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ABSTRACT

Obijectives: To determine the occurrence of carbapenam resistance among MDR-GNB isolates by phenotypic
methods. Introduction: Cabapenams posses the broadest spectrum of activity against gram positive and gram
negative bacteria, and play a critically important role in our antibiotic armamentarium. Detection of carbapenamase
enzyme production is a crucial infection control issue because they are often associated with antibiotic resistance,
treatment failures and infection associated mortality. Material and methods: Study was performed during April
2016 to October 2016. Isolates found resistant to>3differnt groups of antibiotics were subjected to phenotypic test
l.e.; Modified Hodge Test (MHT) and MBL E strip Test for detection of carbapenamase enzyme production.
Results: Total 105 samples were processed by conventional culture method and antibiotic sensitivity test by Kirby
Bauer disk diffusion method and 45 were found resistant to>3 different groups of antibiotics. Out of 45 resistant
cases 09 were positive for MHT and 07 were MBL E Strip test positive. Conclusion: Simple, rapid and cost
effective test are required to be done on a routine basis for detection of carbapenamase enzymes along with class
determination so that appropriate antibiotic treatment can be started in cases of extensive antibiotic resistance.
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INTRODUCTION

The relentless threat posed by microbial drug resistance
has achieved the dimension of a global pandemic.™
MDR-GNB can be defined as GNB which are resistant to
>3 different  classes  of  anti-bacterials.’*”
Carbapenamases may be defined as beta lactamases that
significantly hydrolyze at least imipenem or
meropenem.!! B- lactamases are enzymes produced by
certain gram positive and gram negative bacteria that
have ability to hydrolyze B lactam drugs. Infections with
MDR- GNB are associated with, Mortality rates 21%
higher. Results in longer inpatient stays and Higher costs
of treatment. PCR amplification and sequencing of f
lactamase/ carbapenamse genes (e.g; NDM, VIM, KPC,
CTX-M, etc.) can now be used for precise genotypic
identification but are expensive and labour intensive and
so far restricted to specialized laboratories.®
Carbapenam hydrolysing B lactams i.e.; carbapenamase,
are an increasing concern because firstly, they often also
confer resistance to most other f lactams, in addition to
their resistance to § lactams MBL producing strains are
frequently  resistant to  aminoglycosides  and
fluoroquinolones and secondly, unlike carbapenam

resistance due to several other mechanisms the resistance
due to MBL and other carbapenamase production has a
potential for rapid dissemination as it is often plasmid
mediated.["® Several recent studies clearly show that
resistance to carbapenams is increasing throughout the
world.®!  Consequently the rapid detection of
carbapenamase is necessary as they are often associated
with extensive antibiotic resistance, treatment failures
and infection associated mortality. According to centre
for disease control infection control guidelines all the
carbapenam resistant bacteria should be identified among
the isolates so as to initiate effective infection control
measures to prevent their dissemination.

MATERIAL AND METHODS

This was a prospective laboratory based study done
during April 2016 to October 2016. During this period
samples taken from patients admitted in wards and ICU’s
were subjected to conventional culture method and 105
samples yielded growth of Gram negative Bacteria were
studied further. There was no exclusion on basis of type
of clinical sample. Out of 105 samples processed 45
were found to be multi drug resistant I.e., resistant to >3
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different classes of antibiotic by Kirby Bauer disk
diffusion method on Muller Hinton agar or showing
increased MIC of meropenam by >4ug/ml by
meropenam E strip test were included for further study.
Tests done for phenotypic  detection  of
carbapenamase production

Modified Hodge Test™”

Procedure™— A lawn culture of overnight suspension
of E. coli ATCC 25922 adjusted to 0.5 McFarland
Standard was inoculated using sterile cotton swab on to
Mueller-Hilton agar. A 10pg imipenem disk was placed
at the centre of the plate and the test strain was streaked
from edge of the disk to the periphery of the plate in four
different directions. The plate was incubated overnight
aerobically at 37°C.

Interpretation"®- The presence of a cloverleaf shaped
zone of inhibition by the test strain was considered
positive for Carbapenamase production and the negative
strain showed an undistorted zone of inhibition. (Fig. 1.1
and Fig.1.2)

Figure 2.1: E Test Negative 2.2 E Test Positive 2. 3 E- Test Non Conclusive.

Figurel.2: Strain 6 shows Positive MHT and strains
4, 5 are Negative.

MBL E strip test!*!

Procedure!™- Prepare plates of Mueller-Hinton agar.
Using sterile cotton swab the test strain was inoculated
on Mueller-Hinton agar plate. EZY MIC™ strip was
placed at the centre of the plate. Within 60 sec. EZY
MIC™ strip is adsorbed and will firmly adhere to the
agar surface. Plates was incubated overnight aerobically
at 37°C.

Interpretation®™!- MBL positive strain - when the ratio
obtained for meropenam: value of meropenam + EDTA
is more than 8. Or if any size zone is observed on the
side coated with meropenam + EDTA and no zone is
observed on the opposite side coated with meropenam. In
these two conditions strain is considered positive.
(fig.2.2) MBL Negative strain- when the ratio of the
value obtained for meropenam: value obtained for
meropenam + EDTA is less than or equal to 8. (fig2.1)
MBL non conclusive when no zone of inhibition is
obtained on either side or if complete inhibition is
obtained on both sides then test is considered as non
conclusive. (fig2.3)
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Observation and Result: Out of 105 samples 45 were
found resistant to >3 different class of antibiotics. So 45
were tested by Modified Hodge test for detection of
carbapenamase enzyme detection and MBL E test for
detection of Metallo beta lactamase production. Out of
45 samples 9(19.5%) samples showed positive MHT and

7(15.2%) gave positive results for MBL E strip test. Out
of 45 MDR -GNB isolates 34 were from
enterobacteriaceae and 11 were non fermenters.
Carbapenamase producers among enterobacteriaceae
family was found 20% (7/34) and among non-fermenters
18.1% (2/11) produced carbapenamase.

W Pus
® Blood
Sputum
B Body fluids/secretions

B Urine/HVS

Figure3: Shows sample wise distribution of carbapenamase producing organism.

Table 2: Shows hospital stay of patients with positive and negative carbapenamase production among MDR

isolates.(n=45).

Duration in Days | Carbapenamase Positive | Carbapenamase negative
1-10 03 16
11-20 06 14
20-30 00 06
Total 09 36

Patients with >10 days of hospital stay had increased risk
of acquiring carbapenamase producingorgainism.

DISSCUSION

Our study shows high occurrence rate of carbapenamase
producers which is 19.5% similar findings were reported
by Balan K et al.?l who reported 22.5% positivity rate.
However, Sahid et al.™® reporeted quite low occurrence
rate of carbapenamase producers. In our study 20%
carbapenamase producers were from enterobacteriaceae
and 18.1% from, acinetobacter species and pseudomonas
species which was quite similar to findings reported by
Noyal M. J. C. et al.* who reported 28.1% and 16.2%
positive isolates from pseudomonas species and
acinetobacter species respectively. Majority of samples
in which carbapenamase enzyme was positive were of
pus and body fluids and patients who had hospital stay of
more then 10 days had increased risk of accquiring
carbapenam resistant organism was seen in our study
similar findings were reported by Gaikwad Vaishali et
al.®* they reported 45.8% cases of MBL producers were
from pus.

CONCLUSION

Understanding scope of problem is important for
prevention. Detection of carbapenamase enzyme
production is a crucial infection control issue because

they are often associated with antibiotic resistance,
treatment failures and infection associated mortality. In
our study high occurrence rate of carbapenamse
production is found so Simple, rapid and cost effective
test are required to be done on a routine basis for
detection of carbapenamase enzymes along with class
determination so that appropriate antibiotic treatment can
be started in cases of extensive antibiotic resistance.
More such studies and clinical trials are required to be
done with larger sample size gather a more accurate data
on carbapenamase prevalence and its risk factors so that
appropriate control measures and hospital infection
control policies can be applied.
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