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ABSTRACT

Obijective: To determine the bacterial resistance in neonates with sepsis not responding to first line antibiotics, at
Neonatal Intensive Care Unit, Nazeer Hussain Medical Complex Hyderabad

Study Design: Descriptive / cross sectional study.

Place and duration of study: This study was conducted at the Neonatal Intensive Care, Nazeer Hussain Medical

Complex Hyderabad from July to December 2016

Materials and Methods: A total of 63 neonates admitted to NICU, Nazeer Hussain Medical Complex Hyderabad with
suspected neonatal sepsis and fulfilling the inclusion criteria were included.
After taking blood culture second line broad spectrum antibiotics (Meropenem, Vancomycin) started and blood

culture followed for the presence of bacteria and its sensitivity to various antibiotic
first line antibiotics (Amikin, Cefotaxime, Ampicillin) was also followed.
Results: Most common age of presentation was <5 days ie 76.2%, having the ma

Staphylococcus Aureus 24 (38%). Death occurred in 9 (14.3%) neonate
(38.09%) neonates. Klebsiella Pneumonia was the most common orgagi

Conclusion: Proper Blood Culture and Judicious use of antibiotics
in neonates who did not respond to first line antibiotics. Care shou

, antibiotics resistance to

re was negative in 24
it was sensitive to Colistin

neonatal sepsis can reduce the mortality, even
e tgien, while using second line antibiotics,
eed of vigilance and Blood Culture follow

up to know the bacterial sensitivity and proper antibiotic goverfge.

because resistance to second line antibiotics is emerging, hence Ehere I
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INTRODUCTION

Sepsis is most common etiology of neor& ality
in developing countries. Neonatal sepsjSTa specific
feature that can help in diagnosi itgran present
with drowsiness, feeding g icx@S hycardia or
tachypnea *. In previous sjadie®ge with moderate
sepsis presented with runting, tachypnea
or nasal flaring, whi with severe sepsis
presented with unconsci s, cyanosis, pallor or
feeding problems 2.
Blood Culture yield in neonatal sepsis is between 25 to
54%. Though acute phase reactants like C-Reactive
Proteins (CRP) may help in the diagnosis of neonatal
sepsis but it lacks sensitivity and specificity. It also can-
not detect specific organism and availability of these
investigations are issues in developing countries.
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Gold standard investigation for neonatal sepsis is Blood
Culture but the results are not available immediately
thus needs to start empiric treatment in suspected
neonatal sepsis 3. Aminoglycosides and Penicillin are
used as first line empiric treatment for neonatal sepsis
for last decades in developed countries and this was
based on culture and sensitivity results of various
research studies. As there is increased resistance of
gram negative rods to aminoglycosides and Penicillin
all over the world and antibiotic sensitivity vary
between different hospitals and region, so we need local
data to treat infections confidently *.

As a part of developing country and problems of cost
and availability of Blood Culture facilities, most of the
Neonatal Units in our area are not performing the Blood
Culture in suspected Neonatal Sepsis and just starts
recommended first line antibiotics i.e. Ampicillin and
Cefotaxime or Amikacin. If the neonate dose not
responds to first line antibiotics and becomes worse,
then they shift the neonates to Neonatal Intensive Care
Units having the facility of Ventilators and well
equipped laboratory.

As our hospital is among one of the hospital that
receives the major bulk of serious neonates with Severe
Sepsis, so this study is performed to know the Bacterial
yield and their sensitivity pattern, hence to make a local
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protocol to start empirically second line antibiotics, if
first line antibiotics fails to respond.

MATERIALS AND METHODS

It was a Cross sectional study carried out by Non-
probability consecutive sampling over 63 neonates,
from July to December 2016 at Neonatal Intensive care
of Nazeer Hussain Medical Complex Hyderabad. This
study was approved by Ethical review committee of
institute. All neonates admitting to Neonatal Intensive
Care fulfilling inclusion criteria (aged less than one
month of either sex shifted from another Neonatal Unit
with Neonatal Sepsis not responding to Injection
Ampicillin, Cefotaxime, and Amikin with clinical
features suggestive of Sepsis ie. Fever, unable to feed,
convulsions, respiratory distress, lethargic was enrolled
in the study after taking informed consent from Parents.
Patients with Neonatal Sepsis but already taking second
line antibiotics ie, Injection VVancomycin, Meropenem
were excluded from the study.

After history taking and detailed examination, Blood
Culture was taken from the vein over the dorsum of
hands in sterile bottle provided by laboratory and was
sent to certified recognized microbiology laboratory.
Bacteriological examination of Blood sample was
carried out according to standard procedure. All
specimens inoculated on following media: Mac conkey
agar, Blood agar. Plates were allowed to warm to room
temperature prior to use and inoculated within 30 ®
minutes of specimen collection.

Antimicrobial susceptibility testing was performed j
cases of positive culture by microbiologist havin
least five years of experience in microbiology. -
Basuer disc-diffusion method used for chal

selected antibiotics with all perti jsoldtes.
McFarland 0.5 standardized bacteria % n is
swabbed over the Mueller-Hinton agar/prat allows

it to dry for about 5-15 minutes. P skg containing
single concentration of eac nti@ agent were
placed into the inocula f fter overnight
incubation at 37°C, f eters of resultant
inhibition zones were red.

The data collection profo as filled separately for

each patient by researcher Data was entered and

Table No.4: Bacterial Culture Sensitivity and Resistance

analyzed in SPSS v 22.0. Descriptive statistics i.e. mean
+ standard deviation was calculated for quantitative
variables like age and duration of Sepsis. Frequency
and percentage was reported for qualitative variables
such as gender, bacterial pathogens isolated from blood
samples, for drug resistance and for drug sensitivity.
Operational Definitions: Neonates: Age <28 days
Sepsis:  Systemic inflammatory response syndrome
secondary to infection.

RESULTS
Table No. 1: Demographic Data
Characteristics | No. of Patients | %
Age
3 -5 days 48 76.2
6- 10 days 12 19.0
> 10 days 4.8

Gender

Weight

3
A
Male \54 85.7
Female \9 14.3
3

4.8

< 2kg
>2-3 AN \ 5 54 85.7

>3 K \ 6 9.5
Gestatfnal A
<37 We 24 38.1

{3 weeks 39 61.9

Moz: Blood Culture Results
Blood culture %

K. Pneumonae 12 19.04
Staphylococcus species 3 4.76
Acinobacter 3 4.76
Burkholderia cepacia 9 14.28
Enterobacter 3 4.76
Serratia species 9 14.28
No Growth 24 38.09

Table No.3: Neonatal Outcome
Outcome %
Improved 54 85.7
Death 9 14.3

Bacteria Meropenem | Amikacin | Vancomycin| Cotrimoxazole | Colistin | Ampicillin| Levofloxacin | Fosfomycin
R S R S R S R S R S R S R S |R S
K.Pneumonia| o 2 12 0 12 0 ol 12 0
(100%) | (100% (100%) _ _ (100%) | (100%) - - - -
Acinobacter 8 0 3 0 ol 3
(100%) (100%) — — — — (100%) — — — — _ —
Burkholderia 9
Cepacia ° | ol - - - - o | sq@oow | _| _ _ _ | eaoowy | o | _ B
Enterobacter o 3 0 3 8 0
(100%) (100%) _ _ _ - — _ (100%) - - - -
Serratia 9 9 9
H 0 0 0 0 9 (100%
Species (100%) (100%) - - - - - ~ | (100%) - - (100%)
Staphylococc 3 3 3
H 0 0 0
us Species - - (100%) (100%) - - - ~ | (100%) - - - -
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Most common age of presentation was <5 days i.e.
76.2% (Table 1), having the male predominance 85.7%
(Table 1) and most neonates were between 2 to 3 Kg ie
85.7% (Table 1). Most neonates were born at term
61.9% (Table 1). Most common organism was
Staphylococcus Aureus 24 (38%) (Table 2). Death
occurred in 9 (14.3%) neonates (Table 3). Blood
Culture was negative in 24 (38.09%) neonates
(Table 2). Klebsiella Pneumonia was the most common
organism isolated and it was sensitive to Colistin and
Meropenem in 100% cases, while it was resistant to
Amikacin and Ampicillin in 100% cases (Table 4).

DISCUSSION

In our study out of 63 neonates, 39 neonates (61.9%)
had positive Blood Culture. Most common bacteria
were K.Pneumonia, while least common bacteria were
Staphylococcus, Acinobacter and Enterobacter.

A different local study from Peshawar showed 59.8%
positive blood culture and this difference in high
positive bacterial yield may be due to no antibiotic use
prior to Blood Culture. Escherichia coli (E. coli) was
the commonest organism causing (54; 80.5%) followed
by Pseudomonas (6; 8.9%), Klebsiella (5; 7.4%) and
Staphylococcus aureus (11; 16.4%) respectively, while
in our study most common organism was K.

Pneumonia, this shows the importance of different ®

organism in different regions. The gram-negative

Vancomycin, amikacin and amoxicillin, while gram
negative organisms were mostly sensitive to amikacin
and imipenem. Ampicillin was found to be resistant to
both gram positive and gram negative organism. While
in our study Staphylococcus Aureus was the least
common organism (4.76%), Gram positive organism
were sensitive to Amikacin and Vancomycin, while
resistant to Ampicillin.

In another international study Positive blood culture
was found in 47.1%. Deaths occurred in 19% of
neonates. K. Pneumonia was resistant to Ampicillin
in 100% cases, while resistant to Amikacin in 67%
cases®, while in our study 62% cases were Blood
Culture positive and death ratio was in 9% cases.

In another local study the predominant microorganisms
were Enterobacter and Staphylococcus aureus. The
antibiotic sensitivity pattern revealed Ampicillin (74%
resistance °. While in our $\dy K.Pneumonia was the
most common organis nterobacter was the least
common organism.

fr@ India, Gram positive
ance to Ampicillin (13.6%)
were highly susceptible to
Among the Gram negative
bacteria, of them were resistant to ampicillin
(7/98), They were highly susceptible to Colistin
(1% and Meropenem (100%) *°. While our study

0 100% resistance to Ampicillin.

organisms showed high degree of resistance
commonly used antibiotics, ampicillin  (79.3% ONCLUSION

cefotaxime (55.2%) and comparatively low res'
to gentamicin (43.2%), tobramycin (34.3%), ifNi gy
(23.6%), amikacin (22.3%), and ciproflojgti .9%)
respectively, while in our study thescgrg®gigm were
100% resistant to Ampicillin and Ami@nd most of
the gram negative orgagism reesensitive  to
Meropenem (100) but i ies were 100
resistant to Meropene taghy!l cus aureus showed
almost the same resistgge to)ampicillin, 75%, and
comparatively low resis to the rest of the
antibiotics as compared” to the gram-negative
organisms, while in our study Staphylococcus was
100% sensitive to Amikacin and Vancomycin while
100% resistant to Ampicillin °.

An international study from America showed GBS
(43%) and E coli (29 %,) were most frequently isolated.
16% of infected infants died, most commonly with E
coli infection (33%), while in our study we did not
found any GBS or E.Coli.° This shows the variation in
organisms presence in different countries. The death
rate was lower in our study that may be due more
severity of E.Coli or GBS in international study.

In another different local study Staphylococcus Aureus
(64.1%) was the most common organism . Gram
positive organisms were mostly sensitive to

Proper Blood Culture and Judicious use of antibiotics in
neonatal sepsis can reduce the mortality, even in
neonates who did not respond to first line antibiotics.
Care should be taken, while using second line
antibiotics, because resistance to second line antibiotics
is emerging, hence there is need of vigilance and Blood
Culture follow up to know the bacterial sensitivity and
proper antibiotic coverage.

Author’s Contribution:
Concept & Design of Study:Muhammad Nadeem Chohan

Drafting: Deve Dass
Data Analysis: Shrichand Talreja
Revisiting Critically: Nisar Ahmed

Final Approval of version:Muhammad Nadeem Chohan

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. WHO. Essential Newborn Care: Report of
Technical Working Group Trieste 1994. p. 4-12.

2. English M, Ngama M, Mwalekwa L, Peshu N.
Signs of illness in Kenyan infants aged less than 60
days. Bull World Health Organ 2004;82(5):323-9.



Med. Forum, Vol. 28, No. 7

33

July, 2017

3.

Hematyar M, Najibpour R, Bayesh S, Hojjat A,
Farshad A. Assessing the role of clinical
manifestations and laboratory findings in neonatal
sepsis. Arch Pediatr Infect Dis 2017;5(1):10-4.
Bradford P. Extended spectrum betalactamase in
the 21 century: characterization, epidemiology, and
detection of this important resistant threat. Clin
Microbiol Rev 2001;14(4):933-51.

Aurangzeb B, Hameed A. Neonatal sepsis in
hospital-born  babies:  bacterial isolates and
antibiotic susceptibility patterns. J Coll Physicians
Surg Pak 2003 2017;13(11):629-32.

Stoll BJ, Hansen NI, Sanchez PJ, Faix RG,
Poindexter BB, Van Meurs KP, et al. Early Onset
Neonatal Sepsis: The Burden of Group B
Streptococcal and E. coli Disease Continues.
Pediatr 2011;127(5):817-26.

Vi

\@

7.

Jan AZ, Zahid SB, Ahmad S. Sensitivity Pattern of
Bacterial Isolates in Neonatal Sepsis : Khyber Med
Uni J 2013.

Kayange N, Kamugisha E, Mwizamholya DL,
Jeremiah S, Mshana SE. Predictors of positive
blood culture and deaths among neonates with
suspected neonatal sepsis in a tertiary hospital.
BMC Pediatr 2010;10(1):39.

Liaquat I, Khan SN, Naveed A. Bacteriological
Spectrum of Neonatal Sepsis 2015;19(1):29-32.
Mustafa M, Ahmed SL. Original article
Bacteriological profile and antibiotic susceptibility
patterns in neonatal septicemia in view of emerging
drug resistance. J Med Allied Sci 2014;4(1):2-8.

S

'O
D
>



	Bacterial Resistance in Neonates
With Sepsis, Not Responding to First Line
Antibiotics

