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Abstract

Carbapenems are recommended for treatment of serious infections caused by Gram negative bacilli
including extended-spectrum p-lactamase (ESBL)- or AmpC [-lactamase (AmpC)-producing
Enterobacteriaceae. However, carbapenem-resistant Enterobacteriaceae by production of
carbapenemases have emerged worldwide. In Srinagarind hospital, ESBL-producing isolates have
been found with high prevalence rates in 2010 (approximately 50% for E. coli and K. pneumoniae).
An increasing use of carbapenems may lead to selection of carbepenem-resistant strains. Therefore,
this study aimed to investigate and characterise carbapenemase-producing Enterobacteriaceae
isolates from Srinagarind Hospital by both phenotypic and genotypic methods. A total of 4,818 non-
repetitive Enterobacteriaceae isolates collected from patients between October 2010 and August
2011 were screened for the presence of carbapenemases by ertapenem and imipenem disc
diffusion test. Of the 4,818 isolates, 104 (2.2%) were carbapenemase screening-positive.
Confirmatory tests for carbapenemase production by modified Hodge test, phenylboronic acid- and
EDTA-carbapenems combined disc tests followed by two multiplex PCR of blaye, blayw, blaspy,
blagy, and blag,y, and of blagpes, blaypy and blagya.ss @and nucleotide sequencing revealed that 8 of the
104 isolates produced metallo-B-lactamases (MBLs); NDM-1 in two isolates of each Citrobacter
freundii, Klebsiella pneumoniae and Escherichia coli and IMP-14a in other two isolates of
K. pneumoniae. Strain typing by ERIC-PCR showed that all MBL-producing isolates were of different
strains except clonal strains of C. freundii. Antimicrobial susceptibility testing revealed that the
carbapenem MICs for the NDM-1 producers were higher than those for the IMP-14a producers. In
addition, all MBL-producing isolates were susceptible to colistin and tigecycline. Laboratory-based
surveillance of these carbapenemases particularly NDM-1 in Enterobacteriaceae is urgently needed
to control and prevent the spread of these resistance determinants in our country. The ertapenem
disc screening test together with the EDTA-carbapenem combined disc test are recommended for

MBL detection in routine laboratory.

Keywords: metallo-B-lactamase, Citrobacter freundii, Escherichia coli and Klebsiella pneumoniae
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