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Abstract

for determining fungal organism
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newly discovered antifungal agents.

classes of antifungal agents. It also makes antifungal susceptibility
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Foreword

Because of the increased incidence of systemic fungal infections and increasing number of antifungal agents
available for systemic administration, antifungal susceptibility testing has become more common. Today,
antifungal susceptibility testing is an important tool for guiding physicians in selecting antifungal therapy.
Broth macrodilution and microdilution reference methods are now available for yeast (see CLSI document
M27") and mould (see CLSI document M38%) susceptibility testing. For antifungal susceptibility testing to
become more readily available to medical microbiology laboratories, simple, rapid,
alternative approaches are needed. The disk diffusion method used for antibacteri

the CLSI Subcommittee on Antifungal Susceptibility Tests has developed a
testing susceptibility of yeasts to antifungal agents.

costly to some medical laboratories. Zone diameter breakpoints fo
and voriconazole and quality control parameters for caspofungi

and voriconazole have been established according to s
guideline will encourage disk diffusion testing develog
Overview of Changes

This guideline replaces the previous editio

e Reorganized to fit the CLSI quality mana

e Described the ] . hich there are zone diameter breakpoints and interpretive
categories

e previous informational supplement (M44-S3) to reflect CLSI document
t for broth dilution and disk diffusion yeast susceptibility testing

is guideline is supported by the CLSI consensus process and does not necessarily
single individual or organization.

Antifungal agent, antimicrobial agent, Candida spp., disk, disk diffusion, Kirby-Bauer method,
susceptibility testing, yeast

vil
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Method for Antifungal Disk Diffusion Susceptibility Testing of Yeasts

Chapter 1: Introduction

This chapter includes:

e Guideline’s scope and applicable exclusions
e Standard precautions information
s and/or

e “Note on Terminology” that highlights particular use and/or variation e of

definitions
e Terms and definitions used in the guideline

e Abbreviations and acronyms used in the guideline

1.1 Scope

This guideline provides an established methodole
zone diameter breakpoints, interpretive categoric
micafungin, fluconazole, and voriconazole

The method described is intended for testin
to any other genera and has not been used in s
dermatitidis or Histoplasma c
covered in the current proced:

The method descrlbed in th1s gui d exactly to obtain reproducible results. When new
problems are recog ' ia are developed, changes will be incorporated into
future editions of

e to know what isolates or specimens might be infectious, all patient and
treated as infectious and handled according to “standard precautions.” Standard
es that combine the major features of “universal precautions and body substance

ensive than universal precautions, which are intended to apply only to transmission of
bloodborne pathogens. Published guidelines are available that discuss the daily operations of diagnostic
medicine in humans and animals while encouraging a culture of safety in the laboratory.’ For specific
precautions for preventing the laboratory transmission of all known infectious agents from laboratory
instruments and materials and for recommendations for the management of exposure to all known infectious
diseases, refer to CLSI document M29.

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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1.3 Terminology
1.3.1 A Note on Terminology

CLSI, as a global leader in standardization, is firmly committed to achieving global harmonization
whenever possible. Harmonization is a process of recognizing, understanding, and explaining differences
while taking steps to achieve worldwide uniformity. CLSI recognizes that medical conventions in the global
metrological community have evolved differently in different countries and regions and t
required use of terms, regional usage, and different consensus timelines are all important consi
the harmonization process. CLSI recognizes its important role in these efforts, and its co
focuses on harmonization of terms to facilitate the global application of standards and gui

NOTE: Current fungal taxonomy is being revised. Many genera have both a teleomorph (s
an anamorph (asexual state) name. In this guideline, the traditional Candida spp. names are us
continuity both with past procedures and associated documents such as CLSI document M60.*

Table 1 is provided to clarify the intended interpretations of the following

Table 1. Common Terms or Phrases With Intended Interpreta
Term or Phrase Intended Ix
“Needs to” or Explains an action directly related to
“must” requirement or is indicative of a ne
fulfillment of a procedure
“Require” Represents a statement that
performance, product, or orga
specification identified in an a
“Should” erature, a statement of good

ulatory, accreditation,
ent or a requirement or

1.3.2 Definitions

pharmac nd clinical outcome data, when available; NOTE 1: Minimal inhibitory
meter values generated by a susceptibility test can be interpreted based

upon established breakpoi OTE 2: See breakpoint.

EXAMPLE:
Breakpoints”

Interpretive Category MIC, pg/mL Zone Diameter, mm
Susceptible <4 >20
Susceptible-dose dependent 8-16 15-19
Intermediate 8-16 15-19
Resistant >32 <14

* Formerly “interpretive criteria.”

2 ©Clinical and Laboratory Standards Institute. All rights reserved.
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\ 4

Need for susceptibility testing is

identified Subchapter 2.1

A\ 4

Antifungal agents for testing

are selected Subchapter 2.2
A\ 4
Reagents are selected Subchapter 3.1
A\ 4
Inoculum is prepared Subchapter 3.2.1
A\ 4

Agar plates are inoculated Subchapter 3.2.2

\4

Antifungal agent disks are applied

A\ 4

Prepared plates are incubated

+
er 3.4 and CLSI document M60

Chapter 4

Susceptibility
Results Reporting
Process

CLSI document M60"

* Five basic symbols are used in process flow charts: oval (signifies the beginning or end of a process), arrow (connects process
activities), box (designates process activities), diamond (includes a question with alternative “Yes” and “No” responses), pentagon
(signifies another process).

T See CLSI document M60.*

Abbreviation: QC, quality control.

Figure 1. Antifungal Disk Diffusion Susceptibility Testing Process for Yeasts"

8 ©Clinical and Laboratory Standards Institute. All rights reserved.
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4.3 Selecting Reference Strains

Reference strains should be obtained from a source that can provide information on the culture’s origin (eg,
from commercial sources with documented culture history or from reference institutions with demonstrated
ability to store and use organisms consistently with minimal contamination). A new stock culture should
be obtained whenever a significant deviation from the expected result is observed. Recommended
QC strains for antifungal susceptibility testing include:

C. albicans ATCC" 90028

Candida parapsilosis ATCC® 22019
Candida tropicalis ATCC® 750
Candida krusei ATCC" 6258

QC strains should be tested by the standard disk diffusion test procedure described in Chapter
same materials and methods used to test patient isolates.

ing the

4.4 Storing Reference Strains
4.4.1 Methods for Prolonged and Short-Term Storage
Reference strains must be stored so that the possibility of g

There are two preferred methods for prolonged refercage strair asts may be grown on Sabouraud
dextrose agar or potato dextrose agar and then froz g or plates.”’ Alternatively, reference
i ion in small vials and freezing and
storing them at —70°C.?'

For short-term storage, working stock raud dextrose agar or potato dextrose
agar slants until sufficient growth is
two-week intervals by serial transfer fr
passages should be made after removal fro

Comment

See CLSI document M60* for expected
zone diameter of some reference
strains.

Incubate subcultures long enough for sufficient
growth to occur.

5. | Examine the resulting growth carefully to ensure the
culture is pure.

Usually from 1-3 days.

6. | Suspend growth from the plate in 15% glycerol to If lyophilizing, suspend the growth in
make a heavy suspension if storing fungal the appropriate medium.
suspensions.

16 ©Clinical and Laboratory Standards Institute. All rights reserved.





