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Background : Accurate detection of extended spectrum S-lactamase (ESBL) is important
because ESBLs producing organisms may appear susceptible to oxyimino-3-lactams in standard
susceptibility tests, but are considered to be clinically resistant to these drugs. Conventional
antimicrobial susceptibility test methods do not reliably detect ESBL production. Molecular
techniques and NCCLS broth dilution method, which detect ESBL production, may be time
consuming, expensive and technically difficult to perform. The purpose of this study is to evaluate
the clinical usefulness of NCCLS ESBL phenotypic confirmatory test by disk diffusion method.

Methods . For 96 Escherichia coli and 49 Klebsiella pneumoniae isolates collected between
December 2000 to February 2001, double disk synergy test, NCCLS ESBL screening and
phenotypic confirmatory test by disk diffusion test were performed. The ESBL producer was defined
as organism showed an increase in the zone diameter of > 5 mm for either antimicrobial agent such
as cefotaxime and ceftazidime tested in combination with clavulanic acid versus its zone when
tested alone.

Results . The sensitivity of NCCLS ESBL phenotypic confirmatory test were as follows:
cefotaxime/clavulanic acid disk; 100% in K. pneumoniae and 83% in E. coli, and
ceftazidime/clavulanic acid disk; 94% in K. pneumoniae and 67% in E. coli, respectively. Among the
organisms with positive to NCCLS ESBL phenotypic confirmatory test, the detection rate of
antimicrobial agents in double disk synergy test were as follows: K. pneumoniae; cefotaxime (84%),
aztreonam (74%), and ceftazidime (52%), and E. coli; cefotaxime (44%), ceftazidime (44%), and
aztreonam (39%).

Conclusions : The NCCLS ESBL phenotypic confirmatory test by disk diffusion method is easy,
rapid, and sensitive method, suitable for routine use in the clinical laboratory.

(Korean J Clin Microbiol 2001;4:62-66)
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Table 1. Comparison of various methods for detection of ESBL producing K. pneumoniae and E. coli

Organism % susceptibility to: % DDS positivity to: % positivity of ESBL test*
(No.) CTX CAZ ATM FOX CPD FEP CTX CAZ ATM Screening Confirmatory
CTX CAZ ATM CPD CCV CTC
E. coli
ESBL-nonproducer (78) 91 94 92 90 91 99 0 0 0 33 35 33 19 0 o0
ESBL-producer (18) 44 56 56 78 39 72 44 44 39 67 89 61 61 67 83
K. pneumoniae
ESBL-nonproducer (18) 89 89 94 78 89 100 0 0 0 72 33 56 17 0O 0
ESBL-producer(31) 16 23 16 65 16 52 84 52 74 97 97 94 87 94 100

*NCCLS recommended method.

Abbreviations: DDS, double disk synergy test; ESBL, extended-spectrum f-lactamase; CTX, cefotaxime; CAZ, ceftazidime;

ATM, aztreonam; FOX, cefoxitin; CPD, cefpodoxime; FEP, cefepime;

CTC, cefotaxime and cefotaxime/clavulanic acid.
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