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Background: Accurate detection of extended spec-
trum B-lactamase (ESBL) is important because ESBL-
producing organisms may appear susceptible to oxy-
imino- B-lactams in standard susceptibility tests, but
are considered to be clinically resistant to these
drugs. And continued monitoring of isolation trend of
ESBL-producing organisms is essential for the guide-
line settlement of antibiotic usage and infection con-
trol program.

Methods: Disk diffusion test using the Clinical and
Laboratory Standards Institute's ESBL phenotypic con-
firmatory test were performed on 5,511 clinical iso-
lates of Escherichia coli, Klebsiella pneumoniae, Kle-
bsiella oxytoca, and Proteus mirabilis during the re-
cent six years (April 2001-March 2007). The ESBL
producer was defined as an organism showing an in-
crease in the zone diameter of =5 mm for either ce-
fotaxime or ceftazidime with clavulanic acid versus
that without clavulanic acid (CTC confirmatory test,
CZC confirmatory test, respectively).

Results: The ESBL-positive rates were 34.8% in K.
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pneumoniae, 9.3% in K. oxytoca, 8.4% in E. coli,
and 6.5% in P. mirabilis. Among the ESBL-positive
organisms, the detection rates of ESBL CTC and
CZC confirmatory tests were as follows: 91.3% vs
68.7% in K. pneumoniae, 96.3% vs 44.4% in K. oxy-
toca, 94.8% vs 45.4% in E. coli, and 100% vs 20%
in P. mirabilis. ESBL-producing K. pneumoniae had
shown a continuously increasing trend from 24.3% in
2001 to 46.4% in 2006.

Conclusion: Both of the ESBL confirmatory tests
should be simultaneously tested for the accurate de-
tection of ESBL-producing K. pneumoniae, K. oxy-
tfoca, E. coli, and P. mirabilis. In addition, an active
infection control approach is needed for ESBL-pro-
ducing K. pneumoniae. (Korean J Clin Microbiol 2007;
10:119-122)
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Table 1. Comparison of CLSI ESBL confirmatory tests in Escherichia

coli, Klebsiella pneumoniae, Klebsiella oxytoca and Proteus mirabilis

No. (%) positivity according to ESBL tests

Organisms No. of isolates
Total CTC+CZC— CTC-CZC+ CTC+CZC+
K. pneumoniae 2,054 715 (34.8) 224 (31.3) 62 (8.7) 429 (60.0)
K. oxytoca 290 27 (9.3) 15 (55.6) 1 3.7 11 (40.7)
E. coli 3,012 253 (8.4) 138 (54.5) 13 (5.1) 102 (40.3)
P. mirabilis 155 10 (6.5) 8 (80.0) 0 (0) 2 (20.0)
Total 5,511 1,391 (15.3) 523 (37.6) 127 (9.1) 741 (53.3)

Abbreviations: CLSI, Clinical Laboratory Standards Institute; ESBL, extended-spectrum B -lactamase; CTC, cefotaxime/clavulanic acid; CZC,
ceftazidime/clavulanic acid; CTC+CZC—, positive in CTC ESBL confirmatory test; CTC—CZC+, positive in CZC ESBL confirmatory test;

CTC+HCZCH, positive in CTC and CZC ESBL confirmatory tests.

Table 2. Isolation rates of ESBL-positive strains among Escherichia coli, Klebsiella pneumoniae, Klebsiella oxytoca and Proteus mirabilis by year

% (No.) of ESBL-positive strains by organisms

Year

K. pneumoniae K. oxytoca E. coli P. mirabilis
2001 24.3 (61/251) 16.7 (6/36) 3.3 (15/457) 6.9 (2/29)
2002 23.2 (63/272) 6.1 (2/33) 9.9 (43/433) 0 (0/25)
2003 29.7 (84/283) 9.4 (5/53) 6.4 (27/425) 0 (0/20)
2004 36.5 (133/364) 11.6 (5/43) 6.2 (30/482) 11.8 (2/17)
2005 37.8 (158/418) 10.2 (6/59) 8.7 (50/575) 12.1 (4/33)
2006 46.4 (216/466) 4.5 (3/66) 13.8 (88/639) 6.5 (2/31)
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