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Abstract
During the past two decades, Clinical and Laboratory Standards Institute (CLSI) antifungal susceptibility testing methods for both yeasts and molds have been developed and established in response to increasing invasive fungal infections and the release of multiple new antifungal agents. In addition, other methods including Etest, the disk diffusion test, and some CLSI modification methods have been intensively studied. Antifungal susceptibility tests are now routinely used for local epidemiological surveys to determine the susceptibility patterns of clinical isolates of fungi, the degree of antifungal activity of newly developed antifungal agents, and to predict the clinical outcomes of antifungal therapy for patients with Candida infections. It is anticipated that in the near future, antifungal susceptibility tests that can detect amphotericin B resistance, that can be used to establish the minimum inhibitory concentration (MIC) breakpoints of molds, and that can provide increased clinical guidance for antifungal therapy, will be developed. This review focuses on the various methods used for antifungal susceptibility testing and the clinical utility of antifungal susceptibility testing.
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  Interpretive guidelines for in vitro susceptibility testing of Candida spp. using CLSI M27 reference methods**Table is adopted from CLSI M27-S3 (2008).
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  Current methods commonly used for antifungal susceptibility testing
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Method

Comments

CLST M27-A3

CLST M38-A2

CLST MA4-A

Etest

EUCAST method

YeastOne

Vitek 2

Reference method for broth dilution antifungal susceptiblity testing of yeasts (Candida spp. and Cryptococcus
neoformans); testing amphoteriin B, flucytosine, azoles (fluconazole, ketoconazole, itraconazole, posaconazole.
favuconazole, and voriconazole), and echinocandins (anidulafungin, caspofungin, and micafungin: test medium, RPMI
1640 medium with 0.2% plucose; inoculums density. 0.5-2.510" cfuimL.: microdilution plates, 96 flat-bottom wells:
MIC reading time point (general) and method, 48 h and visual, respectively

Reference method for broth dilution antifingal susceptibility testing of filamentous fingi (Aspergillus spp. Fusariun
Spp. Rhizopus spp.. Pseudallescheria boydii, and the mycelial form of Sporothrix schenchir) testing. amphotericin B,
flucytosine, fluconazole, ketoconazole. itraconazole. posaconazole. ravuconazole, voriconazole, anidulafungin.
caspofingin, micafungin, ciclopirox, and griscofulvin; test medium, same as M-27; inoculums density, 0.4-5<10' cfumL;
MIC reading time point, 24 h (Rhizopus), 48 h most others (dspergillus). 72 h (Psuedallescheria boyeiy, MIC reading
method, visul.

Methods for antifingal disk diffusion testing of yeasts; for testing fluconazole and voriconazole: use Mueller-Hinton agar
with methylene blue and 2% glucose provides sharper zones with fluconazole disk.

Commerciall available agar-based diffusion method. (AB BioDisk, Solna, Sweden) which enables the determination of
MIC values; useful for yeasts and molds; testing amphotericin B, fluconazole, itraconazole, flucytosine, voriconazole
and caspofungin: most Sensitive: method for detecting amphotericin B resistance.

Standard methods of the Antifungal Suscepiibilty Testing Subcommittee of the European Committee on Antibiotic
‘Susceptibility Testing: test medium, RPMI 1640 medium with 2% glucose; inoculums density. 1-5<10° cfu/ml.:
microdilution pltes. 96 la-bottom wells: MIC reading time point and method for Candida spp.. 24 h and
spectrophometic (530 nm). respectively: MIC reading time and endpoint for Aspergiles and molds. 48 h and no growth.
respectively.

Commercially available Colorimetric microdilution method (Trek. Westake, Ohio. USA) based on the CLSI
‘methodology: use of RPMI with 2% glucose and Alamar biue: testing amphotericin B, fluconazole, itraconazole,
ketoconazole, flucytosine, voriconazole and caspofimgin.

Fully automated commercial antifingal susceptibility test system (bioMérieux. Hazelwood, MO, USA) that determines
the MIC endpoint spectrophotometrically; testing amphotericin B, fluconazole, flucytosine, and voriconazole.
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Anidulafungin <2 >2

Caspofungin <2 >2

Fluconazole <s 16~32 264

Flucytosine <4 8~16 >3

iraconazole <0125 025~05 21

Micafungin <2 >2

Voriconazole <1 2 24
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