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Table 3A

Tests for ESBLs

Table 3A. Tests for Extended-Spectrum f3-Lactamases in Klebsiella pneumoniae, Klebsiella oxytoca, Escherichia coli, and
Proteus mirabilis

NOTE 1: Following evaluation of PK/PD properties, limited clinical data, and MIC distributions, revised breakpoints for cefazolin, cefotaxime, ceftazidime,
ceftizoxime, ceftriaxone, and aztreonam were published in January 2010 (CLSI M100-520) and are listed in Table 2A-1. Cefuroxime (parenteral) was also evaluated;
however, no change in breakpoints was necessary with the dosage. When using the current breakpoints, routine ESBL testing is not necessary before reporting
results. If ESBL testing is performed, the results may be used to guide therapeutic management or for epidemiological or infection prevention purposes.

Some phenotypic ESBL tests have known limitations that affect sensitivity (eg, false-negative results due to the coproduction of an AmpC (3-lactamase) and
specificity (eg, false-positive results due to hyperproduction of non-ESBL -lactamases combined with altered permeability). Genotypic methods are limited by
the targets included in the assay (eg, most FDA-cleared ESBL assays target only bla . Limitations of phenotypic and genotypic methods must be considered.

CTX—I\/\)
Breakpoints for drugs with limited availability in many countries (eg, moxalactam, cefonicid, cefamandole, and cefoperazone) were not evaluated. If considering
use of these drugs for E. coli, K. pneumoniae, K. oxytoca, or P. mirabilis, ESBL testing should be performed. If isolates test ESBL positive, the results for moxalactam,
cefonicid, cefamandole, and cefoperazone should be reported as resistant.

Test Criteria for Performance of ESBL Test ESBL Test

Disk diffusion Broth microdilution Disk diffusion Broth microdilution

MHA CAMHB MHA CAMHB

For K. pneumoniae, K. oxytoca, For K. pneumoniae, K. oxytoca, Ceftazidime 30 pg Ceftazidime 0.25-128 pg/mL

and E. coli: and E. coli: Ceftazidime-clavulanate? Ceftazidime-clavulanate

- Cefpodoxime 10 pg or - Cefpodoxime 4 pg/mL or 30/10 pg 0.25/4-128/4 pg/mL

- Ceftazidime 30 pg or - Ceftazidime 1 pg/mLor

« Aztreonam 30 pg or « Aztreonam 1 pg/mL or and and

« Cefotaxime 30 pg or - Cefotaxime 1 pg/mL or

- Ceftriaxone 30 pg - Ceftriaxone 1 pg/mL Cefotaxime 30 ug Cefotaxime 0.25-64 ug/mL
Cefotaxime-clavulanate 30/10 pg | Cefotaxime-clavulanate

For P. mirabilis: For P. mirabilis: 0.25/4-64/4 pg/mL

- Cefpodoxime 10 pg or + Cefpodoxime 1 pg/mL or (Testing necessitates using both

« Ceftazidime 30 pg or - Ceftazidime 1 pg/mL or cefotaxime and ceftazidime, (Testing necessitates using both

 Cefotaxime 30 pg . Cefotaxime 1 pg/mL alone and in combination with cefotaxime and ceftazidime,
clavulanate.) alone and in combination with

(Testing more than 1 (Testing more than 1 clavulanate)

antimicrobial agent improves the | antimicrobial agent improves the

sensitivity of ESBL detection.) sensitivity of ESBL detection.)
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Table 3A. (Continued)
Test

Disk diffusion

Criteria for Performance of ESBL Test

Broth microdilution

ESBL Test

Disk diffusion

Broth microdilution

Standard disk diffusion procedure

Standard broth dilution
procedure

Standard disk diffusion procedure

Standard broth dilution procedure

35°C + 2°C; ambient air

35°C + 2°C; ambient air

35°C + 2°C; ambient air

35°C + 2°C; ambient air

16-18 h

16-20 h

16-18 h

16-20 h

For K. pneumoniae, K. oxytoca,
and E. coli:

Cefpodoxime | <17 mm
zone

Ceftazidime <22 mm
zone

Aztreonam <27 mm
zone

Cefotaxime <27 mm
zone

Ceftriaxone <25 mm
zone

For P. mirabilis:
Cefpodoxime | <22 mm
zone

Ceftazidime <22 mm
zone

Cefotaxime <27 mm
zone

Zones above may indicate ESBL
production.

Growth at or above the
concentrations listed may
indicate ESBL production

(ie, for E. coli, K. pneumoniae,
and K. oxytoca, MIC > 8 pg/mL
for cefpodoxime or MIC >

2 pg/mL for ceftazidime,
aztreonam, cefotaxime, or
ceftriaxone; and for

P. mirabilis, MIC > 2 ug/mL for
cefpodoxime, ceftazidime, or
cefotaxime).

A >5-mm increase in a zone
diameter for either antimicrobial
agent tested in combination with
clavulanate vs the zone diameter
of the agent when tested alone =
ESBL (eg, ceftazidime zone = 16;

ceftazidime-clavulanate zone = 21).

A > 3 2-fold concentration
decrease in an MIC for either
antimicrobial agent tested in
combination with clavulanate vs
the MIC of the agent when tested
alone = ESBL (eg, ceftazidime

MIC = 8 pg/mL; ceftazidime-
clavulanate MIC = 1 pg/mL).

For all confirmed ESBL-producing strains:

If laboratories use current cephalosporin and aztreonam breakpoints,
test interpretations for these agents do not need to be changed from

susceptible to resistant.

Table 3A
Tests for ESBLs

LOW IS1D pue ZOW IS1D YHM s 104

9€pP3-00TW IS1D




'920¢/92/T Uo papeojumoq ‘89978 T-pPIO# 1oplo |ST1D ybuAdoo Ag parosilold si1ud

Qud ' IPeWWeYOpN pPepIYai id
od7"

"PaNIaSaI SIYDLI ]y 31N3I1SUl SpADPUDIS A10IDIOGDT PUD [DIIUID O

Table 3A. (Continued)

Test

Criteria for Performance of ESBL Test

Disk diffusion

Broth microdilution

Table 3A
Tests for ESBLs

ESBL Test

Disk diffusion

Broth microdilution

When testing antimicrobial
agents used for ESBL detection,
K. pneumoniae ATCC®" 700603

is provided as a supplemental
QC strain (eg, for training,
competence assessment, or test
evaluation). Either strain,

K. pneumoniae ATCC® 700603 or
E. coli ATCC® 25922, may then be
used for routine QC (eg, daily or
per IQCP).

When testing antimicrobial agents used
for ESBL detection, K. pneumoniae ATCC®
700603 is provided as a supplemental
QC strain (eg, for training, competence
assessment, or test evaluation). Either
strain, K. pneumoniae ATCC® 700603 or
E. coli ATCC® 25922, may then be used
for routine QC (eg, daily or per IQCP).

When performing the ESBL
test, K. pneumoniae ATCC®
700603 and E. coli ATCC®
25922 should be used for
routine QC (eg, daily or per
IQCP).

When performing the ESBL
test, K. pneumoniae ATCC®
700603 and E. coli ATCC®
25922 should be tested
routinely (eg, daily or per
IQCP).

E. coli ATCC® 25922
(see acceptable QC ranges in
Table 4A-1)

E. coli ATCC® 25922 = no growth (see
acceptable QC ranges listed in Table
5A-1)

Acceptable QC:

E. coli ATCC® 25922: < 2-mm
increase in zone diameter
for antimicrobial agent
tested in combination with
clavulanate vs the zone
diameter when tested
alone.

Acceptable QC:

E. coli ATCC® 25922: < 3
2-fold concentration
decrease in MIC for
antimicrobial agent tested

in combination with
clavulanate vs the MIC of the
agent when tested alone.

K. pneumoniae ATCC® 700603:

K. pneumoniae ATCC® 700603 = Growth:

Cefpodoxime zone | 9-16 mm Cefpodoxime | MIC > 8 ug/mL
Ceftazidime zone | 10-18 mm | Ceftazidime | MIC>2 pg/mL
Aztreonam zone 10-16 mm | Aztreonam MIC > 2 pg/mL
Cefotaxime zone | 17-25mm | Cefotaxime | MIC 22 pg/mL
Ceftriaxone zone | 16-24 mm | Ceftriaxone | MIC 22 ug/mL

K. pneumoniae ATCC®
700603: > 5-mm increase
in zone diameter of
ceftazidime-clavulanate vs
ceftazidime alone; > 3-mm
increase in zone diameter
of cefotaxime-clavulanate
vs cefotaxime alone.

K. pneumoniae ATCC®
700603: > 3 2-fold
concentration decrease in
MIC for an antimicrobial
agent tested in combination
with clavulanate vs the MIC
of the agent when tested
alone.

Abbreviations: ATCC®, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; ESBL, extended-spectrum p-lactamase; FDA, US Food and Drug Administration; h,

hour(s); IQCP, individualized quality control plan; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; PK/PD, pharmacokinetic/pharmacodynamic; QC, quality control.
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Table 3A. (Continued)

Footnotes

a. Preparation of ceftazidime-clavulanate (30 pg/10 pg) and cefotaxime-clavulanate (30 pg/10 pg) disks: Using a stock solution of clavulanate at
1000 pg/mL (either freshly prepared or taken from small aliquots that have been frozen at ~70°C), add 10 pL of clavulanate to ceftazidime (30 ug) and
cefotaxime (30 pg) disks. Use a micropipette to apply the 10 pL of stock solution to the ceftazidime and cefotaxime disks within 1 hour before they are
applied to the plates, allowing about 30 minutes for the clavulanate to absorb and the disks to be dry enough for application. Use disks immediately after
preparation or discard; do not store.
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b. ATCC® is a registered trademark of the American Type Culture Collection.
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