Antifungal Duyarlilik Testleri
Ne Zaman Calistimali? Nasil Yorumlanmali?

Dr Beyza Ener
Uludag Universitesi Tip Fakiiltesi
20. KLIMIK Kongresi
15.03.2019-Antalya



v'Invazif fungal enfeksiyonlarin
insidansinda artis

v’ Antifungal ajanlarin sayilarinin
artmasi

v’ Primer direncli nadir ve kriptik tirler

v'Sekonder antifungal direncin klinik
bir problem olarak gorulmeye
baslamasi



Referans Antifungal Duyarlilik Test Yontemleri

- CLSI
CLSI M27 4th edition 2017
— Candida turleri ve Cryptococcus neoformans

CLSI M44 3rd Edition 2018
— Bazi Candida turleri

CLSI M60 1st Edition 2017
— M27 ve M44 icin ek dokiiman

CLSI M38 3rd Edition 2017

— Aspergillus tir kompleksleri, Fusarium tir kompleksleri, Rhizopus ve
diger Mucorales takimi, Lomentospora prolificans, S. schenckii-kGf
formu, esmer mantarlar ve dermatofitler

CLSI M511st Edition 2010

— Aspergillus tir kompleksleri, Fusarium tir kompleksleri, Rhizopus ve
diger Mucorales takimi, Lomentospora prolificans, S. schenckii-kGf
formu , esmer mantarlar ve dermatofitler

CLSI M61: 1st Edition 2017
— M38 ve M51 icin ek doktiiman



Referans Antifungal Duyarlilik Test Yontemleri
EUCAST

EUCAST E.Def 7.3.1 (2017)

— Candida ve Cryptococcus neoformans

EUCAST E.Def 9.3.1 (2017)
— Konidya olusturan kuf mantarlari

Rasyonel dokimanlari

— WWW.eucast.org/antifungal suseptibility testing
afst/rational documents for antifungals

EUCAST E.Def 10.1 (2018)
— Azol direnc¢ tarama plaklari



Minimum inhibitér Konsantrasyon (MIK)
Minimum Efektif Konsantrasyon (MEK)

* Epidemiyolojik esik degerler (WT, non-WT)
e Klinik sinir degerleri (S, SDD, I, R)

* TUre gore

* YOnteme gore

* Inkiibasyon siresine gére



Spacles Method ECOFF (ugy/mi) CBP (ug/mi)
Fluconazole ~ Anidulafungin - Micafungin -~ Fluconazole Anidulafungin Micafungin
§ R § R § R
C. abicans CLS 05 <0.12 <0.03 2 4 0.26 05 05 05
EUCAST 1 0.03 0015 2 4 0.03 003 0016 0016
C. Qlabrata CLS i) <02 00 | e 2 0.12 05 06 012
EUCAST . 0.06 003 e 2 0.06 06 003 003
C. pargpslosis ~ CLS| . < < 2 4 2 4 2 4
EUCAST 2 ! 2 2 4 0.002 4 0002 2
C. tropicals CLS 2 <0.12 .12 2 4 0.25 05 025 05
EUCAST 2 0.06 0.06 2 4 0.06 0.06 NA' NA
C. krusei CLS 64 <0.12 .12 ! - 0.25 05 05 05
EUCAST 128 0.06 0.25 - - 0.06 0.06 NA NA




Referans yontemler ile yasanan zorluklar

Zaman alici femek yogun ve ham madde bulma

zorlugu olan ydntemler

* Mikofungin disindakileri ticari bulmak mimkiin

— Laboratuvarlar arasi farkliliktan dolayi Kaspofunginin in-vitro
antifungal duyarllikta kullanilmamasi

* Az bir ham madde ile cok uzun sire idame edilebilir
e Baslangic antifungal tedaviye sinirli katki

MiK okumasindaki subjektivite

Bazi tlrlerle ve antifungaller yasanan kotu in-
vitro/in vivo korelasyon

CLSI ve EUCAST sinir degerlerindeki farkliliklar



FDA Tarafindan Onaylanan Ug ticari Sistem

* Sensititre YeastOne
Colorimetric Plate (TREK
Diagnostic Systems,

Inc., Cleveland, OH)

* Agar gradiyet metot
(Etest; bioMerieux)

* Vitek 2 yeast
susceptibility test
(bioMerieux, Inc.,
Marcy |’ Etoile, France)




Valide Ticari Sistemlerin
Degerlendirilmesi

Accuracy of Sensititre YeastOne echinocandins epidemiological cut-off
values for identification of FKS mutant Candida albicans and Candida
glabrata: a ten year national survey of the Fungal Infection Network of
Switzerland (FUNGINOS)

Clinical Microbiology and Infection 24 (2018) 1214.e1-1214.e4

Comparison of Three Statistical Methods for Establishing 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

Journal of Clinical Microbiology — doi:10.1128/CM.01730-12



* Merkeze giderken;
— Laboratuvarda hangi AFDT kullaniliyor

— Referans yontem ise;

Mikrobiyoloji uzmaninin deneyimi 7777

— Ticari yontem ise;

Direncli suslar mutlaka

referans yontemlerden biri ile

dogrulanmali

FDA onaylilar disinda ise hic¢ dikkate alma !!!!

FDA onayli bir sistem ise;

— Sensititre en glivenilir. Kendi epidemiyolojik esik degerleri
olusturuluyor. MiK yorumunda tercihan bunlar kullaniimali

— Etest

— Vitek 2 yeast susceptibility test: Cihazin kendi yorumu manuel
yorum yapmak da mimkdun.




Antifungal Direncin Fiziksel Tek

Ol¢iimii In Vitro Duyarhlik Testleri

Konak Faktorleri 3




Mantar Enfeksiyonlarinin Tedavisinde

Basari Icin Erken Antifungal Verilmesi

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

Shellee A. Grim12*, Karen Berger't, Christine Teng?, Sandeep Gupta*, Jennifer E. Layden?, William M. Janda®
and Nina M. Clork?

J Antimicrob Chemother 2012; 67: 707-714

72 saat icinde antifungal baslanan hastalardaki mortalite,
72 saatten sonra baslanan hastalardaki mortaliteden
anlamli olarak dusitk bulunmus
%27 karsi 40%, P=0.004




Kan kultlrd
alinmasi

3-5gun

Kan kiltura
pozitif sinyali

g

Gram boyama
\EWE

—

48-72 saat

Pasajda Candida
dretilmesi

24-48 saat

ADTS ‘

En iyi ihtimal 7 glin
En kotu ihtimal 210 glin




AFDT Hangi Amaclarla Yapilmal ?

— Rutin amacla yapilmali

e Candida turleri > Flukonazol, Ekinokandin
» Candida glabrata
* Aspergillus fumigatus > Azol direnci
* Nadir ve kriptik suslar > MIK degerleri nasil ?

— Epidemiyolojik veri elde edilmesi amaciyla
yapilmal



Candida turleri - AFDT

ESCIMID CLSI ECIL m

v'Kan ve derin v" Kan ve steril v" Kan ve steril v" Kan ve steril viicut
dokulardan izole holgelerden izole bholgelerde (ireven sivilarindan izole

‘* Primer direncli oldugu bilinen suslara duyarlilik

1
calismamali

1
v »C. krusei - Flukonazol

turicin yeterli tum tarlerin
olabilir ekinokandin

v C. glabrata igin duyarliligina
flukonazol ve bakilmalidir
ekinokandin

duyarhligina rutin
bakilmasi



Aspergillus turleri-ADTS

Practice Guidelines for the Diagnosis and Management of
Aspergillosis: 2016 Update by the Infectious Diseases
Society of America

Thomas F. Patterson,? George R. Thompson 1,2 David W. Denning,3 Jay A. Fishman,® Susan Hadlevf‘" Raoul Herbrecht® Dimitrios P. Kontoyiannis,
Kieren A. Marr® Vicki A. Morrison,* M. Hong I"«Igu'.ten,1|l Brahm H. Segal," William J. Steinbach,™ David A. Stevens," Thomas J. Walsh," John R. ‘n."'.n‘ingﬂrl:l,15

Jo-Anne H. ‘I’uung,’ﬁ and John E. Bennett™®

7

When Should Antifungal Susceptibility Testing Be Performed,
and How Should Results Be Interpreted and Affect
Managemenis

Recommendation.

24. Routine antifungal susceptibility testing (AFST) of isolates
recovered during initial infection is not recommended. AFST
of Aspergillus isolates using a reference method is reserved
for patients suspected to have an azole-resistant isolate or
who are unresponsive to antifungal agents, or for epidemio-
logical purposes (strong recommendation; moderate-quality

evidernce).



Aspergillus turleri-ADTS

Azol direnci olan bolgede Tar kompleksi Bazi turlerde primer Alll
tum anlamli klinik izolatlar | diizeyinde direng var
tanimlanmali
Azol direnci olan bolgede Azol direncini CLSI 38-A2 All
tum anlambh klinik izolatlar | belirlemek icin EUCAST 9.3.1
Tum anlamli klinik izolatlar | Direng siirveyansi (En | CLSI 38-A2 All
az 100 izolatla) EUCAST 9.3.1
Tum anlamh Aspergillus Azol direncini Rutin azol tarama plagi Alll/
fumigatus izolatlari belirlemek icin Bl

Ullmann A J, et al. Diagnosis and management of Aspergillus diseases: executive summary of
the 2017 ESCMID-ECMM-ERS guideline. CMI 2018; 24 (suppl 1): E1-E38.
(10.1016/j.cmi.2018.01.002)



VIPcheckTM78, Nijmegen, the
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Growth
control/

Guinea J, et alHow to: EUCAST recommendations on the screening procedure E.Def 10.1
for the detection of azole resistance in Aspergillus fumigatus isolates using four well azole-
containing agar plates, Clinical Microbiology and Infection (2018), doi:
https://doi.org/10.1016/j.cmi.2018.09.008.






Kriptik ve Nadir Aspergillus Turlerinde
Antifungal Duyarhlik

— A. fumigatus tiur kompleksi
e A. lentulus >  Azol monoterapisinden kaginilmali

* A. udagawae
* Neosartorya pseudofischeri
— A. flavus tir kompleksi
* A. alliaceus >
— A. terreus tur kompleksi >
* A. carneus
* A. alabamensis
— A. niger tur kompleksi
* A. tubingensis 2 Azol monoterapisinden kaginilmali
* A. luchuensis
— A. ustus tur kompleksi
* A. calidoustus —>»  Tim azollerden kaginmal
— A. nidulans tiur kompleksi > AmB tedavisinden kacinilmall

 Emericella nidulans
e E. quadrilineata

]- AmB tedavisinden kag¢inilmali




Antifungal Duyarlihgi En Fazla Ne icin
Isteriz?

C. glabrata

* Flukonazol direnci var mi?
* Ekinokandin direnci var mi?

A. fumigatus

* Azol direnci var mi?

Kriptik ve nadir turler

e MIK degerleri nasil?

Epidemiyolojik veri



FIRST MULTICENTER REPORT OF IN VITRO RESISTANCE
RATES IN CANDIDEMIA ISOLATES IN TURKEY
Arikan-Akdagh S, et al.

Basima Gonderidi

e 12 merkez

— Hacettepe Univ, Dokuz Eylil Univ, Ege Univ, Erciyes Univ.,
Gazi Univ., Istanbul Univ. Istanbul Tip Fak., Marmara
Univ., Ondokuz Mayis Univ.,, Osmangazi Univ., Saghk
Bilimleri Univ. Gilhane Tip Fak., Selcuk Univ, Uludag Univ.

1887 kan izolatlari (1996-2017)
CLSI M27A referans yontemi

* Flukonazol, itrakonazol, vorikonazol, mikofungin ve
amfoterisin B




FLUKONAZOL %

S SDD R WT non-WT |n
C.albicans 99,6 0.4 0,0 809
C.parapsilosis | 90,0 27 73D 548
C.glabrata 00] 990 10D 196
C.tropicalis 100,0 0,0 0,0 196
C.Krusei 0,0 0,00 1000 52
Ckefyr 96,7 3,3 30
C.lusitaniae 95,0 5,0 20
C.quilligrmondi 100,0 0,0 16
Diger 20

Yayinlanmamis veri



VORIKONAZOL

SDD WT non-WT
C.albicans 100,0 0,0 0,0 809
C.parapsilosis 98,0 2,0 0,0 548
C.glabrata 99,5 0,5 196
C.tropicalis 100,0 0,0 0,0 196
C.krusei 100,0 0,0 0,0 52
C kefyr 100,0 0,0 30
C.lusitaniae 100,0 0,0 20
C.guilliermondii 100,0 0,0 16
gger 20

Yayinlanmamis veri




MIKAFUNGIN

S SOD R WT non-WT |n
C.albicans 100,0 0,0 0,0 809
C.parapsilosis 99,8 0,2 0,0 548
C.glabrata 100,0 0,0 0,0 196
C.tropicalis 100,0 0,0 0,0 196
C.krusei 100,0 0,0 0,0 52
C.kefyr 100,0 0,0 30
C.lusitaniae 100,0 0,0 100,0 0,0 20
C.guilliermondii | 100,0 0,0 0,0 16
Diger _ 20

Yayinlanmamis veri



AMFOTERISIN B

S SDD WT non-WT |[n
C.albicans 99,9 0,1 809
C.parapsilosis 100,0 0,0 548
C.glabrata 99,9 0,5 196
C.ropicalis 995 05 19
Ckrusel 98, 52
C kefyr | - 30
C.lusitaniae 100,0| 0,0 20
C.quilliermondii 100,0] 0,0 16
Diger 20

Yayinlanmamis veri




Contents lists available at ScienceDirect

Journal of Infection and Chemotherapy

journal homepage: http://www.elsevier.com/locate/jic

Original article

First determination of azole resistance in Aspergillus fumigatus strains @Cmmk
carrying the TR34/L98H mutations in Turkey

Giilsah Ece Ozmerdiven ?, Secil Ak °, Beyza Ener * °, Harun Agca , Burcu Dalyan Cilo 2,
Berrin Tunca ”, Halis Akalin ©
* Uludag University. Faculty of Medicine, Department of Medical Microbiology, Goriikle, 16059 Bursa, Turkey

b Uludag University, Faculty of Medicine, Department of Medical Biology, Goriikle, 16059 Bursa, Turkey
¢ Uudag University, Faculty of Medicine, Department of Clinical Microbiology and Infectious Diseases, Goriikle, 16059 Bursa, Turkey

e 1999-2012 yillari
* 746 sus tarandi
e 76 susta (%10,2) direncli

* Azol direncli suslarimizin %86,8’inde
(66/76) tarimda kullanilan azol fungisitlerin
neden oldugu TR34/L98H mutasyonu sahip




Determination of Azole Resistance and TR5,/LL9SH

Mutations in Isolates of Aspergillus Section Fumigati
from Turkish Cystic Fibrosis Patients

Ozge Giingor @ * Benedita Sampaio-Maia - Antonio Amorim * Ricardo Araujo -
Lavre Erturan

* Alti kistik fibrozlu hastanin 31 A. fumigatus tur kompleksi
incelenmis

* Birizolat tum azollere direncli bulunus
* Ancak cyp51A geninde direnc paternine rastlanmamis

Mycopathologia 2018; 10.1007/s11046-018-0297-y




A. fumigatus’da azol direng projesi
Koordinator: Beyza Ener, Sevtap Arikan Akdagl

* Toprak drneklerinde azol direncinin aranmasi

e Klinik orneklerde azol direncinin aranmasi

* Cok merkezli prospektif

* Yontem: Azol tarama plagi, diren¢ saptanan
suslara EUCAST yontemi ile in-vitro antifungal
duyarlilik, direnc mekanizmasi

* Toprak sonuclari toparlanma asamasinda



SONUC

In vitro antifungal duyarlilik testleri uzmanhk
isteyen bir konu

Ticari sistemler yeterli degil

Uygun olmayan yontemlerle/deneyimsiz kisilerle
yapmaktansa hic yapmamak daha dogru

lyi bir tanimlama her zaman icin daha dogru
En sikintili tir su anda C. glabrata ve A. fumigatus

C. glabrata icin Ulkemizde su anda sikinti
yaratacak bir durum yok

A fumigatus direnci ile ilgili veriler toplaniyor



