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Rex et al. CID 2002; 35: 982



AFDT, uygun tdv belirlenmesi igin yararli ama IFI
mortalitesi genelde erken tedavi baglananlarda bile yiiksek...

Timing of susceptibility-based antifungal drug administration
in patients with Candida bloodstream infection: correlation
with outcomes

Shellee A. Grim2*, Karen Berger't, Christine Teng®, Sandeep Gupta®, Jennifer E. Layden?, William M. Janda®
and Nina M. Clork?

Ancak, >24 saat siire uygun antifungal tedavi alan hasta

grubunda, pozitif kan kiltird sonucundan sonra 72 saat

icinde uygun tdv. baslanmis hastalardaki mortalite, >72

saatte baslananlardan anlamli ol¢lide daha diisiik ( %27 -
740; p=0.004)

(n=231) (n=215)

Time to appropriate antifungal therapy

Figure 1. The 30 day mortality based on the time to initiation of
appropriate antifungal therapy. P=0.11 between <72 and =72 h.

dictors of mortality. A secondary analysis requiring patients in the early treatment group to have received >24 h
of effective antifungal therapy did show a significant mortality benefit to receiving antifungal treatment within
72 h of a positive blood culture being drawn (30 day mortality for early treatment: 27% versus 40%, P=0.004;
HR for mortality with delayed treatment on multivariable analysis: 1.41, 95% CI 1.01-1.98, P=0.045).



« AFDT igin Rutin Endikasyonlar ve 6iincel
gulama Onerileri
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" Candida-AFD
ESCMID-Candida kilavuzu

ESCMID guideline for the diagnosis and management of Candida diseases: Diagnostic procedures. CMI 2012; 18 (Suppl. 7): 9

Izolasyon RUTIN EPIDEMIYOLOJIK
yeri Amach Oneriler Amach Oneriler

Kan ve diger

steril bolgeler -Tum izolatlar, 6zellikle: Tum izolatlar referans
1.Antifungal ilag kullanmis olan bir yontem veya
olgulardan izole edilen suslar (gecerliligi kabul
2.Klinik yanitsizlik edilmis ticari bir
3.Nadir ve yeni ortaya cikan turler sistem) ile test
4 .Klinik kullanimdaki antifungal edilmeli

ilag(lar)a direncli veya daha az
duyarl olduklar bilinen turler

Yuzeyel

bolgeler *Tedaviye yanit vermeyen veya Periyodik
tekrarlayan enfeksiyon epidemiyolojik
«Antifungal ilag kullanmis calismalar yapiimali

hastalardan surveyans kulturleri

Pfaller et al. Clin Microbiol Rev 2006; 19: 435; Reyes et al. Drug Resist Update 2000; 3: 14; Rex et al. CID 2002; 35: 982; Hospenthal et al. DMID 2004; 48: 153




Candida-AFDT igin farkh kriterlere gore

ayrintih goris ve oneriler (CLSI) -I

TABLE 5 Recommendations for use of antifungal susceptibility testing of Candida spp. in the clinical laboratory

Clinical setting

Recommendation(s)

Routine

Mucosal candidiasis

Invasive disease with clinical failure of initial therapy

Infection with species with high rates of intrinsic or
acquired resistance

Species-level identification of all Candida isolates from deep sites (e.g., blood, normally sterile
body fluids, tissues, abscesses)

Routine antifungal testing of fluconazole and an echinocandin against C. glabrata from deep sites

Routine testing of fluconazole and an echinocandin against other species of Candida possibly
helpful but susceptibility usually predictable by species

Use CBPs or ECVs to interpret results as appropriate (Table 1)

Consider cross-resistance between fluconazole and all other azoles to be complete for C. glabrata

Create an antifungogram

Determination of azole susceptibility not routinely necessary
Susceptibility testing of azoles may be useful for patients unresponsive to therapy

Consider susceptibility testing as an adjunct—amphotericin B, flucytosine, fluconazole,
voriconazole, and an echinocandin
Consultation with an experienced microbiologist recommended

Susceptibility testing not necessary when intrinsic resistance is known
C. lusitaniae and amphotericin
C. krusei and fluconazole, flucytosine
C. guilliermondii and echinocandins
With high rates of acquired resistance, monitor closely for signs of failure and perform
susceptibility testing
C. glabrata and fluconazole, amphotericin B, and echinocandins
C. krusei and amphotericin B
C. guilliermondii and amphotericin B
C. rugosa and amphotericin B, fluconazole, and echinocandins

Pfaller and Diekema. J Clin Microbiol 2012; 50: 2846




New treatment options (e.g., echinocandins,
voriconazole, posaconazole) or unusual species

Patients who respond to therapy despite being
infected with an organism later found to be
resistant

Susceptibility of Candida spp. to echinocandins may be assumed unless initial response is
suboptimal

Susceptibility testing warranted if prior exposure to echinocandins or fluconazole

Selection of therapy based on published consensus guidelines (52) and review of survey data on
the organism-drug combination in question

Susceptibility testing may be helpful when patient is not responding to what should be effective
therapy

Best approach not clear

Take into account severity of infection, patient immune status, consequences of recurrent
infection, etc.

Consider alternative therapy for infections with isolates that appear to be highly resistant to
initial therapy

Pfaller and Diekema. J Clin Microbiol 2012; 50: 2846



"Hematolojik hastalarda kan veya steril viicut
bélgelerinden izole edilen suslarda AFDT su
amaglarla yapilmalidir:”

-klinik yanitsizlik veya mikrobiyolojik
eradikasyonun saglanamamasi durumunda olasi

nedenin degerlendirilmesi I
- baslanan antifungal tedavide degisiklik kararinin
desteklenmesi B

-IV antifungal ilagtan oral azole gegis kararinin
desteklenmesi A Il

ECIL-4 Update 2011 Antifungal Therapy



Kuflerl m AFDT Ru‘hnl in onerller

a CLSI M38-A2

a EUCAST E.Dis 9.3

Aspergillus



Surveillance-method

Prospective, multicenter surveillance
May 2009 — June 2010

Aergillus cultured

* Complet
questionn

www.umecen.nl

* Cyp-sequencing

Courtesy of Paul Verweij & Jan van der Linden



Aspergillus - Azole direnci

Prospective Multicenter
International Surveillance of
Azole Resistance in Aspergillus fumigatus

J.W.M. van der Linden, M.C. Arendrup,
A. Warris, K. Lagrou, H. Pelloux, P.M. Hauser,

E. Chryssanthou, E. Mellado, S.E. Kidd,
A.M. Tortorano, E. Dannaoui, P. Gaustad,
J.W. Baddley, A. Uekotter, C. Lass-FIlorl,

N. Klimko, C.B. Moore, D.W. Denning,

A.C. Pasqualotto, C. Kibbler, S. Arikan-Akdagli,
D. Andes, J. Meletiadis, L. Naumiuk,
M. Nucci, W.J.G. Melchers, P.E. Verweij

To investigate azole resistance in clinical Asperqillus i1so-
lates, we conducted prospective multicenter international
surveillance. A total of 3,788 Aspergillus isolates were
screened in 22 centers from 19 countries. Azole-resistant
A. fumigatus was more frequently found (3.2% prevalence)
than previously acknowledged, causing resistant invasive
and noninvasive aspergillosis and severely compromising
clinical use of azoles.

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 21, No. 6, June 2015



International expert opinion on the management of infection caused
by azole-resistant Aspergillus fumigatus s ey ——————ll

Paul E. Verweij®*, Michelle Ananda-Rajah®, David Andes€¢, Maiken C. Arendrup?,
Roger J. Briiggemann®, Anuradha Chowdhary', Oliver A. Cornely 2, David W. Denning",
Andreas H. Groll', Koichi Izumikawa/, Bart Jan Kullberg®, Katrien Lagrou',

Johan Maertens™, Jacques F. Meis®", Pippa Newton", lain Page",
Seyedmojtaba Seyedmousavi?, Donald C. Sheppard?, Claudio Viscoli?, Adilia Warris®,

J. Peter Donnelly "’

Patient af nsk tor
1A

!

Chmeal decisica to . Koow vour lecal epudemiology
treat TA Rate of enviranmental resistance 21005
VCZ ! Ecaml Consider sk non-Aspergillus
Or e Diffcrences in cfMficacy
[-AmB Lpademivlogy of resstance mechantsms

I

Fvidence of azole Fyvidence of wild Cnlture negarive

resismnoe type Susceptibelity umknown
Adjoss therapy Convert 1o After 2 weeks and clinically impraviag
according 10 vomcannzale Trial deesealation cun he considered
pleuwoty pe / unlkess reasms Convert o voriconazole {or pesaconazole)
BEOOIYPE not w With contisued careful moniwrning

(TDM/GMother markersimaging

Fig. & Managemens of patienrs woth clinical suspicion of IPA 0 regaons with eaviranmental resistance of =103 1A invasive asperglines; L-AmB, lipesomal amphopcercin
B, VI(Z, wericonazale: Ecand, echinacandin: TDM. rherapsutic dnag monitoring: GM, galactomannan.



Aspergillus- AFDT &=

Preliminary Results
Intervention SoR QoE

Population

All clinically
relevant
Aspergillus
isolates (in
patient groups or
regions with
known azole
resistance)

Intention

Identify
azole
resistance

MIC test
(always and
routine)

Routine agar
screening

only

A

IT

B

IIT

FISG
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Comment

As the initial
and only test in
situations
where rapid
testing is not
available

.If MIC is not
available

.No validated
assays - Refer
to reference
lab. for MIC
testing if
growth
observed on
screening agar
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Mucorales - AFD v

ESCMID" and ECMM* joint clinical guidelines for the diagnosis and
management of mucormycosis 2013

2R e

O. A. Cornely'"*5 S, Arikan-Akdagli®**, E. Dannaoui®®, A. H. Groll*"*%, K. Lagrou®*%, A. Chakrabarti®®, F. Lanternier’®, L. Pagano’,

A. Skiada'®, M. Akova’?, M. C. Arendrup'’, T. Boekhout'*'*'* A. Chowdhary'®, M. Cuenca-Estrella'®™, T. Freiberger'’"'®", J. Guinea'®"!, }.
Guarro®, S. de Hoog'?*, W. Hope?"!, E. Johnson??*#, S. Kathuria'®, M. Lackner?*}, C. Lass-Flori®"! O. Lortholary”*, J. F. Meis?*25

J. Meletiadis?®*, P. Murioz'""f, M. Richardson?’?®"! E. Roilides®™!, A. M. Tortorano®™*, A. J. Ullmann®""**, A. van Diepeningen'?, P. Verweij®~>"

and G. Petrikkos®

TABLE 5. Recommendations on susceptibility testing in mucormycosis

Population Intention Method/Finding SoR QoE Comment References
Any EUCAST/CLSI reference Cc Hu Clinical relevance uncertain. No data available to 79.80,83
microdilution methods correlate MIC and outcome
Any To guide treatment Correlation of MIC with C lu For Apophysomyces elegans, limited retrospective 83
in vivo outcome data suggest corrdation
Any To guide treatment Correlation of MIC/MFC B n Animal, posaconazole better in Rhizopus micosporus 82,84,85
with in vivo outcome and Rhizopus oryzae strains MIC 0.25 pg/mL than
in those with MICs 2 pg/mL
Any To establish Susceptibility testing A lu n= 37 86
epidemiological n= 36 88
knowledge n= 217 87
n= 45 2|
n=77 92
n = |8, Apophysomyces elegans 83
n= 2l 9l
n = 66 90
Review 195
Any To establish MIC determined by A n e.g. Etest® not validated for Mucorales 79,80
epidemiological reference method
knowledge

MFC, minimum fungicidal concentration; QoE, quality of evidence; SoR, strength of recommendation.

Clin Microbiol Infect 2014; 20 (Suppl. 3): 5-26



Fusarium ve Scedosporium - AFDT

ESCMID and ECMM joint guidelines on diagnosis and management of
hyalohyphomyc05|s: Fusarium spp., Scedosporium spp. and others

A. M. Tortorano'*', M. Richardson®**"* E. Roilides**", A. van Dlepenlngen “*, M. Caira®*, P. Munoz’*", E. johnsons*

| E Meletiadis ™' , Z.-D. Pana® * M. Lackner'®#* i 5 Verwelj" N2t A o Frelbergerl3 »i O, A. Cornely“ + 8. Arlkan-Akdagll's",
E. Dannaoui"’", A. H. Groll""':, K. Lagrou's”, A. Chakrabarti". F. Lanternierzo'n L. Paganon" A. Skiada"’t M. Akova's't
M. C. Arendrup® "¢ T. Boekhout>®:2' A  Chowdhary?*, M. Cuenca-EstreIIan" , J. Guinea”"*| J. Guarro®®', S. de Hoog*”’,
W. Hope”' S. Kathuria?’, O. Lortholary:" ALt:3 i J5Rs Meis' '3 A, ) Ullmann®*", G. Petrikkos>**"* and C. Lass-Flérl'%+"*

TABLE 4. Summary of recommendations for diagnosis of Fusarium infection

Fusarium infection/
Population Test SoR QoE Comment References

Susceptbility testing Gives an overview of drug activity and may be helpful in selecting antifungals  [2,181,182,193-195]

TABLE 7. Summary of recommendations for diagnosis of Scedosporium infections

Population Test SoR QoE Comment References
In vitro susceptibility testing @ Gives an overview of drug activity and therefore may support  [221-223)
choice of antifungals

Clin Microbiol Infect 2014; 20 (Suppl. 3): 2746



» Referans AFDT Yontemleri




Referqns Am'f‘-"‘gﬂl DUYarllllk Tes’n:‘;
Yontemleri -I

Asper'glllus Rhizopus, Fusamum P. boydu
S. schenckii-kiif formu , dermatofitler, dematisiyoz kiifler

CLST M44-A2

Derma‘rof it digi kiifler
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CLSI-Ek Dokumanlar
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M27-54
M27-A3 igin glincellenmis tablolar 28/12/2012

M44-S3
M44-A2 yontemi icin KK degerleri 28/08/2009

Mb51-S1
M51-A yontemi igin KK ve ECV degerleri 05/2010



Referans Antifungal Duyarhlhik Testi
Yontemleri -II

Candida, Cryptococcus

y
EUCAST DEFINITIVE DOCUMENT E.DEF 7.3

Method for the determination of broth dilution mina iditory jons of antifungal agents

for yeasts Decasther 2023 M. C Arendrup’, J Guinea’, M. Cu ~Estrelin’, 1.\ iaciz*®, ). W. Mouton™, X_Lagrou’, 5. 5. Howard*snd
the Subcommittee on Antifungal Susceptidility Testing (AFST| of the ESCMID Suropean Committee for
Antimicrooial Susceptibiity Testing (EUCAST}*

*EUCAST-AFST: MC Arendrup’ (Chairman, Denmark], S Ariken-Akdagli’ (Turkey), F Barchiesi™ (italy], M

C ira* (USAL £ Ohry a* |5 ] I Guinea® | ing Committee, Spain), P Hamai {Czech
Repudlic), 5) Howarc® [Scientific Secretary, UK), H Jarv™ [Estordz], N Kliimko™ [Russia], F Koukila-Kankoia™
|Fimiang), O Kurzai*’ (Germany), K. Lagrou’ (Steering Committee, Beigium], C Lass-FSri™ [Austris], M Mares™
(Romande], T Matos™ (Siovenia), § Mejetiadis** [Scientific Data Coorcinator, Greece], C Moore™ (UK), JW

Mouton™* [EUCAST Steering Committee repres el KM * (switzerisnd), T Rogers™ (Iretand).

Konidyum olusturan kiifler

EUCAST DEFINITIVE DOCUMENT E.DEF 5.3

" for the ination of broth dilution mini inhibitory Jons of antifungal agents

for conidia forming moulds Decernber 2015 M. C Arendrup’, § Guines’, M. Cuenca-Estrelia®, ). Meletiaciz**, 1. W. Mouton™, K Lagrou’, 5. 1. Howara*and
the Subcommittee on Antifungal Susceptidility Testing |(AFST| of the ESCMID European Committee for

*EUCAST-AFST: MC Arendrup' (Chesirman, Denmark), S Ariksn-Akdagli* (Turkey), F Sarchiezi™® (italy), M
Caztanheirs' (USAL € Chryszanthou™ (Sweden), ! Guines® [Steering Committee, Spain), P Hamai*! (Czecn
Republic), 5J Howarc® [Scientific Secretary, UK], H Jarv™ [Estonis), N Klimko™ [Russis), P Koukile-kankdia™
[Fintena), © Kurzai*’' (Germany), K. Lagrou’ (Steering Committee, Beigium), C Lass-Fiort™ [Austria), M Mares™
{Romania), T Matos™ | ia), J Meletiadiz** {Scientific Data Coorginator, Greece), C Moore™ [UK), JW

Mouton™* [EUCAST Steering Committee representative]. K Muenlethaler™ (Switzerianc], T Rogers™ (ireiana).

Alman referans yontemi, DIN-58940-84




EUCAST- D|§er' Dbkumanlar

"Rationale documents for antifungal agents”
Amphotericin B vs. Candida v 1.0
Amphotericin B vs. Aspergillus v 1.0
Anidulafungin vs. Candida v 2.0
Fluconazole vs. Candida v 2.0
Isavuconazole vs. Aspergillus v 1.0
Ttraconazole vs. Candida v 1.0
Itraconazole vs. Aspergillus v 1.1
Micafungin vs. Candida v 1.0
Posaconazole vs. Candida v 1.0
Posaconazole vs. Aspergillus v 1.0
Voriconazole vs. Candida v 2.0
Voriconazole vs. Aspergillus v 1.0

www.eucast.org/antifungal_susceptibility_testing_afst/rationale_documents_for_antifungals/



CLSI M27-A3 ve EUCAST EDIs 7.3

mikrodillisyon test

Besiyeri
Inokulum yogunlugu
Mikrodilisyon plaklari

MIK okuma zamani

MIK okuma yontemi

CLSI M27-A3

RPMI-1640 (L-glutaminli,

bikarbonatsiz, glu: %0.2

varametreleri

T
EUCAST E.Dis 7.3

RPMI-1640 (L-glutaminli,
bikarbonatsiz, glu: % 2)

0.5-2.5 x 103 cfu / ml

1-5 x 102 cfu/ ml

96 U-tabanli 96 diiz tabanl
24-72 sa 24-48 sa
Gorsel

Spektrofotometrik (530 nm)

LA A

Inkiibasyon siireleri tiire, ilaca, iireme yeterliligine gore dedisir.




M27-A3 MIK okuma zamani ile ilgili ek ve ayrintili

oneriler

Antifungal Tlag MIK OKUMA ZAMANI
(Yeterli Gireme oldugundal)
\ 24 saat 48 saat
Amfoterisin B EVET
Ekinokandinler
Flukonazol EVET
Flusitozin HAYIR EVET
Itrakonazol HAYIR EVET
Posakonazol HAYIR EVET
Ravukonazol HAYIR EVET

Vorikonazol HAYIR EVET

Ref.: CLSI M27-A3



Besiyeri

Inokulum yogunlugu

Mikrodilisyon plaklari

MIK okuma zamani

MIK okuma yontemi

CLSI M38-A2 ve EUCAST E.Dis 9.3
:mukrod'lti on test

varametreleri

r‘— ~4 nr \:—:.,.t‘ﬂm; X
3 RETE
g WY . \ g e :

CLSI M38-A2

EUCAST E.Dis 9.3

RPMI-1640 (L-glutaminli,
bikarbonatsiz, glu: %0.2

RPMI-1640 (L-glutaminli,
bikarbonatsiz, glu: % 2)

Dermatofit disi kiifler: 0.4-5 x 10*
cfu/ml

Dermatofitler: 1-3x103cfu / ml

1-2.5 x 10° cfu/ ml

96 U-tabanli

96 diiz tabanli

24-72sa (cinse ve lireme
yeterliligine gore degisir)

24-72sa (cinse ve Ureme
yeterliligine gore degisir)

Gorsel

Gorsel




Onerilen MK “kuma degerlem ]
"MIC end

IAmfo'rerwsm B: MIK-0
Flukonazol: MIK-2 (Candida)
i Itra, Posa, Vori: MIK-0 (Aspergillus)

| MIK-1 (dermatofitler)
! MIK-2 (Candida)

Ekinokandinler: MIK-2 (Candida)

i MEK (Aspergillus)

| Siklopiroks: MIK-1 (dermatofitler)
| Grizeofulvin: MIK-1 (dermatofitler)
' Terbinafin: MIK-1 (dermatofitler)




Wild-type MIC distributions, epidemiological cutoff values and species-specific
clinical breakpoints for fluconazole and Candida: Time for harmonization of CLSI
and EUCAST broth microdilution methods

M.A. Pfaller®*, D. Andes®, D.J. Diekema?, A. Espinel-Ingroff€,
D. Sheehand, The CLSI Subcommittee for Antifungal Susceptibility Testing

Drug Resistance Updates 13 (2010) 180-195



« Kl direng sinir degerleri
- ECV/ECOFF




Klinik Direng Sinir Degerleri
ECV / ECOFF

Tiire Ozgii

Yénteme Ozgil

Inkiibasyon Siiresine Ozgi



C. glabm‘ra flukonazol guncel duyarllllk ka‘regomlem

C. glabrata,

Flukonazol MIK < 32
=S-DD

Ref.: CLSI M27-A3



CLSI M27-54 2012

Progress in Antifungal Susceptibility Testing of Candida spp. by Use
of Clinical and Laboratory Standards Institute Broth Microdilution

Methods, 2010 to 2012

M. A. Pfaller®® and D. J. Diekema®
JMI Laboratories, North Liberty, lowa, USA,? University of lowa Carver College of Medicine, lowa City, lowa, USAP

Journal of Clinical Microbiology p. 2846-2856 September 2012 Volume 50 Number 9






EUCAST-Candida

Candida spp. EUCAST Antifungal Clnical Breakpoint Table v. 8.0 valid from 2015-11-16
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Antimicrobial Agents and Chemotherapy p. 5836-5842
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Interlaboratory variability of caspofungin MICs for Candida spp. using CLSI and

EUCAST methods: Should the clinical laboratory be testing this agent?

A. Espinel-Ingroff'". M.C. Arendrup’. M. A. Pfaller’, L.X. Bonfietti*. B. Bustamante®. E. Canton®,

E.C lu'yssa11t110117. M. Cuenca-Estrella®, E. Dannaoui’. A. Fothergill®®, J. Fuller". P. Gaustad". G.

M. Gonzalez ¥, J. Guarro™, C. Lass-Flor1”. S.R. Lockhart'. I.F. Meis", C.B. Moore'®, L.

Ostrosky-Zeichner”, T. Pelaez®. S.R.B.S. Pukinskas®. G. St-Germain™. M.W. Szeszs®. and J.

Turnidge™

Although many factors (caspofungin powder source. stock

solution solvent. powder storage time length and temperature. and MIC determination testing
parameters) were examined as a potential cause of such unprecedented variability. a single
specific cause was not identified. Therefore. it seems highly likely that the use of the CLSI

species-specific caspofungin CBPs could lead to reporting an excessive number of wild-type

[WT] (e.g.. C. glabrata and C. krusei) as either non-WT or resistant isolates. Until this problem

1s resolved. routine testing or reporting of CLSI caspofungin MICs for Candida is not

recommended: micafungin or anidulafungin data could be used instead.
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Wild-Type MIC Distributions and Epidemiological Cutoft Values

AT

Vol. 55. No. 11.

for Amphotericin B and Aspergillus spp. for the CLSI Broth
Microdilution Method (M38-A2 Document)V

A. Espinel-Ingroff,'* M. Cuulca Estrclla A. Fother
E. Johnson® T. Pelaez,’

M. A. Pfaller,

methods at 48 h

§,1ll 7. Fullu

5
M. Ghannoum,
and J. Turmdgcg

combined data
TABLE 3. ECVs for amphotericin B and six Aspergillus spp., obtained using CLSI M38-A2 and/EUCAST broth microdilution

CLSI& EUCAST

Species No. of isolates tested by MIC (pg/ml): Calculated statistical ECV (pg/ml)?
CLS/EUCAST method" Range” Mode® =05% =97.5% =999,
A. fumigatus 3,988/833 0.032-16 0.5/0.25/0.5 2/0.5/2¢ 2/1/2 4/1/4
A. flavus 793/194 0.032-8 1/1/1 2/2/2 4/2/4 4/2/4
A. nidulans 184/69 0.06-32 1/1/1 4/2/4 4/4/4 4/4/8
A. niger 673/140 0.03-2 0.5/0.25/0.5 2/0.5/2¢ 2/0.5/2 4/0.5/4
A. terreus 545/266 0.12-32 2/1/2 4/4/4 4/4/4 8/4/8
A. versicolor 135/22 0.032-8 1/1/1 2/2/2 2/4/2 2/4/4

“ CLSI aggregated data from eight laboratories and EUCAST data from a single laboratory.

# Combined CLSI and EUCAST data.

¢ MIC most frequently obtained using CLSVEUCAST/combined CLSI and EUCAST data.

4 Calculated ECVs comprising =95, =97.5, or =99%

of the statistically modeled population, obtained using CLSI/EUCAST/combined CLSI and PUCAST {ata.

“The ECV defined using the “eyeball” method, which included at least 95% of the observed (rather than the modeled) overall distribution, was / pg/ml.

AMB-Asp
EUCAST, CLSI

cLs| | eucast]
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Wild-Type MIC Distributions and Epidemiological Cutoff Values for
the Triazoles and Six Aspergillus spp. for the CLSI Broth
Microdilution Method (M38-A2 Document)’

A. Espinel-Ingroff,"* D J. Dickema,? A Fothcrglll3 E. Johnson,* T. Pelacz
M. A. Pfaller.” M. G. Rmaldl E. Canton.® and J. Turmdgc.

JoUuRNAL OF CLINICAL MICROBIOLOGY, Sept. 2010, p. 3251-3257 Vol. 48, No. 9



Izavukonazol-Asp
CLSI

Multicenter Study of Isavuconazole MIC Distributions and
Epidemiological Cutoff Values for Aspergillus spp. for the CLSI M38-
A2 Broth Microdilution Method

A. Espinel-Ingroff,® A. Chowdhary,® G. M. Gonzalez,© C. Lass-Florl,9 E. Martin-Mazuelos,® J. Meis," T. Pelaez," M. A. Pfaller,'
J. Turnidge’

August 2013 Volume 57 Number 8 Antimicrobial Agents and Chemotherapy p. 3823-3828
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Multicenter Evaluation of MIC Distributions for Epidemiologic Cutoff

Value Definition To Detect Amphotericin B, Posaconazole, and
Itraconazole Resistance among the Most Clinically Relevant Species of

Maucorales CLSI M38-A2

A. Espinel-lngro‘ff,a A. Chakrabarti,® A. Chowdhary,® S. Cordoba,? E. Dannaoui,® P. Dufresne,’ A. Fothergill,% M. Ghannoum,"
G. M. Gonzalez,' J. Guarro/ S. Kidd,* C. Lass-Florl,' J. F. Meis,™ T. Pelaez,” A. M. Tortorano,® J. TurnidgeP

Antimicrobial Agents and Chemotherapy March 2015 Volume 59 Number 3



CLSI—Fusri um

International Evaluation of MIC Distributions and Epidemiological
Cutoff Value (ECV) Definitions for Fusarium Species Identified by

Molecular Methods for the CLSI Broth Microdilution Method

A. Espinel-Ingroff,® A. L. Colombo,” S. Cordoba,® P. J. Dufresne, J. Fuller,° M. Ghannoum,’ G. M. Gonzalez9 J. Guarro," S. E. Kidd,'
). F. Meis]) T. M. S. C. Melhem,* T. Pelaez,' M. A. Pfaller,™ M. W. Szeszs," J. P. Takahaschi,® ©” A. M. Tortorano,” N. P. Wiederhold,?

J. Turnidge"

Antimicrob Agents Chemother 2015 Dec 7:60:1079-84



Yeni direnc¢ sinir degerlerinin pratikte
kullanima -1

JCM 2013; 51: 2571 Michael A. Pfaller, Shawn A. Messer, Leah N. Woosley, Ronald N. Jones, Mariana Castanheira
JMI Laboratories, North Liberty, lowa, USA

Echinocandin and Triazole Antifungal Susceptibility Profiles for
Clinical Opportunistic Yeast and Mold Isolates Collected from 2010 to
2011: Application of New CLSI Clinical Breakpoints and
Epidemiological Cutoff Values for Characterization of Geographic and
Temporal Trends of Antifungal Resistance

SENTRY Antimicrobial Surveillance Program

34 llkeden 98 merkezden
toplam 3418 mantar susu
(2010-2011 yillart)

GENEL SONUC ve UYARI: Diisiik oranda triazol ve ekinokandin direnci. C.
glabrata suslarinda flukonazol ve ekinokandin direnci yoniinden yakin izlem
gerekli.
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(Sensititre Yeast One)
Candida species distribution and antifungal susceptibility testing

according to European Committee on Antimicrobial Susceptibility
Testing and new vs. old Clinical and Laboratory Standards Institute
clinical breakpoints: a 6-year prospective candidaemia survey from
the fungal infection network of Switzerland

C. Orasch', O. Marchetti', ). Garbino?, J. Schrenzel®, S. Zimmerli*, K. Muhlethaler®, G. Pfyffer’, C. Ruef®, J. Fehr®,
R. Zbinden’, T. Calandra', J. Bille® and the Fungal Infection Network of Switzerland (FUNGINOS)*

(C albicans, C. glabrata, C. tropicalis and C. parapsilosis) represented >90% of all CBls. In vitro resistance to fluconazole, voriconazole and
caspofungin was rare among C. albicans, but an increase of non-susceptibile isolates was observed among C. tropicalis/C. parapsilosis for the

azoles and C glabrata/C. krusei for caspofungin according to EUCAST and new CLSI breakpoints compared with old CLSI breakpoints.

Yeni CLST ve EUCAST direng sinir degerleri ile, eski CLSI
direng sinir degerleri ile olana kiyasla, azollere direngli C.
tropicalis/ C.parapsilosis ve kaspofungine direngli C. glabrata/
C. krusei suslarinda artis
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CLSI, M44-A2

Hacettepe Univ., Mikoloji Lab. Hacettepe Univ., Mikoloji Lab.

RPMI- % 2 glu, Flu, 24sa. MHMB- % 2 glu, Flu, 24sa.
Sus no. 317 Sus no. 317

CLST M44-A2 (Agustos 2009): Candida-flu, vori, kaspo
Kalite kontrol araliklar:: flu, vori, kaspo, posa



Wild-type MIC distributions, epidemiological cutoff values and species-specific
clinical breakpoints for fluconazole and Candida: Time for harmonization of CLSI
and EUCAST broth microdilution methods Drug Resistance Updates 13 (2010) 180-195

M.A. Pfaller®* D. Andes®, D.J. Diekema?, A. Espinel-Ingroff<,
D. Sheehand, The CLSI Subcommittee for Antifungal Susceptibility Testing

Clinical breakpoints for voriconazole and Candida spp. revisited: review
of microbiologic, molecular, pharmacodynamic, and clinical data as they
pertain to the development of species-specific 1nterpret1ve criteria”

Michael A. Pfaller®*', David Andes®', Maiken C. Arendrup®"' deel J. Diekema®’
Ana Espinel- lng:loff od Bal'bdl‘d D. Alexander° !, Steven D. Brown Vlslmu C haturvedlg !
Cynthia L. Fowler™', dhmoud A. Ghannoum™' [:llZdbeth M. JohnsonJ , Cynthia C. Knapp*"'
Mary R. Motyl"!, Luis Ostrosky- Zelchnum ! Thomas J. Wdlsh“ !

Diagnostic Microbiology and Infectious Disease 70 (2011) 330—343



Evaluation of CLSI M44-A2 Disk Diffusion and Associated Breakpoint
Testing of Caspofungin and Micafungin Using a Well-Characterized
Panel of Wild-Type and fks Hot Spot Mutant Candida Isolates”

Maiken Cavling Arendrup,l* Steven Park,2 Steven Brown,3 Michael Pfaller,4 and David S. Perlin®

Unit of Mycology and Parasitology, Statens Serum Institut, Copenha%en, Denmark'; Public Health Research Institute,
UMDNJ-New Jersey Medical School, Newark, New Jersey~; The Clinical Microbiology Institute,
Wilsonville, Oregon®; and University of lowa, lowa City, lowa®

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, May 2011, p. 1891-1895



Review Article

Antifungal Susceptibility Testing: Current Role from the Clinical Laboratory
Perspective

Brunella Posteraro’. Riccardo Torelli’, Elena De Carolis’, Patrizia Posteraro’ and Maurizio Sanguinetti’

Table 1. Reference and non-reference methods for antifungal suscepeibility sesting of Condide and Aspersrliis climical isolates®

A
Chuscleristic Staadsrdioed Metbeds Cusmmcrcial Modod, ( Nevel Mackods >
CLST EUCAST §Y0 Eaner Viek 7 FC MALDI-TOF MS MC 4D plate
> Furmeatative peass 2 .
Sritabality Yeasws (M2 AN mold2 Bz 7 3y mmatie Yowcmdmolds Ve mdmeldc  Veawa Condidrpocisn  Condsoalbvom:  APerilias Aiperzilivi
RL8.A2) FEDedd 1) Fecen ipecies
Fouuat BMD 58D o) e S MN‘DJ"““ TS | poddlison Drotk ddto Deoth et Agus ddutice
Tasgeatoe | $5°C 3531 153X 3537C Sttt 5% 371°C % ITC
Incebosce tuze | 2448 L PR 1443 2445k 12.24% 14b 3k EEY 4Eh
i % A ¢ - v ) »
Rusdi Visealy n‘;:aéb*mwhmm Vesaally Viseally . u s:::;m s s Eathemonl Visualls
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Endpoct” achlsocuading MIC ekbitocaniion) uOC MIC MEEC cpoetial eonpanson MEHIC Yo growis
Rios ccor oF Routice tesiax of T zxof | Romddemrnonof  Ropuddesscnomed o 0 Sereeming foo
. . . . IS tmy > e 3 ? afragt cxpafunzin 2 poreatally anale-
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miktarinin tayini

Arikan et al. DMID 2002; 43: 107; Pina-Vaz et al. JCM 2005; 43: 4674; Arthington-Skaggs et al. AAC 2002; 46: 2477 Arthington-Skaggs et al.

AAC 2000; 44: 2081, Vale-Silva et al. Mycoses 2006; 49: 261
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Etest, Sensititre YeastOne - CLST
sonuglarinin karsilastiriimas:

TABLE 3. Agreement by Candida species: Etest and Sensititre compared with CLSI M27-A2 broth microdilution reference method®

- _ ) No. of % Categorical agreement % Essential agreement
lest system Candida species .
solaes  spe pFLC [IC VRC Owemll SFC FLC ITC VRC  PSC AMB  CSP Owerall

Ftest C. albicans o4 97 [y w100 97 93 98 97 93 100 99 89 96
C. glabrata RS 100 74 76 76 100 82 89 =9 95 100 90 92
C. tropicalis M 100 7 o2 97 89 94 100 94 835 100 100 88 04
C. pampsilosis al 100 a7 81 100 04 100 87 100 97 100 100 100 98
C. louser 5 20 40 0 100 40 100 40 80 100100 100 100 89
C. lusitaniae 8 100 88 8100 04 100 100 100 10 100 100 100 100
C. pallermondii 2 100 10 50 100 _ 100 100 100 100 100 100 100
Overall 212 97 <8 S0 95 @ 96 92 95 @€ 99 99 92 @
C. albicans o 99 97 10 100 99 96 96 100 2 NA 100 90 04
C. glabrata RS 100 @ o8 87 72 97 66 89 8 NA 100 97 90
C. tropicalis M 100 2 97 81 79 85 88 76 NA 100 79 85
C. pampsilosis al 100 oy 48 100 85 87 48 100 W NA 100 97 87
C. kruser 5 80 40 S0 100 75 100 100 o0 10 NA 100 100 100
C. lusitaniae 8 100 10 50100 88 100 100 100 10 NA 100 100 100
C. gllermondii 2 100 1m0 50100 2 1 g4 100 1. NA 100 100
Overall 212 99 83 73 97 92 96 @ NA 100 92 @

“FLC, figeonarcie; PSC, posaconazole; ITC, itraconazole; VRC, voriconarcle: SFC, 5 flucytosine; AMB, amphotericin B; CSP, caspofungin. NA, not applicable.

Cogu minor

hata Azol - glabrata; Etest / Sensititre

Alexander et al. JCM 2007; 45: 698



Candida - Kandin ,\
CLSI ile Sensititre YeastOne

Comparison of the Sensititre YeastOne colorimetric antifungal panel with CLSI
microdilution for antifungal susceptibility testing of the echinocandins against
Candida spp., using new clinical breakpoints and epidemiological cutoff values™

M.A. Pfaller®®, V. Chaturvedi®, D.J. Diekema®*, M.A. Ghannoum?, N.M. Holliday®, S.B. Killian®,
C.C. Knapp®, S.A. Messer®P®, A. Miskou®, R. Ramani®

Categorical agreement (CA) between Sensititre YeastOne antifungal panel MICs and Diagnostic Microblology:and Infectious Disease 73 (2012) 365-368

24-h CLSI BMD anidulafungin, caspofungin, and micafungin MICs for 580 isolates of
Candida using new clinical breakpoints or epidemiological cutoff values.

Species (na. of Antifungal % of MICs CA%Y % of errors®
isolates tested) agent by category™*
S I R VME ME Minor

C albicans (174)  Anidulafungin 1000 00 0.0 1000 00 00 00
Caspofungin 1000 00 00 983 00 00 17

Micafungin  100.0 00 00 1000 00 00 00 .

CUMEE: bl B4 415 w1 1 W =3 404 sus; benzer sonuglar
Caspofungin 839 115 46 897 11 11 81 . .
Micafungin 976 12 12 989 00 00 1.1 KGT@QOI"I uyumu.

C parapsilosis (90) Anidulafungin 989 1.1 0.0 967 00 00 33 0/ 9 3 6 "k ! .
Caspofungin 1000 00 00 1000 00 00 00 ( p f )
Micafungin  100.0 00 00 1000 00 00 00 : ‘ aspo Ungln

C. tropicalis (73)  Anidulafungin 986 14 00 1000 00 00 00 ' f 1 )
Caspofungin 1000 00 00 1000 00 00 00 /°99 6 (mlk(] U“Q'”
Micafungin 986 00 14 1000 00 00 00 o

C. krusei (81) Anidulafungin 100.0 00 00 988 00 00 12 VME / ME A)
Caspofungin 765 235 00 69.1 12 00 297
Micafungin  100.0 00 00 1000 00 00 00

C lusitanioe (75)  Anidulafungin 100.0 00 1000 00 00 00
Caspofungin  100.0 00 1000 00 00 00
Micafungin 98.7 13 987 13 00 00

All Candida spp.  Anidulafungin 991 07 02 983 02 00 15

(580) Caspofungin 941 50 09 936 03 02 59

Micafungin 93 02 05 996 02 00 02
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Comparison of the Vitek 2 yeast susceptibility system with CLSI microdilution for
antifungal susceptibility testing of fluconazole and voriconazole against Candida spp.,
using new clinical breakpoints and epidemiological cutoff values

Michael A. Pfaller **, Daniel J. Diekema ?, Gary W. Procop °, Michael G. Rinaldi ¢

fluconazole (97.9%) and voriconazole (96.7%). Categorical agreement (CA) between the 2 methods was
assessed using the new species-specific clinical breakpoints (CBPs): susceptible (S) <2 pg/mL, susceptible
dose-dependent (SDD) 4 pg/mL, and resistant (R) =8 pg/mL for fluconazole and Candida albicans, Candida
tropicalis, and Candida parapsilosis and <32 pg/mL (SDD), =64 pug/mL (R) for Candida glabrata; S <0.12 ug/mL,
SDD 0.25-05 pg/mL, R =1 pg/mL for voriconazole and C. albicans, C. tropicalis, and C parapsilosis, and <0.5 pug/
mL (S), 1 ug/mL (SDD), =2 pg/mL (R) for Candida krusei. The epidemiological cutoff value (ECV) of 0.5 pg/mL
for voriconazole and C. glabrata was used to differentiate wild-type (WT; MIC < ECV) from non-WT (MIC >
ECV) strains of this species. Due to the lack of CBPs for the less common species, the ECVs for fluconazole and
voriconazole, respectively, were used for Candida lusitaniae (2 pg/mL and 003 pg/mL), Candida dubliniensis
(0.5 ng/mLand 0.03 pg/mL), Candida guilliermondii (8 png/mL and 0.25 pg/mL), and Candida peiliculosa (4 pg/mL
and 0.25 pg/mL) to categorize isolates of these spedes as WT and non-WT. CA between the 2 methods was
96.8% for fluconazole and 96.5% for voriconazole with less than 1% very major errors and 1.3-3.0% major

errors. The Vitek 2 yeast susceptibility system remains comparable to the CLSI BMD reference method for
testing the susceptibility of Candida spp. when using the new (lower) CBPs and ECVs,




Candida & C. neoformans - Flu |
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Multicenter Evaluation of the New Vitek 2 Yeast Susceptibility Test
Using New CLSI Clinical Breakpoints for Fluconazole

M. A. Pfaller,® D. J. Diekema,® G. W. Procop,® N. P. Wiederhold®

Journal of Clinical Microbiology p. 2126-2130 June 2014 Volume 52 Number 6

746 isolates of Candida species (702 isolates, 13 species) and 44 isolates of C. neoformans against fluconazole. Excellent essential
agreement (EA) (within 2 dilutions) between the reference and Vitek 2 MICs was observed for fluconazole and Candida species
(94.0%). The EA was lower for fluconazole and C. neoformans at 86.4%. The mean times to a result with the Vitek 2 test were 9.1
h for Candida species and 12.1 h for C. neoformans. Categorical agreement (CA) between the two methods was assessed by using
the new species-specific CBPs. For less common species without fluconazole CBPs, the epidemiological cutoff values (ECVs)
were used to differentiate wild-type (WT; MIC, =ECV) from non-WT (MIC, >ECV) strains. The CAs between the two methods
were 92.0% for Candida species (0.3% very major errors [VME]| and 2.6% major errors [ME|) and 84.1% for C. neoformans
(4.5% VME and 11.4% ME). The updated Vitek 2 AF03 IUO yeast susceptibility system is comparable to the CLSI BMD reference
method for testing the susceptibility of clinically important yeasts to fluconazole when using the new (lower) CBPs and ECVs.

Kat. Uyumu: %92
(Candida)
ME: %2.6
VME: %0.3
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Comparison of Three Statlstlcal Methods for Establlshlng Tentative
Wild-Type Population and Epidemiological Cutoff Values for
Echinocandins, Amphotericin B, Flucytosine, and Six Candida Species
as Determined by the Colorimetric Sensititre YeastOne Method

Emilia Cantén,? Javier Peman,® David Hervas,® Carmen lhiguez,®® David Navarro,” Julia Echeverria,9 José Martinez-Alarcon,”
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AFD(T):

Dogru Uygulama ve Yarar Saglayan Sonug Bildirimi

Primer direng
*MIK dagilimlari
*AFDT - Endikasyonlar
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