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ABSTRACT

Extended-spectrum beta-lactamases (ESBLs) are beta-lactamases capable of
conferring bacterial resistance to the penicillins, cephalosporins and aztreonam (but not
cephamycins and carbapenems). ESBLs are most prevalent in Klebsiella pneumoniae.
The purpose of the research is to determine susceptibilities of ESBL-producing K.
pneumoniae from patients admitted to Siriraj Hospital during January-February 2004
and July-August 2005 to 5 drugs by disk diffusion method and minimum inhibitory
concentrations (MICs) and to determine the ESBL genotypes in the ESBL-producing K.
pneumoniae. The ESBL genotypes including blasyy, blatem, blactx-m, blaoxa-10-ike, and
blaygp-1iike genes were detected by PCR. The comparison between genotypes and
phenotypes was then studied. This study also included preliminary typing methods for
epidemiological study of K. pneumoniae using randomly amplified polymorphic DNA
(RAPD) and Southern blot hybridization with specific probe.

Both disk diffusion method and MICs were the common method for ESBL
detection. For initial screen and confirmatory test, disk diffusion method and MICs were
evaluated by using 100 clinical isolates of ESBL-producing K. pneumoniae. The isolates
were suspected to be ESBL producers by cefotaxime, ceftazidime and ceftriaxone using
disk diffusion method (100%, 95% and 100%, respectively) and using MICs (100%,
99% and 99%, respectively). For confirmatory test, 100% of ESBL producers were
detected by cefotaxime/clavulanate or ceftazidime/clavulanate. For genotypic method,
ESBL genotypes were evaluated by using the 30 ESBL-producing K. pneumoniae
isolates. There were intll (100%), blasyy (100%), blatem (70%), blactxnm (50%) and
blaygp-1ike genes (36.7%). The result from blapxa-10-ike gene could not be concluded
without further extensive study. For the comparison between phenotypic and genotypic
characteristics of the 30 ESBL-producing K. pneumoniae isolates, phenotypes (MIC
levels of cefotaxime, ceftazidime and ceftriaxone) were related with the presence of
blasnyy, blactxm, or blaygs.1.ike genes, but not blargm gene. For molecular epidemiology,
the combined results of RAPD analysis using 3 primers were equally effective to
Southern blot analysis in discrimination of clinical isolates (30 patterns in 30 isolates).
These different patterns indicated that infections caused by ESBL-producing K.
pneumoniae in Siriraj Hospital were polyclonal in nature.
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