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Foreword

The breakpoints and interpretive categories provided in this document are generated using the reference
methods for antifungal susceptibility testing of yeasts described in CLSI documents M27' and M44.2 These
reference methods may be used for:

e Routine antifungal testing of patient isolates to guide therapy
e Evaluation of commercial devices that will be used in medical laboratories
o Testing of new agents or systems by drug or device manufacturers

Results generated by reference methods, such as those described in C
regulatory authorities to evaluate commercial susceptibility testing de
commercial device approval process. Regulatory clearance indicates that

However, CLSI breakpoints may differ from breakpoints approved
many reasons, including:

Database differences
Data interpretation

Dosage amounts used in different parts of the w
Public health policies

Differences also exist because CLSI proactiv
that breakpoints may change, as well
breakpoints, are described in CLSI doc

When CLSI decides to change an atory organizations may also review data to
determine how the changes may a imi i afety and effectiveness for the approved
indications. When a regulatory authori commercial device manufacturers may have
to conduct a clinical tri ' egulatory organization, and await review and approval.
For these reasons, a ay be needed if a device manufacturer decides to

implement a breakp : accreditation requirements permit laboratories using

editation requirements vary. Each laboratory should consult its
or additional information on the breakpoints used in its system

ith appropriate stakeholders (eg, infectious diseases practitioners and pharmacy
’s pharmacy and therapeutics and infection prevention committees), laboratories

obial test concentrations that are sufficient to interpret susceptibility and resistance
e CLSI breakpoints. In such cases, after appropriate validation as outlined in CLSI
a laboratory could choose to interpret and report results from that device using CLSI

breakpoints.

NOTE: Current fungal taxonomy is under revision. Many genera have both a teleomorph (sexual state) and
an anamorph (asexual state) name. In this document, the traditional Candida anamorph names are used to
provide continuity with both past procedures and associated documents such as CLSI document M27.!
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Overview of Changes

This document replaces the previous edition of the approved document, M60-Ed1, published in 2017.
Several changes were made in this edition, including:

e Table 1. Minimal Inhibitory Concentration Breakpoints for In Vitro Broth Dilution Susceptibility
Testing of Candida spp. and Select Antifungal Agents After 24-Hour Incubation:

— Added footnote and references regarding recommendations for interpreting Candida parapsil,

breakpoints

— Revised footnote regarding intrinsic resistance of Candida krusei to fluc le

e Table 2. Solvents and Diluents for Preparing Stock Antifungal Agent Solutio
Testing:
— Added solvent and diluent information for:
o Ibrexafungerp
o Manogepix
o Rezafungin
e Table 3. (formerly Table 4) Recommended 24-Hour Minima pn Limits
for Quality Control Strains for Broth Microdilution Procedures:

NOTE 1: In the previous edition of M60, Table 3 cont 4 contained

e adopted by
the Subcommittee on Antifungal Susceptibi 2019 and
January 2020. These QC ranges are t for comment for one year from the
publication of M60.

— Added MIC QC ranges for:
o Ibrexafungerp

»  C krusei AT@
» (. parapsilg

rding tentative 24-hour MIC QC ranges
e Table 5. Zone Diameter and Equivalent Minimal Inhibitory Concentration Breakpoints for
Select Antifungal Agents Against Candida spp. After 24-Hour Incubation:

— Revised footnote regarding intrinsic resistance of Candida krusei to fluconazole

— Deleted footnotes regarding tentative zone diameter interpretive categories
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e Table 6. Recommended Quality Control Zone Diameter (mm) Ranges After 24-Hour Incubation:

NOTE: The QC zone diameter ranges were adopted by the Subcommittee on Antifungal Susceptibility
Tests during the annual meetings in January 2019 and January 2020. These zone diameter QC ranges
are tentative and are open for comment for one year from the publication of M60.

— Added disk diffusion QC ranges for:
o Manogepix
* C. albicans ATCC® 90028
=  C. parapsilosis ATCC® 22019
» Candida tropicalis ATCC® 750

o Rezafungin
= C. albicans ATCC® 90028
»  C. krusei ATCC® 6258
» C. parapsilosis ATCC® 22019
= C. tropicalis ATCC® 750

— Deleted footnote regarding tentative zone diameter QCge

NOTE: The content of this document is supported by the CLSI
reflect the views of any single individual or organizatio

bes not necessarily

Key Words

Antifungal agent, azole, breakpoint, brot
minimal inhibitory concentration, quali
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Table 1. Minimal Inhibitory Concentration Breakpoints for In Vitro Broth Dilution
Susceptibility Testing of Candida spp. and Select Antifungal Agents After 24-Hour

Incubation
MIC Breakpoints and Interpretive
Categories, pg/mL
Antifungal Agent’ Species S g SDD* R
Anidulafungin'¢ C. albicans <0.25 0.5 —
C. glabrata <0.12 0.25 —
C. guilliermondii <2 4
C. krusei <0.25
C. parapsilosis® <2
C. tropicalis <0.25
Caspofungin®f C. albicans <0.25
C. glabrata <0.12
C. guilliermondii <2
C. krusei >1
C. parapsilosis® >8
C. tropicalis >1
Fluconazole** C. albicans >8
C. glabrata® >64
C. krusei® —
C. parapsilosis® 4 >8
C. tropicalis 4 >8
Micafungin'¢ C. albicans = >1
C. glabratg - >0.25
C. guillicfmpondii 4 — >8
C. kruer 0.5 — >1
C. pa 4 = >8
C. tropict 0.5 - >1
Voriconazole®? Ing/bicans <0.12 0.25-0.5 — >
brata' — — — —
] <0.5 1 = >2
<0.12 0.25-0.5 — >1
<0.12 0.25-0.5 = >1

» 1, inter
pendent?

ay

€ intermediate catg
very major errors tl
isolates with minj
“susceptible” g

N

Footnotes

used for 48-hour readings if the 24-hour growth control shows insufficient growth.

Bitory concentration; R, resistant; S, susceptible; SDD, susceptible-dose

provides a buffer zone for antimicrobial susceptibility testing that is necessary to avoid major and
fly occur, given the inherent variability of the in vitro testing method. Available data do not permit

hibitory concentration (MIC) results in the intermediate range to be clearly categorized as either

amount (6 mg/kg/day) may be needed in adults with normal renal function and body habitus.

gtant.” Strains with intermediate MICs may respond clinically to a higher-than-standard dose of drug or
drug penetration is maximized.

Susceptibility depends on achieving the maximum possible blood level. For fluconazole, doses higher than the standard dosing

d. For these antifungal agents, the data are based largely on experience with non-neutropenic patients with candidemia. The
clinical relevance of the antifungal agents in other settings is uncertain.

©Clinical and Laboratory Standards Institute. All rights reserved.
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Table 1. (Continued)

e. For C. parapsilosis complex, when no further species determination has been performed, because the prevalence of the
cryptic species (Candida orthopsilosis or Candida metapsilosis) is low, C. parapsilosis breakpoints may be applied.*®
However, if further species determination identifies one of the cryptic species within the complex, C. parapsilosis
breakpoints should not be applied. Instead, it should be indicated on the laboratory report that no breakpoints exist
for interpretation, and use of epidemiological cutoff values (ECVs) should be considered (see CLSI document M59°).

f.  Caspofungin susceptibility testing in vitro has been associated with significant interlaboratory variability, contributing
reports of false resistance when the reference method described in CLSI document M27'? is used.!" The cause of the vari
is unclear. When caspofungin is tested, susceptible results may be reported as “susceptible.” However, laboratorig
confirm “intermediate” or “resistant” results with one of the following options:

e Additional susceptibility testing with micafungin'? or anidulafungin'?

e  DNA sequence analysis of FKS genes to identify resistance hot-spot mutations in FKS/ (all
glabrata only)'+"

e Sending the isolate to a referral laboratory for confirmation

g. For fluconazole, these breakpoints are based on extensive experience with mucosal 3
spp. When an isolate is identified as C. glabrata and the MIC is <32 pg/m

i.  For C. glabrata and voriconazole, current data are insufficient
testing and clinical outcome.

NOTE 1: Information in boldface type is new o

NOTE 2: The selected breakpoints have b i uish resistant variants from susceptible
isolates. Differences in breakpoints reflect ical i ing to in vitro methodological issues,

. Emerging data now suggest that the previous breakpoints were not
r Candida spp. and itraconazole, ECVs that define the limit of the wild-
d may be useful for distinguishing between wild-type and non-wild-type
n resistance mechanisms) (see CLSI documents M57'® and M59?).

n are establish
isolates (those with acquire
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Table 2. Solvents and Diluents for Preparing Stock Antifungal Agent Solutions for
Broth Dilution Testing

Solvent™®
(Full-Strength and Diluent
Antifungal Agent Intermediate Solutions) (Final Concentration)
Amphotericin B DMSO Medium
Anidulafungin DMSO Medium
Caspofungin DMSO Medium
Fluconazole DMSO
Flucytosine DMSO
Ibrexafungerp DMSO
Isavuconazole DMSO
Itraconazole DMSO
Ketoconazole DMSO
Manogepix DMSO
Micafungin DMSO
Posaconazole DMSO
Rezafungin DMSO
Voriconazole DMSO

Abbreviation: DMSO, dimethyl sulfoxide.

a. skin. Before DMSO is used,

©Clinical and Laboratory Standards Institute. All rights reserved.
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