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y:N: 538 7:Xe3 N Background: The increased prevalence of carbapenem-resistantance caused by Metallo-[J-lactamase

(MBL) is worrisome in clinical & community settings world widely. The mortality rate associated with
infections caused by MBLs producing organisms ranging from 18 to 67% . This study aimed to determine the prevalence of
Metallo-[J-lactamase genes NDM, VIM and IMP among klebsiella pneumoniae isolates in various clinical samples pus, urine,
blood samples, respiratory secretions (tracheal & endotracheal), peritoneal-fluid. Methods: It is a descriptive cross-sectional
study carried out to detect MBL genes NDM, VIM and IMP by combined disc diffusion test and multiplex realtime PCR reactions
among 200 klebsiella pneumoniae isolates, at MBGH hospital during Jan.2023 to Jun2023. The standard microbiological
methods were used for the isolation and identification of klebsiella pneumoniae isolates. All the 200 isolates of klebsiella
pneumoniae were screened by the carbapenem (Meropenem/Imipenem/Ertapenem)resistant by Kirby Bauer Disc Diffusion
method on Muller Hinton Agar. The confirmatory detection of Metallo-[J-lactamase (MBL) was done by the combined disc
diffusion test(CDT), further all the combined disc test positive isolates were enrolled for RTPCR. Results: Out of the 200
klebsiella pneumoniae isolates, 80(40%) were found resistant to carbapenem (Meropenem/Imipenem/Ertapenem). 55 (27.5%)
isolates were found positive by combined disc test among all the 80 klebsiella pneumoniae isolates. prevalence of MBL genes
by multiplex RTPCR assays among 55 combined disc positive klebsiella pneumoniae isolates, we found 44(22%) isolates
positive and 11(5.5%) were found as negative. New Delhi Metallo beta lactamase was the most frequent genes 27(49%),
followed by Verona integron Metallo beta-lactamase (VIM) was 11(20%), and consequently, imipenemase (IMP) was 6(10%).
There was a statistically, significant association between the combined disc test and the RTPCR assay (Pvalue <1).
Conclusion: This study revealed the increase in trend of carbapenemase production and a high prevalence of MBL genes in

klebsiellae pneumoniae isolates from MBGH Hospital which were not previously established.

INTRODUCTION:

Carbapenem are B-lactams group of antimicrobial
agent,most oftenly used as the last resort antibiotics to treat
life-threatening infections caused by multidrug resistant
microbes.!,? However, in the recent past,due to increasing
indiscriminate use of carbapenems, resistance have been
reported ,which are quite alarming.’Carbapenemases
production & reduced expression of porins along with the
overproduction of B-lactamases possessing weak
carbapenemase activity, these are two mechanisms
responsible for carbapenem resistance.‘8-lactamases are
divided into 3 classes which are Ambler classes A, B and D
B-lactamases. Class B B-lactamases require one or two zinc
ions for their full catalytic activity and these enzymes are
called metallobeta-lactamase (MBL).°The most common
Class B metallo-B-lactamase families include the New Delhi
metallo-B-lactamase (NDM), imipenem-resistant
Pseudomonas (IMP) verona integron-encoded metallo-B-
lactamase (VIM),German imipenemase, and Seoul
imipenemase.’

Objectives:

The aim of the study was to investigate the presence of
Metallo-B-lactamase (MBL) carbapenemases in klebsiella
pneumoniae in our hospital settings and to evaluate the
efficiency of phenotype and molecular assay methods for the
detection of MBL production.To determine the prevalence of
classB carbapenemases (Metallo-B8-lactamase) by
phenotypic confirmatory combined disc diffusion test. To
determine the existence of blaNDM, blaVIM,blaIMP gene in all
combined disc positive k.pneumoniae isolates by RTPCR
molecular assay.

MATERIALS AND METHODS:

It's a descriptive cross-sectional study, carried out to detect
Metallo-B8-lactamase (MBL) blaNDM, blaVIM and blaIMP by
combined disc test and multiplex RTPCR reactions among 200
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klebsiella pneumoniae isolates, at MBGH hospital during
Jan.2023 to June 2023.The standard microbiological methods
were used for the isolation and identification of klebsiella
pneumoniae isolates. All the 200 isolates of klebsiella
pneumoniae were screened by the carbapenem resistance by
Kirby bauer disc diffusion method on Muller Hinton Agar.

All the isolates which were found to be carbapenem-resistant
by screening test were subjected to phenotypic confirmatory
test in the form of Combined disc test (CDT),further all the
combined disc test positive Metallo-B-lactamase (MBL)
blaNDM, blaVIM and blaIMP isolates were enrolled for
polymerase chain reaction.

RESULTS:

Out of the 200 klebsiella pneumoniae isolates,80(40%) were
found resistant to carbapenem by antibiotic susceptibility
testing. Among 80 carbapenem resistant klebsiella
pneumoniae isolates we were found 55 (27.5%) isolates
positive for MBL (classB) & 04(2%) isolates were found positive
forKPC(classA) by Combined disctest

Carbapenem |PBA EDTA No. of positive
ase gene isolates

KPC + - 04

MBL - + 55

KPC+MBL - - 21

Out of 200 klebsiella pneumoniae isolates,55 MBL positive
isolates by Combined disc test could be preserved in pure
form, which were used for carbapenemase gene(NDM,VIM,
IMP) detection by RTPCR.

22%(44) isolates were positive by RTPCR & rest 11 were found
negative for any other (NDM,VIM,IMP) gene by RTPCR.New
Delhi Metallo beta lactamase was the most frequent genes
27(13.5%),followed by Verona integron Metallo beta-
lactamase (VIM) was 11(5.5%), and consequently, presence
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of imipenemase was 6(3%).There was a statistically,
significant association between the combined disc test and
the RTPCR assay (Pvalue <1)

M No. of isolates

DISCUSSION:

The emergence of multidrug bacterial resistance due to
carbapenemase production is increasing day by day
worldwidely.” This is more crucial to rapid identification of
carbapanem resistance,especially in Indian set up because
predominance of blaNDM-1 as carbapenemase encoded
gene in the multidrug resistant isolates.® In the present
study,80(40%) isolates of Klebsiella pneumoniae were
screened to be positive for carbapenem resistance.Satyajeet
K Pawar et al. (31.77%) , Kumarasamy et al. (24%)° and
Panchal et al.(28%)!°also reported a higher carbapenem
resistance rate.

We found MBL production in 55 (27.5%) isolates of klebsiella
by using CDT,a similar study done by Panchalet al.
(19.62%)'and adekar et al.(18.00%)In contrast to our study,
Fazlul et al. (52.6%)!2and Marie et al. (53%)have found a high
prevalence of MBL in their studies.

In this study We found 44(22%) isolates were positive for
NDM,VIM,IMP genes by RTPCR. New Delhi Metallo beta
lactamase was the most frequent genes 27(13.5%),followed by
Verona integron Metallo beta-lactamase (VIM) was 11(5.5%),
and consequently, imipenemase (IMP) was 6(3%). Various
authors Authors from India have reported a high prevalence of
NDM in their studies. Gupta et al.’®reported a 17%-22%,Vaz!*
reported 26%,Pawar et al.'® from Karda reported a prevalence
ot31.77

SUMMARY AND CONCLUSION:

This study revealed the increase in trend of carbapenemase
production and a high prevalence of MBL genes in klebsiella
pneumoniae isolates,which were not previously established.
There is an urgent need to implement multidisciplinary
approach to limit the spread strategies for early detection,
antimicrobial stewardship programme & appropriate
treatment measures are required to stop the spread of
carbapenem-resistant organisms are the need of the hour to
successfully tackle the global threat.
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