Kuf Mantarlarinda Direng:
Yontemler ve
Yorumlanmasindaki Zorluklar

Dr Beyza Ener

Bursa Uludag Universitesi Tip Fakiiltesi
13.03.2023

Belek/Antalya



Kuf Mantarlari
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Antifungal Ilaclar ve Tarihsel Gelisim

* Triazoller
* Poliyenler (Amfoterisin B)
* Ekinokandinler
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* Primer (Intrinsek) direng
* Kazaniimis direng
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Azoller ve Aspergillus turleri

Aspergillus turleri

* Aspergillus fumigatus
* Aspergillus flavus

* Aspergillus niger

* Aspergillus terreus

Intrinsek olarak triazollere (itrakonazol, vorikonazol, posakonazol,
izavukonazol) duyarlidirlar



Kriptik Aspergillus Turleri

* Sensu stricto turler Antifungallere karsi yuksek veya degisken

« Kriptik (Sibling) tiirler MIK olusturan kriptik turler
Yapilan calismalarda %6-15 * Usti tur kompleksi
arasinda bulunduklari gosterilmis y é\égfglﬂus calidoustus (Azole,AmB ve
* Asper g!://US niger'de bu oran ¢ok * Aspergillus pseudodeflectus
daha yuksek

* Fumigati tur kompleksi

o i %18-51 A ill
Izolatlarin %18-51 Aspergillus * Aspergillus lentulus (AmB, azoler ve CFG)

tubingensis olarak bulunmus

e A. tubingensis suslarinda * Aspergillus fumigatiaffinis A Gl
itrakonazol MiK’leri cok daha * Aspergillus viridinutans - (e
yuksek * Neosartorya pseudofischer

Alastruey-lzquierdo A, Mellado E, Pelaez T, et al. * Aspergillus udagawae (AmB, Vor)

Antimicrob Agents Chemother 2013;57(7):3380-7.



Azollerin Etki Mekanizmasi ve Direng¢ Gelisimi
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|Aspergillus fumigatus’da Azol Direnci |

* 14 a-demetilaz enzimini kodlayan cyp51 A geninde mutasyon

* G54 kodonunda mutasyon
« |trakonazol ve Posakonazol direnci

* M220 kodonunda mutasyon e Azollerin uzun sure ‘
e Tiim azoller kullanilmasi

e G448 kodonunda mutasyon

* Vorikonazol —_—
E— e Zirai azol birlesikleri
* TR34/L98H mutasyonu e G@Gidalarin korunmasinda
* Tam azoller . e Bitkilerin korunmasinda
* TR46/Y121F/T289A * Esya korunmasinda
« Vorikonazol '+ Azol naif kisileri de enfekte
— edebilir
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Aspergillus fumigatus’da azol direncinin yayginligi

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
carrying the TR34/L98H mutations in Turkey

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

b Uludag University, Faculty of Medicine, Department of Medical Biology, Goriikle, 16059 Bursa, Turkey
© Uludag University, Faculty of Medicine, Department of Clinical Microbiology and Infectious Diseases, Goriikie, 16059 Bursa, Turkey
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Ulkemizde Aspergillus fumigatus suslarinda azol

direnci
}\ou!’nql Ofb' l
ntimicrobia
J Antimicrob Chemother 2022; 77: 1894-1898
httgsl:;r/jécori(.)orglle(;qloo9?E:;joc/dkocl25 Advance Access publication 21 April 2022 ChemOtherﬂpy

Frequency of azole resistance in clinical and environmental strains
of Aspergillus fumigatus in Turkey: a multicentre study

Beyza Ener'*, Cagri Ergin?, Dolunay Giilmez?, Harun Agca’, Melek Tikvesli®, Secil Ak Aksoy>, Miiserref Otkun®,
Ali Korhan Sig?, Dilara Ogiin¢’, Betil Ozhak’, Tuncay Topac®, Asli Ozdemir®, Dilek Yesim Metin?,
Siileyha Hilmioglu Polat®, Yasemin 0z'%, Nedret Koc'?, Mustafa Altay Atalay'?, Zayre Erturan?, Asuman Birinci?,
Nilgiin Cerikcioglu'®, Demet Timur?, Fahriye Eksi’®, Gonca Erkése Genc¢'?, Duygu Findik*®, Saban Giircan®,
Ayse Kalkanci'’ and Sevtap Arikan-Akdagli (» 3
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Ulkemizde Aspergillus fumigatus suslarinda azol
direnci

MIC (mg/L) - EUCAST E.DEF 9.3

Isolate City code Sample type Age (years) itraconazole voriconazole  posaconazole  cyp51A mutation
CK1 34 hospital environment - - - 2 none

CRK1 34 hospital environment - - - 2 none

CRK2 34 2 none
011KSO6SN-B1 06 0.5 none
011KSO6SN-B2 06 - I I d (y 1 3 0.5 none

[

267MT22MR/B 22 Cev re 12O at dl'inda 7o ) 2 none
60986 16 2 TR34/L98H
61568 16 ° KI N1 k " I I d 0/ 3 3 2 TR34/L98H
62946 16 I n I IZO at a r a 0 ’ 2 TR34/L98H
63413 16 2 TR34/L98H
63653 16 2 TR34/L98H
64955 16 2 TR34/L98H
2455 06 pleural fluid =8 >8 2 TR34/L98H
457 06 pus >8 =8 2 TR34/L98H
MY 27 bronchoalveolar lavage fluid 2 2 0.5 TR34/L98H
RT1 34 sputum 75 & A 0.5 none

RT2 34 sputum 75 - - 0.5 none

11b 07 sputum 18 ~ - 2 none

13b 07 sputum 54 >8 - 2 none




Diger Aspergillus Turlerinde Azol Direnci

* Muhtemelen daha nadir izole edildiklerinden bilgiler cok daha kisitli

* Aspergillus flavus
* En fazla Hindistan’dan calisma var ve %2,5-4 oraninda direnc¢ belirtilmekte
* Hedef gende bazi mutasyonlar bulunmakla beraber daha fazla calismaya ihtiyac var

* Aspergillus terreus
« Danimarka, Ispanya ve ABD’den bildirilen direncli suslar var
* Cyp51A geninde bazi nokta mutasyonlar direncli suslarda tespit edilmis

* G51A, M2711,TV ve D344N
* Asperqgillus niger

* |zolatlarin %18-51 Aspergillus tubingensis olarak bulunmus. Bu suslarda itrakonazol
direnci var



Fusarium Turlerinde Azol Direnci

* Fusarium tuirleri bircok antifungale karsi primer direnclidir
 Farkli tarler farkli antifungal aktivite gostermektedir

* Invaziv infeksiyonlarda vorikonazol ilk secenek olmakla beraber, direncli
suslar vardir

MIC/MEC (mg/L)
Amphotericin B Voriconazole Posaconazole Fluconazole Itraconazole Anidulafungin Caspofungin
MIC GM MIC GM MIC GM MIC GM MIC GM MEC GM MEC GM
Species (n) Range MIC Range MIC Range MIC Range MIC Range MIC Range MEC Range MEC
FSSC (15)

Fusarium petroliphilum (FSSC-1) (6)
Fusarium solani s.s (FSSC-5) (6)
Fusarium keratoplasticum (FSSC-2) (2)
Fusarium solani haplotype 6 (1)

FFSC (17) - 2.77 0.12-16  2.26
Fusarium proliferatum (FFSC)(13) - 3.60 0.12-16 4.22
Fusarium verticillioides (FFSC)(3)
Fusarium andiyazi (1)

FOSC (1) Fusarium oxysporum
FDSC (2) Fusarium dimerum
TOTAL (35)

Dalyan-Cilo B, et al.Eur J Clin Microbiol Infect Dis (2015) 34:1683—-1691.



Diger Kuf Mantarlarinda Azol Direnci

* Rhizopus turlerinde posakonazol ve Mucor circinelloides’de isavukonazol
MIK’leri daha yuksektir

e Scedosporium apiospermum, Scedosporium boydii, Scedosporium

aurantiacum, Lomentospora prolificans (Scedosporium prolificans) azol
MIK’leri ylksek

* Paecilomyces variotii dahil Paecilomyces tiirleri azol MIK’leri yuksek



Amfoterisin B Direnci

* Uzun yillar kullanilan bir ila¢c olmakla beraber direncle ilgili bilgilerimiz
kisith

* Primer direncli turler bilinmektedir
* Aspergillus turleri OH

* Aterreus ?H
* A. flavus
* A. lentulus
* A. ustus
» Scedosporium apiospermum HOU “IOH

* Cunnighamella tirleri

e Kazanilmis diren¢ oldukca nadirdir




Ekinokandin Direnci

* Ekinokandinler Aspergillus turlerine
fungistatik etkilidirler

* Aspergillus enfeksiyonlarinin primer e 41,3 gucan
o . c glucan
tedavisinde yerleri yoktur. Ancak

kurtarma tdavisinde kullanilabilirler jﬁﬂj zm 5 Z,&n/

* Birgok kiif mantari ekinokandilere ‘ 3»@} ,,%WNLW& ; y%sgf e
karsi primer direnclidir G,w‘*‘” - ' o /77 Jil e
* Fusarium turleri " e o -
* Mucorales takimi i DLt iy

* Aspergillus turlerinde kazanilmis

direnc oldukca nadirdir



Antifungal Direncin In Vitro Belirlenmesinde

SPECIMEN COLLECTION

sk skl Yeterli ornek alinmasi

WWW.NURSEINFO.IN
WWW.CANESTAR.COM

Hangi orneklerdeki kuf iiremeleri dikkate alinmalidir

e Kan kultaru (Aspergillus X, Fusarium V, Scedosporium V)
e Biyopsi 6rnekleri (Sinonazal, akciger, deri, serebral vs)
e Solunum yolu orneleri (BAL > BL > DTA > Balgam)

- Dogru tanimlama

e Tur dizeyinde tanimlama az
e Aspergillus tir kompleksi diizeyinde
e Mucorales takim dizeyinde
TR e fysarium, Scedosporium vb cins duzeyinde




Tur Duzeyinde Tanimlama

1. Molektler tanimlama

rDONA
< repect o,{ r_gg_iq_n

2. MALDI-TOF-MS ???



In Vitro Antifungal Duyarhlikta Hangi Yontem

v'Yeterli 6rnek gonderilmesi dnemli
v'Dogru 6rneklerdeki tiremelerin bilinmesi 6nemli

v'Tur dizeyinde tanimlama 6nemli
v'A. terreus, A. flavus uredi. AmB X, Vor V
v'A. lentulus Uredi } 2 s
v'Scedosporium Uredi v |

v'"Mucorales Gredi. Vor X, AmB V

v'Antifungal duyarhlik calisiimaya karar verildi. Hangi yontem?
v'CLSI M38
v'EUCAST E.DEF 9.4



In Vitro Antifungal Duyarhhkta Kilavuzlar ?
Aspergillus Kilavuzu

Contents lists available at ScienceDirect C M I

Clinical Microbiology and Infection SALlEL

MICROBIOLOGY
AND INFECTION
=
Fl SEVIER journal homepage: www.clinicalmicrobiologyandinfection.com B ESCMID

Original article

Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline

Please cite this article in press as: Ullmann AJ, et al., Diagnosis and management of Aspergillus diseases: executive summary of the 2017 ESCMID-
ECMM-ERS guideline, Clinical Microbiology and Infection (2018), https://doi.org/10.1016/j.cmi.2018.01.002




Contents lists available at ScienceDirect M I

TR Clinical Microbiology and Infection SRR
& ,':—ggk AND INFECTION

3 o -
jourmal homepage: www.clinicalmicrobiologyandinfection.com = ESCMITR

Original article

Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECIMM-ERS guideline

* A. fumigatus’da azol direnci global problem
 Kriptik suslarda direnc problem

e Oncelikle

* Epidemiyolojik veri olusturmak (>100 sus) (All)
e Tur diizeyinde tanimlama icin caba sarf etmek (All)

* Azol direnci olan bir bolge (izolatlarin %10’unda fazlasinda direnc)
 Klinik olarak anlamli izolatlara duyarlilik bakilmali (Referans yontem) (All)

» Referans yontem calisilamiyorsa tarama yapilmasi (Alll). Direng¢ bulunursa
referans yontemle dogrulanmasi




VIPcheckTM78 , Nijmegen, the Netherlands
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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.






Global guideline for the diagnosis and management of
mucormycosis: an initiative of the European Confederation
of Medical Mycology in cooperation with the Mycoses Study
Group Education and Research Consortium

www.thelancet.com/infection Published online November 4, 2019 http://dx.doi.org/10.1016/51473-3099(19)30312-3

e Rutin kullanimi énerilmiyor

* Epidemiyolojik acidan tur tanimlamasi ve antifungal patern oneriliyor
e Tar tanimlamasinda altin standart ITS bolgesi, MALDI-TOF ?7?
e Antifungal duyarlilik referans yontemler (CLSI, EUCAST)



Referans Antifungal Duyarliklik Testleri
CLSI veya EUCA_ST

* Broth mikrodilisyon yontemi
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e Sonuclar

* Amfoterisin B ve azollerde minimum
inhibitor konsantarasyon (MIK)
olarak ifade ediliyor
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e MEK belirlemek teknik olarak zor.
Deneyim gerektirir




MIK veya MEK Yorumu

* Epidemiyolojik esik deger

* Wild-type veya non Wild-type
* Klinik sinir degerler

e Duyarli, orta duyarli, direncli

2. MIC distributions and epidemiological cut-off (ECOFF) values (mg/L) Vorikonazol

0.002 | 0.004 | 0.008 |0.016 | 0.032 | 0.064 | 0.125 | 0.25 | 05 | 1 2 | 4 8 |16 [ 32 | 64 | 128 | 256 | 512 | ECOFF
Aspergillus flavus 0 0 0 0 2 < 8 25 | 46 | 149 | 42 | 4 1 2 0 0 0 0 0 2
Aspergillus fumigatus 0 0 0 0 3 9 85 | 405|906 | 288 | 67 | 54 | 44 | 30 | 54 0 0 0 0 1
Aspergillus nidulans 0 0 0 3 2 5 18 42 | 24 6 1 0 1 5 0 0 0 0 0 1
Aspergillus niger 0 0 0 1 1 2 - 13 |68 | 84 | 35 | 1 0 1 0 0 0 0 0 2
Aspergillus terreus 0 0 0 0 1 2 2 18 | 52 | 154 | 67 | 9 1 0 0 0 0 0 0 2
Aspergillus versicolor 0 0 0 0 0 0 2 6 7 7 0 1 1 0 0 0 0 0 ND
Aspergillus sydowii 0 0 0 0 1 1 < 1| 17 0 0 0 0 0 0 0 0




ECOFF (mg/L Clinical Breakpoints (mg/L
Species Drug ( ) sk , Recommendation for area of technical uncertainty (ATU) results
WT < S§s | R> ATU
A flavus Amphotericin B (4) - -
Anidulafungin
Micafungin
Fluconazole
Maconazals 1 ] ) Report as R with the comment that in some clinical situations (non-invasive infections) itraconaz
= can be used provided sufficient exposure Is ensured.
Posaconazole (@5
Voriconazole 2
If voriconazole wild-type (voriconazole MIC s 2 mg/L) report as isavuconazole S and add the fol
comment: The MIC of 2 mg/L is one dilution above the S breakpoint but within the wild-type
Isavuconazole MIC range for A. flavus . Clinically documented isavuconazole resistance in abse
Isavuconazole @ 1 # 2 2 | |voriconazole resistance s extremely rare and mechanisms conferring isavuconazole monoresis
have not been described. See rationale documents for more information.
If voriconazole non wild-type report as isavuconazole R and refer to reference laboratory for CYP.
sequencing and confirmation of MICs
4 fumigatus Amphotericin B 1 1 1
Anidulafungin
Micafungin
Fluconazole
Reacorazol 1 1 1 9 Report as R with the comment that in some clinical situations (non-invasive infections) itraconaz
can be used provided sufficient exposure is ensured.
If S to Rraconazole, report as S and add the following comment: The MIC is 0.25 mg/L and thus
, dilution above the S breakpoint due to overlapping wt and non-wt populations.
Posaconazole e 0.1 ’ 0.25 025 If not S to itraconazole, report as R and refer to reference laboratory for CYP51A sequencing and
confirmation of MICs.
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Kultuir Disi Yontemlerle Antifungal Direnc

Belirleme
e Ozellikle invaziv aspergilloz Aspergenius” multiplex real-time PCR detects
olgularinin 6nemli bir kismi Asperqillus TR34/L98H; TR4s/T289A; TR4s/
kaltar digi yontemlerle Y121F gene mutations in cyp51A

belirleniyor Aspergenius” multiplex real-time PCR detects
* Galaktomannan antijen testi

L G54 and M220 RUO in cyp51A of A.
* PCR ile 6zgul nukleik asitlerin ,
belirlenmesi fumigatus _'
MycoGENIE® detects A. fumigatus TRy, /L98H
gene mutations™ **
FungiplexR® Aspergillus Azole-R IVD real-time
PCR detects A. fumigatus TRy, and TR,¢" "




SONUC

 Ulkemizde en blyuk eksiklik epidemiyolojik verinin olmamasi
* Her merkezin kendi epidemiyolojik verisini olusturmasi gerekir

* Global bir sorun olan A. fumigatus’da azol direnci ulkemiz icin cok sikintili
degil (%3,3)

 Kifler icin antifungal duyarlilik testleri zaman alici (7-10 gun)
* Tarama yapmak daha kolay ve hizli

* Etken oldugu dusinilen nadir bir mantarlarla karsilasildigin dogru tar
tanimi ve referans yontemlerle antifungal duyarlilik paterni gerekli



