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Abstract
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Resistance to carbapenems such as imipenem and meropenem has emerged worldwide in
Gram-negative bacteria particularly in Pseudomonas aeruginosa and Acinetobacter baumannii, leading to
limitation of antimicrobial therapy. One of resistance mechanisms among these bacteria is production of
carbapenem-hydrolysing B-lactamases or carbapenemases. These enzymes are divided to class A, B
(metallo-B-lactamases or MBLs) and D (oxacillinases or OXA) based on molecular classification.
Imipenem-resistant bacteria have also been detected increasingly in Srinagarind Hospital. The aim of the
present study was to detect and characterize carbapenemases produced by imipenem-resistant isolates
(91 A. baumannii, 1 Acinetobacter genomospecies 11 and 35 P. aeruginosa) collected from patients in
Srinagarind Hospital, Khon Kaen University, between 2001 and 2003. Determination of minimum
inhibitory concentration (MIC) of imipenem and meropenem for all isolates revealed that they were
resistant or intermediately susceptible to these agents. By a cloverleaf test, all Acinetobacter isolates and
2 isolates of P. aeruginosa produced carbapenemases. Comparison of the MIC of imipenem alone to that
containing clavulanic acid for all isolates indicated that they did not produce class A carbapenemases.
Using EDTA as an MBL inhibitor, only one isolate of P. aeruginosa (isolate P11) produced MBLs.
Detection of MBL (blayye, blayy Was blagpy) and OXA genes (blagya.os blaoxazs W8E blagya s groups) by
PCR techniques and nucleotide sequencing in the P. aeruginosa isolates revealed that only isolate P11
harbored bla,,, associated with an integron, whereas 5 isolates carried blagyaesie- AMong the
A. baumannii isolates, all carried blagya.s1ke, 74 harbored blagys,; and 12 contained a novel variant of
blagyao4, designated as blagya.7,- In addition, Acinetobacter genomospecies 11 harbored blagya.7o-
Plasmid analysis followed by Southern blotting and hybridization showed that the bla,,., was found on
chromosome, whereas the blagyxs,; and blagyxa 7, were either plasmid-mediated or chromosomally-
located. Analysis of REP-PCR fingerprints of all P. aeruginosa or A. baumannii isolates revealed that
they were of either indistinguishable or different strains, suggesting both clonal spread of the resistant
strains within the hospital and the dissemination of these resistant determinants among these bacteria.
This is the first report of VIM-2, OXA-23, OXA-72 and OXA-68-like in clinical isolates from Thailand.
These findings indicate that carbapenemase production is one of resistance mechanisms to
carbapenems among these bacteria. In addition, there may be a high potential for a spread of these
resistant genes to other bacteria particularly family Enterobacteriaceae, suggesting the need for more
detailed surveillance and the restricted clinical use of carbapenems to prevent the proliferation of
carbapenem-resistant isolates in this hospital.
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