management of neonatal sepsis. The aim of our study is to determine the bacteriological profile of neonatal septicemia and
the antimicrobial sensitivity pattern.

Methods: This prospective study was conducted in the NICU of Department of Pediatrics, KD Medical College, Hospital and
Research Centre Mathura (U.P.) among 100 neonates from july 2019 to December 2019. Two ml of venous blood was taken
from each neonate & cultured by automated BacT/Alert & VITEK2 method for rapid isolation & sensitivity test. A structured
proforma was used to gather information for baseline features like age, gender, birth weight, gestational age, mode of
delivery of the neonate and age of onset of illness.

Result: In the present study, both Gram-negative & Gram-positive organisms are responsible for neonatal sepsis. Klebsiella
pneumoniae was found to be the predominant pathogen followed by Staphylococcus aureus. Most organisms are multi-
drug resistant.

Conclusion: Cefotaxim, amikacin, meropenam and vancomycin were found useful in treating neonatal septicemia and
hence incorporated in our institutional antibiotic policy for use in NICU. Authors recommend an effective infection-control
programme, regular antibiotic sensitivity surveillance, encouragement of rational antibiotic use. It will reduce nosocomial
infections and development of bacterial resistance.
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Antibiotics should be re-viewed once the results of the

Introduction e . 4
cultures and sensitivity are available.

Neonatal sepsis is the commonest cause of neonatal
mortality; it is responsible for about 28-49% of the total
neonatal deaths in developing countries.'Neonatal sepsis is
defined as a clinical syndrome characterized by systemic
signs and symptoms of bacteraemia during the first 28
days of life.”

It is defined as early onset (first 72 hours of life) and late
onset (beyond 72 hours of life) sepsis. This classification
has clinical significance, as early onset neonatal sepsis is
generally acquired from pathogens of maternal genital
tract, whereas late onset sepsis has its origin either from
the community or from hospital. About 60% of the
infections in South Asia occur in the first 72 hours of life.’

Multidrug antibiotic resistance is an emerging problem in
NICU’s particularly in developing countries. The choice for
the empirical therapy should be based upon recent flora
and their sensitivity pattern. Knowledge of microbial flora
and their antimicrobial susceptibility would help decide the
best empirical treatment plan for neonatal sepsis.

Material and Methods:

This prospective study was conducted in the NICU of
Department of Pediatrics, KD Medical College, Hospital and
Research Centre Mathura (U.P.) among 100 neonates from
July 2019 to December 2019. Two ml of venous blood was
taken from each neonate & cultured by automated
BacT/Alert & VITEK2 method for rapid isolation &
sensitivity test. A structured proforma was used to gather
information for baseline features like age, gender, birth
weight, gestational age, mode of delivery of the neonate
and age of onset of illness.

Detailed histories including history regarding maternal risk
factors were taken in this study. Thorough physical
examinations were conducted with special emphasis on
features suggestive of neonatal sepsis.5

Neonatal sepsis was suspected from the clinical
presentation of one or more of the symptoms like
respiratory  distress  (tachypnea, grunting, chest
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retractions,), refusal of feeds, lethargy, fever, neonatal
seizures, absent cry, vomiting, neonatal Jaundice,
hypothermia, cyanosis, apnea, and excessive crying, etc.
For all clinical suspected cases of neonatal septicaemia,
laboratory screening for sepsis was done with C-reactive
protein (CRP). All clinically suspected neonatal sepsis cases
with CRP positive result were sent for blood cultures and
antibiotic susceptibility testing. Samples for blood culture
were obtained before the commencement of antibiotics
under strict asepsis, and were sent to the microbiological
laboratory.®

Results:

Gram negative organisms were more common (72%) than
gram positive (28%). Klebsiella pneumonia was the most
common pathogen (54%) followed by E.coli (17%) in both
early and late onset septicemia. The most common gram
positive organism was staphylococcus aureus (29%). All the
three common isolates showed 100% resistance to
ampicillin and very poor sensitivity to gentamicin. Gram-
negative isolates were highly sensitive to amikacin and
meropenem, where as gram-positive isolates were highly
sensitive to amikacin and vancomycin. Imipenam and
linezolid are highly sensitive but they are kept as reserved
drugs for severe drug resistant infections.

Discussion:

Neonatal septicemia, one of the leading cause of neonatal
death is a life threatening emergency.7’8 For the effective
management of neonatal septicemia cases, study of the
bacteriological profile with their antibiotic pattern plays a
significant role.” The gold standard of diagnosis of nenatal
sepsis is blood culture for the isolation of the etiological
agent responsible for sepsis.™

Easy availability and widespread use of broad-spectrum
antibiotics in the presumptive treatment of infections
prevail in India. Blood culture facilities are not often
available in most of the settings in rural areas. In such
scenarios, clinicians have to depend on empirical antibiotic
regimens.

The high prevalence of resistance to Ampicillin makes it
out of use in neonatal sepsis even in rural hospitals. The
increasing resistance of Gram-negative organisms to
extended-spectrum cephalosporins and carbapenems
makes the choice of antibiotics difficult. Due consideration
needs to be given to antistaphylococcal antibiotics in view
of its high prevalence in both early-onset and late-onset
neonatal sepsis.11

A change in resistance pattern has also been noted in the
present study. The surge of MRSA has been noted carefully
in the last one decade.”

Antimicrobial sensitivity pattern differs in different places,
in different studies, as well as at different time in the same

hospital. Indiscriminate use of antibiotics leads to
emergence of resistant strains of pathogens. High
resistance observed in this study may be primarily due to
excessive and irrational use of these antibiotics at primary
health facilities from where neonates are referred to our
tertiary centers.”

Routine bacterial surveillance and the study of their
resistance patterns must be an essential component of
neonatal care. Knowledge of these patterns is essential
when local policies on the uses of antibiotics are being
devised."

Spread of these resistance strains leads to physical,
financial and emotional burden to patients as well as
community. There should be Antimicrobial usage
guidelines based on local antimicrobial resistance data to
reduce further development of resistance.™

Conclusion:

This study emphasises that empirical therapy for suspected
neonatal septicaemia should cover both Gram-negative
and Gram-positive organisms particularly Klebsiella
pneumoniae and Staphylococcus aureus which were more
prevalent in this region. There is also need for regular
periodic surveillance of the causative organisms of
neonatal sepsis as well as their antibiotic susceptibility
patterns to curtail the inappropriate use of antibiotics and
emergence of resistant strains and review the hospital
antibiotic policy from time to time.

There is a need to implement Antimicrobial stewardship
programmes to rationalise antibiotic usage to reduce
neonatal mortality due to sepsis. Early detection of sepsis
and judicial use of antibiotics are useful to decrease
neonatal mortality and the emergence of multidrug
resistant bacteria.

In this study, maximum sensitivity (93%) was observed in
imipenem and linezolid (91%). 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
antibiotics has also been reported.
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