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A brief history of antifungal
susceptibility testing standardization

1982 $960 1992 1997

Develop

M27-P method M27-A method
introduced introduced

Established

subcommittee reproducible

method

20% hospitals performing Synthetic medium (RPMI) Breakpoints
testing for yeast; Broth-based method
intra/inter-laboratory 0.5-2.5 x103

agreement poor

)
23 2%
B © %
v v
Higher glucose;
Conidia forming Disk-diffusion Disk-diffusion 24 hour endpoint;
filamentous fungi Method-yeast method-moulds spectrophotometer

Fothergill et al. Infect DisClin N Amer 2006;20:699-709.



Reference Methods

Characteristics

CLSI M27-A3

EUCAST Def

Suitability

Yeasts

Fermentative Yeast

Inoculum s

0.5-2.5x103 CFU/ml

0.5-2.5x10° CFU/ml

Test medium

RPMI 1640 0,2%G

RPMI 1640 G2%

Format Microdilution Microdiluation
Temperature 35°C 35°C
Duration of incubation 46-50h 24h

24 h for yeasts

Endpoint

80% inhibition M27-A2
50% inhibition M27-A3 (azole)

80% amphotericin B
50% inhibition azole

~y,

Reading

Visually

Plate reader




Control Increasing Drug concentrations

4 Overall good mter/mtralaboratory
(’f agreement eX|sts'

R )




.........VIICs obtained differ from method to method!

* Medium (type, brand, batch)
— CLSI vs. EUCAST: glucose conc. 0.2% vs. 2%
*  Inoculum size
—the higher the higher the MIC
*  Inoculum growth phase
—the shorter the lag phase the higher the MIC
* Incubation temperature
— affects growth rate, expression of res mechanisms
* Incubation time
—the longer the higher the MIC
* Definition of endpoint (50%, 80%, 100% inhibition)
—the more stringent the higher the MIC
*  Reading variation
— visual vs. spectrophotometric

— trailing
* Biology of the fungus

Lass-Florl et al., 2015



CLSI versus EUCAST

Breakpoints (BPs): S: <X; R:>Y Revised BPs
CLSI M27-S3 CLSI revised (M27-54) EUCAST
AMB <1 <1 <1;>1
ANF <2 <025  >05 (alb, krus, trop)  <0.032;50.032 (alb)
<0.125 >0.25 (glab) <0.06;>0.06 (glab, krus, trop)
__________________________________ <2;>4 (para, guillier) . (parapoortarget, guillier IE)
OSF 2
MFG <2 <0.25; >0.5 (alb, krus, trop) <0.016; >0.016  (alb)
<0.06; >0.125 (glab) <0.03; >0.03 (glab)
] <2 >4 (paraguillier)  <0.02;>2  (para, krus IE, trop IE, guillier [E) _
Fluco <8;>32 <2; >4 (alb, para, trop) <2;>4 (alb, trop, para)
SDD<32; >32 (glab) (glab IE)
__________________________________________________________________ (krus poortarget)  (kruspoortarget)
Vori <1;>2 <0.125; >0.5 (alb, para, trop) <0.125; >0.125 (alb, trop, para)
<0.5; >1 (krus) (glab/krus IE)
__________________________________________________________________ 81D )
Itra <0.125;>0.5 =<0.125; >0.5 T
Posa - <0.06; >0.06 (alb, trop, para)

(glab/krus IE)

www.eucast.org; Pfaller Drug Resist Updat. 2010 & 2011 :MC Arendrup (Chair) WW Hope (Secretary), M. Cuenca-Estrella & C. Lass-Florl



Antifungal susceptibility testing (AFST)

Organization
EUCAST Hews

Clinical breakpoints

Expert rules and intrinsic resistance
Resistance mechanisms

Guidance documents

Consultations

MIC distributions and ECOFFs

Zone distributions and ECOFFs

AST of bacteria

AST of mycobacteria

AST of fungi

Clinical AFST breakpoints

MIC distributions and ECOFFs
Methods in antifungal susceptibility
QC AFST Tables

Rationale documents for antifungals
Documents for discussion in AFST
Publications in journals

Meetings and Minutes

Previous versions of documents

AST of veterinary pathogens
Frequently Asked Questions (FAQ)
Meetings

Presentations and statistics

Antifungal susceptibility testing (AFST)

Methods for susceptibility testing of Candida, Aspergillus and other fungi are
developed and validated by the EUCAST subcommittee on AFST.

Mew and revised documents open for consultation will until accepted be
published inthe # EUCAST News section together with all other consultations
from EUCAST.

Information on subcommittee organisation and members are available on the
webpage describing the # Organisation of EUCAST.

Information for industry aiming to bring agents to EUCAST for review and revision
of breakpoints or a new agent to EMA for registration is available
at + Information for industry.

Development of new methods and validation and calibration of existing methods
iz performed atthe EUCAST Development Laboratory for AFST:
#+ The EUCAST Development Laboratory for Antifungal Susceptibility Testing

with the help of
# The EUCAST AFST Network Laboratories

Contacting EUCAST-AFST

Chairman Maiken Cavling Arendrup (maiken.c.arendruplatlescmid.org)
Scientific Secretary Jesus Guinea Orteqga (jesusguineaortegalatlescmid.org)
Clinical Data Coordinator Joseph Meletiadis (joseph.meletiadis[aflescmid.org)

EUCAST Development Laboratory for fungi
clo Unit of Mycology

Dept. Microbiology & Infection Control
Statens Serum Institut, Building 211
Artillerive] 5

DK-2300 Copenhagen

Denmark

DOhmrns AR 2980 23973 ar AR 200 7448

Antifungal susceptibility testing [.-'-\FS'Ll




EUCAST method for susceptibility testing of yeasts (v 7.3.1 valid
from 15 January, 2017).

EUCAST method for susceptibility testing of moulds (version 9.3.1
valid from 15 January, 2017)

Routine and extended internal quality control for antifungal
susceptibility as recommended by EUCAST Version 1.0, valid from
2015-11-04



Epidemiological Cut off (ECOFF)

Define upper limit of “wild type” MIC
distribution — no acquired resistance
mechanisms

Cutoffs help detecting the
emergence of reduced susceptibility
(acquired resistance) in the absence
of clinical breakpoints - or “in
addition to” clinical breakpoints

Helps identify organisms requiring
further characterization

In vivo /in vitro correlation?

Turnidge J, Paterson DL. Clin Microbiol Rev. 2007; 20: 391
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E.g. EUCAST fluconazole MIC C. glabrata @

Fluconazole / Candida glabrata EUCAST
Antimicrobial wild type distributions of microorganisms — reference database
EUCAST MIC Distribution

Wildtype Resistant
population population
MIC.,

}

ECOFF/ECV:
Variation within the WT population can be <32 ug/ml
explained solely by test variation.
MIC,, reflects the susceptibility of the entire WT
population.
T

<0.002
0.004

0.008+
0.016
0.032
0.064
0.125

0.25+
0.5

807 observations (12 data sources)
Clinical breakpoints

128
2512

http://www.eucast.org/mic_distrubitions_of wild_type_microorganisms/



Breakpoint (BP). Specific values of MICs on the basis of which fungi can be assigned
to the clinical categories ,susceptible”, ,intermediate“ and ,resistant’. The
breakpoints can be altered due to changes in circumstances (e.g. changes in
commonly used drug dosages) or when additional data/knowledge emerges.

a) Susceptible (S). A mould is defined as susceptible by a level of antimicrobial
activity associated with a high likelihood of therapeutic success.

b) Intermediate (). A mould is defined as intermediate by a level of antimicrobial
activity associated with a high likelihood of therapeutic success but only when a
higher dosage of the agent than normal can be used or when the agent is
physiologically concentrated at the site of infection.

c) Resistant (R). A mould is defined as resistant by a level of antimicrobial activity
associated with a high likelihood of therapeutic failure.

Wild type (WT). A mould isolate is defined as WT for a species by the absence of
phenotypically detectable acquired and mutational resistance mechanisms to the
agent in question.

Non-wild type (NWT). A mould isolate is defined as NWT for a species by the
presence of phenotypically detectable acquired or mutational resistance
mechanisms to the agent in question.



Epidemiological Cut off (ECOFF)

Define upper limit of “wild type” MIC
distribution — no acquired resistance
mechanisms

Cutoffs help detecting the
emergence of reduced susceptibility
(acquired resistance) in the absence
of clinical breakpoints - or “in
addition to” clinical breakpoints

Helps identify organisms requiring
further characterization

In vivo /in vitro correlation?

)

Clinical Breakpoint

CBPs are used to indicate those
isolates that are likely to respond to
treatment with a given antimicrobial
agent administered at the approved
dosing regimen for that agent

What is you experience?

CBPs are missing for most drug-bug
combinations

Turnidge J, Paterson DL. Clin Microbiol Rev. 2007; 20: 391



1. Technical notes on susceptibility testing of fungi

EUCAST DEFINITIVE DOCUMENT E.DEF 9.1: Method for the determination of broth
dilution minimum inhibitory concentrations of antifungal agents for conidia forming
mould

EUCAST technical note on the EUCAST definitive document EDef 7.2: method for the
determination of broth dilution minimum inhibitory concentrations of antifungal
agents for yeasts EDef 7.2 (EUCAST-AFST).

EUCAST Definitive Document EDef 7.1: method for the determination of broth dilution
MICs of antifungal agents for fermentative yeasts

2. Technical notes on antifungal breakpoints

Breakpoints for Candida

Amphotericin B

Voriconazole

Posaconazole

Micafungin, anidulafungin and fluconazole
Breakpoints for Aspergillus

Amphotericin B, itraconazole, and posaconazole
Voriconazole



http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2011.03644.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2011.03644.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2011.03644.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2008.02087.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2011.03646.x/pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Arendrup_EUCAST_TN_mica__flu_and_ani_Candida_Mycoses_2014.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Arendrup_EUCAST_TN_mica__flu_and_ani_Candida_Mycoses_2014.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Arendrup_EUCAST_TN_mica__flu_and_ani_Candida_Mycoses_2014.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Arendrup_EUCAST_TN_mica__flu_and_ani_Candida_Mycoses_2014.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Arendrup_EUCAST_TN_mica__flu_and_ani_Candida_Mycoses_2014.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Arendrup_EUCAST_TN_mica__flu_and_ani_Candida_Mycoses_2014.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Arendrup_EUCAST_TN_mica__flu_and_ani_Candida_Mycoses_2014.pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1469-0691.2012.03890.x/pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/AFST/Publications_AFST/Hope_EUCAST_TN_BPs_for_Asp_CMI_2013.pdf

Species-specific EUCAST ECOFFs and breakpoints (mg/L) for isavuconazole

and itraconazole against Aspergillus and Candida species, respectively

Species
Isavuconazole
A. flavus
A. fumigatus
A. nidulans
A. niger
A. terreus
Itraconazole
C. albicans
C. dubliniensis
C. glabrata
C. guilliermondii
C. krusei
C. lusitaniae
C. parapsilosis

C. tropicalis

ECOFF (mgiL)

0.06
0.06
2

2

1
0.125
0.125

0.125

Clinical breakpoints *(mg/L)
§$= R>
IE IE°

1 1
0.25 0.25
IE° IE

1 1
0.06 0.06
0.06 0.06
IE° IE?
IE° IE
IE° E°
0.125 0.125
0.125 0.125
0.125 0.125

ECOFF, epidemiological cutoff value; EUCAST, European Committee on Antimicrobial Susceptibility

Testing; MIC, minimum inhibitory concentration.

a For simplicity, the intermediate category is not listed. It is readily interpreted as the values between the
S and the R breakpoint. For MIC breakpoints listed as S= 1 and R = 1, there is no intermediate
category. There is insufficient clinical evidence to set breakpoints for other species than those listed.

PThe MIC values are in general higher than those for A. fumigatus and C. albicans. respectively.
Whether this translates into a poorer clinical response is unknown. There is insufficient evidence (IE) to
set breakpoints for these species.

Arendrup et al, CMI 2016;22:571

(5)



Acceptable MIC ranges (mg/L) of antifungal
agents for quality control strains

Antifungal agent
Amphotericin B
Flucytesine
Fluconazole
Isavuconazole
ftraconazole
Voriconazole
Posaconazole
Caspofungin
Anidulafungin

Micafungin

ATCC 6258
0.12-1.0
1.0-4.0
16.0-64.0
0.015-0.06
0.03-0.12
0.03-0.25
0.015-0.06
NA
0.015-0.06

0.03-0.125

Candida h i Candida pa ifosi
ATCC 22019

0.12-1.0

0.12-0.5

0.5-2.0

=0.015-0.03

0.03-0.12

0.015-0.06

0.015-0.06

NA

0.25-1.0

0.5-2

CL-CNM
F 8555
0.06-0.5
0.06-0.25
32.0-128.0
NA
0.25-1.0
0.5-2.0
0.12-0.5
NA

NA

NA

krusei
CL-CNM CL3403
0.25-1.0
2.0-8.0
16.0-64.0
NA
0.12-0.5
0.12-0.5
0.06-0.25
NA

NA

NA

ATCC, American Type Culture Collection; CL-CNM, yeast collection of the Spanish National Centre of
Microbiology; MIC, minimum inhibitory concentration; NA, not available.

Arendrup et al, CMI 2016;22:571

(5)



Candida spp.

Antifungal agent

MIC breakpoint (mg/L)

C. albicans

C. glabrata

C. krusei

C. parapsilosis

C. tropicalis

C. guilliermondii

Non-species
related

breakpoints

1

S<

R>

Sc<

R>

S<

R>

Sc<

R>

Sc<

R>

S<

R>

S<

R>

Notes

Amphotericin B

IE

IE

Anidulafungin

0.032

0.032

0.064

0.064

0.064

0.064

0.002

0.064

0.064

Caspofungin

Note®

Note®

Note®

Note®

Note®

Note®

Note®

Note®

Note®

Note®

IE?

IE?

1. Non-species related breakpoints have been determined mainly on the basis
of PK/PD data and are independent of MIC distributions of specific species.
They are for use only for organisms that do not have specific breakpoints.

2. The ECOFFs for these species are in general higher than for C. albicans .

3. Isolates that are susceptible to anidulafungin as well as micafungin should
be considered susceptible to caspofungin, until caspofungin breakpoints have
been established. Similarly, C. parapsilosis isolates intermediate fo
anidulafungin and micafungin can be regarded intermediate to caspofungin.

Fluconazole

0.002

32

IE2

IE?

Isavuconazole

EUCAST breakpoints have not yet heen established for caspofungin, due to
significant inter-laboratory variation in MIC ranges for caspofungin.

4. MICs for C. tropicalis are 1-2 two-fold dilution steps higher than for C.
albicans and C. glabrata . In the clinical study successful outcome was
numerically slightly lower for C. tropicalis than for C. albicans at both dosages
(100 and 150 mg daily). However, the difference was not significant and

Itraconazole

0.064

0.064

IE?

IE?

1=

0.125

0.125

0.125

0.125

IE?

IE?

whether it transiates into a relevant clinical difference is unknown. MICs for C.
krusei are approximately three two-fold dilution steps higher than those for C.
albicans and, similarly, those for C. guilliermondii are approximately eight two-
fold dilutions higher. In addition, only a small number of cases involved these

Micafungin

0.016

0.016

0.032

0.032

|e*

|e*

0.002

IE*

Ie*

e

IE*

Posaconazole

0.064

0.064

IE?

IE?

=

=

0.064

0.064

0.064

0.064

IE?

IE?

species in the clinical trials. This means there is insufficient evidence to
indicate whether the wild-type population of these pathogens can be
considered susceptible to micafungin.

5. Strains with MIC values above the S/l breakpoint are rare or not yet
reported. The identification and antifungal susceptibility tests on any such
isolate must be repeated and if the resuit is confirmed the isolate sentto a

Voriconazole

0.125°

0.125°

0.125°

0.125°

0.125°

0.125°

reference laboratory. Until there is evidence regarding clinical response for
confirmed isolates with MIC above the current resistant breakpoint they
should be reported resistant.

http://www.eucast.org/clinical_breakpoints/



Aspergillus spp.

MIC breakpoint (mg/L)
Non-species
Antifungal agent A. flavus A. fumigatus A. nidulans A. niger A. terreus related Notes
breakpoints’
S< R> S< R> S< R> S< R> S< R> Sc R>
= . L 5 R 1. Non-species related breakpoints have been determined mainly on the basis of PK/PD
Amphotericin B IE IE 1 2 Note” | Note 1 2 - - IE IE  |data and are independent of MIC distributions of specific species. They are for use only
for organisms that do not have specific breakpoints.
Andusinon € 2 2 = E 2 = iE IE = = = 2. The ECOFFs for these species are in general one step higher than for A. fumigatus.
Caspofungin IE IE IE IE IE IE IE IE IE IE IE IE |3. There are too few MIC data to establish ECOFFs and hence to suggest any
breakpoints.
Fluconazole = - = - = - = = < = = = 4. Monitoring of azole trough concentrations in patients treated for fungal infection is
recommended.
2 2 2 2
Isavuconazole e IE L 1 025 025 IE IE g 1 IE IE 5. The MIC values for isolates of A. niger and A. versicolor are in general higher than
those for A. fumigatus . Whether this translates into a poorer clinical response is unknown.
ltraconazole* 1 2 1 2 1 2 IE*® | IE®® 1 2 IE® IE?
6. Provided adequate drug exposure has been confirmed using therapeutic drug
monitoring (TDM). There remains some uncertainty regarding cut-off values for
Micafungin IE IE IE IE IE IE IE IE IE IE IE IE  |posaconazole concentrations that separate patients with a high probability of clinical
success from those with a low probability of clinical success. In some circumstances (e.g.
‘ % 5 2 g 5 P 3 5 & g patients with persistent and profound neutropenia, large lesions, or those with other
Posaconazole IE IE® | 0.125° | 025 IE IE IE IE 0.125° | 025 IE IE  lfeatures associated with a poor clinical outcome) a relatively high trough concentration
should be sought. Preclinical and clinical data suggest this value should be =1 mg/L at
. 4 2 2 1 2 IE IE 2 2 2 2 IE IE steady state. For other patient groups a lower trough concentration may be acceptable.
Vavicomazoia = E i = e e For prophylaxis a target concentration of =0.7 mg/L has been suggested.

http://www.eucast.org/clinical_breakpoints/




Conclusions
in vitro susceptibility testing:

Yeasts

— sterile body site
plus non-C. albicans

— azole (?)

— non-responder

— rare species

* Molds

— non A. fumigatus

— all: non responder

— long treatment & azole
— rare species




TABLE 2 In vitro susceptibilities of Candida species to anidulafungin, caspofungin and micafungin determined by EUCAST, ETest and Sensititre after 24 hours
including VME, ME and MIN

Orugand specles Mumber of Isolates EUCAST MIC ETest MIC Sensititre MIC E& CA EUCAST CACLEl Etest EUCAST ETest CLSI Senslititre EUCAST Sensititre CLSI
Range 508 0% Range 505 90% range 50 30 Etest Sensititre Eted Sensititre Etest Sensititre WME ME MIN VME ME MIN_ VRME  ME  MIM VME ME MIN

anidulafungin

Tatal 104 0,002-0,5 0.009 0,006 0©0,002-1,5 0,003 0,016 00151 0015 0.1 Iz I35 @9 100% o 1 a0 a o 1 a 7 o a o0 o
C. albicans &3 "0,002-0,016 0,002 0,016 "0,002-0,006 "0,005 " 0,004 "0,015-0,06 0,015 0.0 " oarw Twoow” 100% 2

C. dubliniensis z '0,002-0,002 "0,002 "0,002 0,002-0,006 "0,004 "0,005 “0,015-0,12 0,088 D.120% s0% 100% 100% 1

C. glabrota 1E '0.002-0.031 0,016 0,016 "0.002-0.25 "0.007 "0.008 "0.0150.12"0,015 D030 9 " 100w Tmem " wam Taam " 100w 1 1 1

C. kefpr 1 0,016 0,016 0,016 0,016 0,016 0,016 0,015 0,015 0,015 100%  100% n.a. n.a. n.a. n.a. na na na na na nNa na na& na na na na
C. krussi 5 '0,016-0,051 0,015 .025 0,012-0,025 "0,006 "0,020 "0.03-0,06 "0,050 To2s00% T 100% 100  100%  100%  100%

C. lusitaniae 1 0,016 0,016 0,016 0,032 0,032 0,032 0,12 0,120 0,120 100% o5 n.a. n.a. n.a. n.a. n.a na na i na na na i na e na na
C. orthopsiosis 1 0031 0,051 0031 0,38 0,380 0,380 0,25 0,250 0,250 0% o3 100%  100%  100%  100%

C. parapsiosic 4 "01250,5 0375 ‘0s00" 03815 "1.000 "1350” o051 To7so oo rsx " 7sx Twox” wox "woox” 100%

C. pararugosa 1 0,002 0,002 0,002 0©,032* 0,032* 0,032* 0Q05* 0,06% 0.068* 100% o5 n.a. n.a. n.a. n.a. na na na na na na na na na na na na
C. tropicalic -] '0,002-0,016 0,016 0,016 0,005-0,008 0,006 0,007 0,015-0,1Z 0,060 0,120 100%  63% 100% 63%  100%  100% 3

Caspofungin

Tatal 104 0,002-0,25 0,01 0,065 0,023-0,5 0,094 0,354 0,0150,5 0,080 0,10 n.a. Iz b= na na na @ O & na na na d 4O 1
C. albicans 63 '0,002-0,062 0,051 0,062 0,025-0,125 0,064 0,094 '0,015-0,06 0,060 '0,0K na 100%° 100% na na na ni  na na

C. dubliniensis 2 '0.051-0,031 "0,051 0,051 0.047-0,092 "0,071 "0.089 "0,05-0,12 "o,075 0,1 1N na  100%  100% na na na na. na na.

€ glabrata 18 "0,006-0,125 "0,082 "0,082 "0,084-0,38 "0,125 0,290 "0,0%-0.25 "0.080 0120 na  onma  ESX | 4% na na na 3 nz ona na 1
C. kefyr 1 0,031 0,031 0,051 0,023 0,023 0,023 n.a. 0,015 0,015 100%  100% n.a. n.a. n.a. n.a. na na na na na n.a.

€. krusei 5 D,083-0,125 0,125 D125 03805 0,380 045z "01z-025 T0,250 D250 0% T 100% na n.a. 0% 100%  na na na 5 na na na

C. lusitanioe 1 0,063 0,063 0,063 0,25 0,250 0,250 n.a. 0,060 0,080 1D05¢ 10056 n.a. n.a. n.a. n.a. n.a na na. na. na n.a.

C. orthopsiosis 1 0,031 0,031 0,051 0,38 0,380 0,380 n.a. 0,250 0,250 0% o5 n.a. n.a. 1003 100% n.a na na. na. na n.a.

C. parapsiosis 4 FCI‘CIEZ-CLEE. 'E:I,JE '0,213'0.35-0,35 'CI,SECI FCLSE::I " 0,12-0.5 I-b‘.:l,zsl::l PCI,:IE—?E-% " 100% n.a. na  100%° 100% na na na na na na.

C. pOrarugoasa 1 0,002 0,002 0,002 a,1a* 0,13 013 0,12* 0,12* 012* D% o5 n.a. n.a. n.a. n.a. n.a na na. na. na n.a.

C. tropicatis 8 '0.015-0,065 0,051 0,065 0.052-0,092 0,079 0031 005006 0080 0060 7S T 100% na  na  100% 100%  na na o na na. na na.

nMicafungin

Tatal 104 0,002-0,25 0,002 0,016 0©0,003-0,5 0,006 0,064 0,0081 0,015 0,080 s 9% 100% a 1 a a o 1 a 3 a a o o
C. albicans 63 '0.002-0,015 0,002 0,016 "0.003-0,012 "0.005 "0.008 "0,008-0.03 0,008 0.0 s8% 100%  100% 1

C. dubliniensis z '0.002-0,002 "0,002 0,002 0.,004-0,008 "0.006 "0.008 "0.015-0.06 "0.038 0,05 " som  won” 100% 1

C. glabrota 1E '0,002-0,015 0,002 "0,016 '0,000-0,084 "0,006 "0,008 "0,008-0,06 "0,015 ‘D015 " a1 " osax e | 100% 1 1 1

C. kefpr 1 0,016 0,016 0,016 0,032 0,032 0032 0,05 0,030 0,030 100%  100% n.a. n.a. n.a. n.a. na na na na na na na na na na na na
C. krusel 5 .EJ,CIIE-CLCIEZ 'U,CllE 'U,Clds 'CI.CIEd»CLUSd 'CI,OEd 'CLCIS\d '0,12-0,12 '0,130 ':3,130'20% " zom n.a. n.a. 100%  100% na na na na. na na.

C. lusitaniae 1 0,016 0,016 0,016 0,032 0,032 0,032 0,05 0,030 0,030 100%  100% n.a. n.a. n.a. n.a. n.a na na i na na na i na e na na
C. orthopsiiosis 1 0016 0,016 0,016 0,13 0,130 0,130 as 0,500 0,500 0% o5 100%  100%  100%  100%

C. parapsilosis a "0,062-0.25 0,186 0,250 0,25-0,5 0315 0464~ 0,251 0,750 L000 75% ©  SO%  100%  100% 100%  100%

C. pararugosa 1 0,002 0,002 0,002 0,032* 0,032* 0,032* (Q12* 0,12* 0.12* 100% o5 n.a. n.a. n.a. n.a. na na na na na na na na na na na na
C. tropicalis -] EI,CUZ—G,GIE'G_CIIE IEZI,CIZLE 0.008-0,12 0,012 0,047 00154005 0,030 0,030 '55% " 1005 n.a. n.a. 100%  100% na na na na. na na.

VME very major error; ME major error; MIN minor error; MIC minimal inhibitory concentration; MIC 50%, 90% MICs for which 50% and 90% of isolates are inhibited; EA
essential agreement; CA categorical agreement; n.a. not applicable as no breakpoints defined; *read after 48 hours

ETest® versus Sensititre YeastOne® versus EUCAST
Aigner et al, submission 2017



Candid3mie nach Spezies fiir die Jahre 2007 bis 2015

Species

Candido albicans
Candida globrata
Candide parapsilosis
Candida trapicalis
Candidg krusei
Candida dubliniensis
Candida lipolytica
Candido lusitaniae
Candida arthapsilosis

95 (50,8%)
24 (15,2%)
17 (10,
7 (4,4%)
& (3,8%)

1(0,6%)
Candida pseudatrapicolis (kefyr) 2(1,3%)
Condido species 1(0,6%)
Candida pararugosa
Candide inconspicua
Candidao kefyr
Trichosporon mucaides
Cryptococcus negformans
Saccharomyces cerevisoe
Trichosporon asahil
Candida fomota

Candida guilliermondii 2(1,3%)
Candida pelliculasa
Candida pulcherrima 1 (0,6%)
Candida rugosa 1 (0,6%)
Candido soxe

Candida sphoerica

Candida utilis

Saccharomyces species

Geatrichum copitatum

Candida melibasica

2009 2010 2011 2012 2013 2018
95(57,9%) 105(59,3%) 111(634%) 0O5(55,6%) B1(51,9%) 138(582%) 106(58,9%)  124(54,1%)
31(18,9%)  28(158%)  27(154%) 35(205%) 32(205%  57(241%)  42(233%)  40[17,5%)
3%) 10 (5,6%) 14(8%)  16(94%) 18 (11,5%) 12 (5,1%) 11 (5,1%) -
4(2,4%) 13 (7,3%) 10 (5, 7%6) BIZTR 7 3.5%) 12 (5,1%) B(4,4%)  13(57%)
5 [3%) &(3,4%) 5(2,9%)  10(58%) 6 (3,8%) 9(3,8%) 1(0,6%] 6 (2,6%)
3(1,7%) 1(0,6%) 4(2,6%) 4(1,7%) 2 [1,1%) 4(1,7%)
1(0,6%) 1(0,6%)
5 (3%) 5 {2,8%) 1(0,6%) 1(0,6%) 1(0,6%) 2 (0,8%) 1(0,6%] 2(0,9%)
1 (0,6%) 2(1,1%)
1(0,6%) 1(0,6%) 1(0,6%)
3(1,8%) 1(0,6%) 1 (0,6%]
3(1,3%)
2 (0,9%)
2{0,59%)
1(0,4%)
2(1,2%) 1(0,6%) 2(1,2%) 1(0,6%) 1(0,4%)
1(0,6%) 1(0,6%) 1(0,4%) 1(0,4%)
1(0,6%) 1(0,6%) 1(0,6%) 1(0,6%]
1(0,6%) 1(0,6%) 1(0,6%] 1(0,4%)
1(0,6%) 1(0,6%) 1(0,6%) 1(0,6%) 1(0,6%] 3(1,3%)
1(0,6%) 1(0,4%)
1(0,4%)
4(2,4%)
1(0,6%)
1(0,6%)
3(1,7%) 1(0,6%)
1(0,4%)
1(0,6%]

Aures, 2015



Resistenzraten nach Substanz fiir durch Hefepilze verursachte Fungimien von 2007 bis 2015
(EUCAST-Breakpoints)

Substanz 2007 2008 2009 2010 2011 2012 2013 2014 2015

AMB 0,7%(149)  0%(147) 0%(159) 0%(166) 0%(162) 0%(137) 0%(216)  0%(169)  0%(183)

AND 5,7%(45)  27,9%(68)  15,2%(79) 8 - : 6)

MIC 15,7%(102)  16,2%(111)  155%(71) 17,9%(39)  4,9%(41)

FLU 6%(150) 5,8%(156)  7,2%(166) 3%(167) ; 4,3%(139) 59%(218)  1,1%(174)

POS 34,6%(104)  17,4%(92) 13,4%(119) 15,7%(134)  9,2%(119)  3,8%(105) 11,8%(127) 9,2%(119) 4,1%(146)

VOR 2,5%(118) 4,5%(111)  6,3%(127) 3%(135)  4,2%(119) 2,1%(95)  2,6%(153) 0,8%(128) 3,1%(163)

ITR 80% (15)  22,9%(35)
Resistenzraten nach Substanz fiir durch Hefepilze verursachte Fungdmien von 2007 bis 2015
(CLSI-Breakpoints)

Substanz 2007 2008 2009 2010 2011 2012 2013 2014 2015
CAS 2,2%(134) 2,9%(140) 2,7%(146) 3,9%(155) 3,8%(105) 7,7%(65) 3,7%(81) 6,2%(65) 2,5%(79)

Aures, 2015
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