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Invaziv Fungal Infeksiyonlar

COVID-19 pandemisi

Risk altindaki yeni
populasyon

iklim Degisiklikleri

Medical Mycology, 2024, Vol. 62, No. 00
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Diinya Saglik Orgiitii Ekim 2022’de halk saghgina en biiyiik tehdidi olusturan 19 dncelikli mantar
patojeninin listesini yayinladi
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Candidozyma auris

Taxonomy ID: 498019 (for references in articles please use NCBL1xid498019) Critical m m
current name
Candidozyma auris (Satoh & Makimura) Q.M. Wang, Yurkov, Boekhout & F.Y. Bai, 2024 in [Liu F et al. (2024)]
basionym: Candida auris Satoh & Makimura, 2009 in [Satoh K et al. (2009)] r L
culture from holotype of Candida auris: JCM:15448, CBS:10913, DSM:21092, CDC:B11220

< _
Candida auris ";% T]

* Kiresel bir tehdit
e Cogu antifungale karsi ¢coklu direncli

e Bazi suslar: Pan-rezistan:mevcut tc¢ ana antifungal sinifina
(azol, ekinokandin, polien)

* SBI infeksiyon
e Amfoterisin B direnci %8—35

* Flukonazol direnci %87-100
 Ekinokandin direnci %0-8

* Kolonizasyon — infeksiyon ayrimi 6nemli
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Her yil, Amerika Birlesik Devletleri'nde hastaneye
yatirilan hastalar arasinda:

*Antifungal direngli Candida auris yaklasik 400
enfeksiyona,

*Diger tiim antifungal direncli Candida tiirleri ise
yaklasik 35.000 enfeksiyona neden olmaktadirr.

Year: 2017
Clinical Cases: 171




Mevcut antifungal ilaclar

Azoller

Ekinokandinler

Polienler

Alilaminler

Antimetabolitler

14a-lanosterol demetilaz
enzimini inhibe eder

B (1,3)-d-glukan

Ergosterole baglanarak

Skualen epoksidaz enzimi
hedef

DNA/RNA sentezinde
bozulma

Flukonazol
itrakonazol
Vorikonazol
Mikonazol
isavuconazol

Kaspofungin
Mikafungin
Anidulafungin
Rezafungin

Amfoterisin B

Terbinafine

Flusitozin



Antifungal Tedavide Zorluklar?

Yetersiz doku penetrasyonu, biyofilm
GIS emilimi _
llac-ilac etkilesimi

Oral kullanim sinirhhig

llac direnci
— Kazanilmis
— Tedavi sirasinda

Okaryot hiicre yapisi
— Hedef-yan etki profili
llac diizey takibi

Antifungallerin artan oranda profilaksi,ampirik tedavi ve
tarimda kullanimi

J. Fungi 2020, 6, 28; doi:10.3390/jof6010028
Gow et al 2022 ;Nat Commun



[lac¢ Direnci

— Azol direngli Aspergillus fumigatus,

invaziv Fungal Enfeksiyonlardaki Artis — Azol direncli Candida parapsilosis,

— Azol-Ekinocandin direncli
Nakaseomyces glabrata

. — Coklu ve pan-direncli Candida auris

— Terbinafin direngli Trichophyton
indotineae

J. Fungi 2023, 9, 633.
httns://doi ore/10 3390/i0f9060633



Azol Direnci Ekinokandin direnci

— ERG11 gen mutasyonlari FKS1 / FKS2 gen mutasyonlari

— Candida glabrata - artan
azol direnci

— Candida glabrata ve C. auris’te

o H °
_  Aspergillus fumigatus: Tedavi sirasinda gelisen

diren¢”
— Tarimda azol kullanimi ....
TR34/L98H mutasyonlari
— Vorikonazol basarisizligi
Antifungal Sinifi

Ergll mutasyonu, effluks pompasi aktivasyonu
Ekinokandinler FKS1/FKS2 gen mutasyonlari (B-glukan sentaz)

Amfoterisin B Ergosterol sentezinde bozulma

UMP pirofosforilaz (FUR1) mutasyonlari
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Drug class
| ® Echinocandin
g 2 > @ Pyrimidine analog
s 2 E @ Polyene
§ 3 z ® Allylamine
e & = @ Clinical azole
“w g 2 ® Agricultural azole
= 5 2 goH inhibitor
@ @ o inhibitor
® Dicarboximide
b = © Tubulin polymerization

FungAMR: A comprehensive portrait of antimicrobial resistance
mutations in fungi



Journal of
J Antimicrob Chemother 2022; 77: 1894-1898 é'? tlm'g{‘Oblal
https://doi.org/10.1093/jac/dkac125 Advance Access publication 21 April 2022 emo erClpy

Frequency of azole resistance in clinical and environmental strains
of Aspergillus fumigatus in Turkey: a multicentre study
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Rev Esp Quimioter 2023; 36 (Suppl. 1): 59-63
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Brazilian Journal of Microbiology (2023) 54:1695-1716

. a L ] L ] L
Natural Origin Caspofungin, 2001 Micafungin, 2005 Rezafungin, 2023
Approval Semi-synthetic .
First-in-class Echinocandin Echinocandin WHO Fungal priority
pathogens list, 2022
. * L .
Nystatin, 1998 Anidulafungin, 2006
Oral suspension approval Semi-synthetic
. i i i ? First-in-class Pol Echinocandi
Nystatin, 1548 Echinocandin B, 1974 Irst-1n-class Folyene chinocanain
Discovery Discovery
[ ] L J —
L-amphotericin B, 1997 Ibrexafungerp, 2009
. .
Amphotericin B, 1953 Approval Discovery
Discovery
Ibrexafungerp, 2021
First-in-class
Triterpenoid
€D 1960 1970 1980 €D 2000 2010 €D
Flucytosine (5-FC) Ketoconazole )
1957 1981 Voriconazole Oteseconazole
Discovery First oral Azore. 2002 2022“
Fluconazole, 1390
. First Triazole
F]ucytusn;;{,}:.{?:; L] Itraconazole Isavucanazole
1992
First Pyrimidine analog antifungal J ® i ®

— Isavuconazole, 2015 yilinda hem EMA hem de FDA tarafindan, invaziv aspergilloz ve

mukormikoz tedavisi icin Amfoterisin B’nin uygun olmadigi eriskin hastalarda kullanim amaciyla
onaylanmistir




YENi ANTIFUNGALLER

Mevcut siniflar icinde yeni ilaglar:

o Rezafungin - Ekinokandin sinifinda, uzun yari 6miir avantaji.

Mevcut ilaglarin yeni formiilasyonlari:
o SUBA-itrakonazol - Gelistirilmis biyoyararlanim.

o Amfoterisin B cochleate - Toksisiteyi azaltmayi amaclayan yeni form

Tamamen yeni antifungal siniflar:
o lbrexafungerp ve tetrazoller - Halihazirda bilinen yollari (glukan ve ergosterol biyosentezi) hedef alir.

o Olorofim, MGCD290, Fosmanogepix, VL-2397, T-2307 - Yeni molekiiler hedeflere sahip, yenilik¢i ajanlar.




Otesekonazol
Opelkonazol

Enkokleat
Amfoterin B

Rezafungin
ibrexafungerp

wzouer, PRETIIP vt

¥ ANTIFUNGAL®
OPELCONAZOLE AJANLAR REZAFUNGIN

(PC94
+ "

POLIENLER G ® Mit resp
I zincir inh

FOSMANOGEPIX

+ >

BDG Erensy @ Dihidroorotat

INHIBITORLERI TFF VORICONAZOLE S dehid rogenaz

Manogepix

ATI-2307

Olorofilm




Otesekonazol (VT-1161)
ST Recurrent vulvovaginal candidiasis (Completed)

— Sentetik bir tetra-azol tiirevi

— Mantar CYP51 enzimine yiiksek afinite (daha az ilag-ilag etkilesimi ve iyi tolere
edilebilirlik )

(oteseconazole capsules) — Candida tiirlerine karsi
150 mg per capsule 5ﬁrura|\m

NCC 24035, 82310
e oy

ViV

— Yuzeyel Candida enfeksiyonlari (6zellikle vajinit ve onikomikozis) tedavisi icin
klinik

2022 yilinda FDA tarafindan vulvovajinal kandidiyazis tedavisi icin onaylanmistir _




Thin Film Freezing (TFF)
Vorikonazol

— Kuru toz inhalasyon yoluyla dogrudan L1 norésspencs | | |
. . Pharmacokinetic Profile of Voriconazole Inhalation Powder in Adult Subjects
akcigere uygulanmak uzere. With Asthma
. Conditions
— llacin lokal olarak uygulanmasiyla Asthma
etkinligin artirilmasi ve sistemik Locations

Brisbane, Queensiand, Australia

maruziyetin azaltilmasi

— invaziv aspergilloz (1A)

(] ncToas72231

— Ale rjik bronko pulmoner aspergillozis Single Ascending Dose and Multiple Ascending Dose Study of Voriconazole
Inhalation Powder in Healthy Adult Subjects

— Kronik pulmoner aspergillozis (CPA) Conditions
Healthy

L. Kriegl et al. / Clinical Microbiology and Infection



Opelconazole (PC945)
Opokonaz

— Yeni bir triazol antifungal

— inhaler tedavi

— Sistemik dolasima diisiik diizeyde gecis ve akcigerlerde yiiksek diizeyde tutulma
— Etkinligi artinlir, yan etkiler azaltilir ve ilag etkilesimleri en aza indirilir

— Preklinik ¢alismalarda, antifungal profilaksi

— NCT05238116 --tedaviye direngli invaziv pulmoner
aspergillozis icin faz lll klinik ¢alismalarda

Reviews Microbiology. Accessed March 6, 2024

L. Kriegl et al. / Clinical Microbiology and Infection



SUBA-Itrakonazol

65 mg oral kapsiul

“Sliper Biyoyararlanim” (SUBA) teknolojisiyle gelistirilmis oral kapsil formudur.
Hasta bazl degiskenlik azaltilir.
Yemek ya da mide asidi emilim Gzerinde anlamli etki yapmaz

FDA Onayh Endikasyonlar:

* Blastomikozis

* Histoplazmozis

» Aspergillozis (Amfoterisin B’ye intolerans veya diren¢ durumlarinda)
Dozaj:

« idame dozu: 130 mg / giin (yemekle birlikte)

* Yiikleme dozu: ilk 3 giin boyunca 130 mg giinde 3 kez



Rezafungin

¥
f — Yeni bir ekinokandin tirevi antifungal NCT04368559 (ReSPECT
‘-k : ilac calismasi) — Faz 3
ce—— ] o . o Allojenik kan ve kemik iligi
| — Kandidemi ve invaziv kandidiyazis (IC) nakli alan hastalarda,
— tedavisinde Candida Spp.
‘\REZZAYO ) — Uzun yar 6mrii (133 saat), haftada bir IV rezafungin vs. standart
‘ezatungin for injection) kez uygulanabilir (400 mg yiikleme dozu, teda‘l'(' (ﬂu'«;;' EUSE
ardindan 200 mg idame dozu). posakonazo

® For Intravenous Infusion O
¥ st be reconstituted and

Lether diluted. - — Santral sinir sistemi ve goz dokusu sinirl
N o gecis
FDA onayi: Mart 2023 (Rezzayom ) S. Wolfgruber, J. Salmanton-Garcia, M.P.N. Kuate et al.

Revista Iberoamericana de Micologi

EMA onayl. Ocak 2024 L. Kriegl et al. / Clinical Microbiology and Infection



Global guideline for the diagnosis and management of

candidiasis: an initiative of the ECMM in cooperation with
ISHAM and ASM

O Strangly recommencded
L] Maderately recommended
1 Marginally recommended
1 Recomrmended against

Candidaemia without organ involvement

Consider local epidermialogy and review treatment decisions in light of susceptibility testing results

v

First-line treatment

.

.

.

Anidula-
fungin®

200 myg ance
adayon

day 1;

100 g claily
from day 2

Caspo-
fungin®

70 mig onee a
day onday 1;
50 g daily
from day 2

Micafungin®
100 g daily

|

Rezafungin
£00 mg ance
aweek in

week 1;
200 mg

weekly from
week 2

.

Y

.

.

.

Fluco-
nazole*
400-800 mg
daily

Voricona-
zole*

& mgikg
bwvice a day
on day 1;

4 vy
bwvice a day
from day 2

Liposomal
amphoteri-
cin B*
3malky
dlaily

Amphaoter-
cin B lipid
complex”
5mafky
daily

Isavuco-
nazole®

200 mg
three times a
day on

day 1-2;

200 mg
three times a
day from
day 3

|tracon-

200-400 mg

Rehberlerde (APAT )
MSS VE IYE de penetrasyon nedeni ile sorun

February 13, 2025 https://doi.org/10.1016/51473-3099(24) 00749-7




ORAL LiPiD NANOCRYSTAL AMPHOTERICIN B
ENCOCHLEATE AMFHOTERICIN B

IND PREPARATION PHASE 1 PHASE 2 PHASE 3
DEVELOPMENT DEVELOPMENT DEVELOPMENT

Liposome Calcium ions Cochleate

Hidrofilik ve yuklii ilaglarin biyolojik membranlardan gecisini
kolaylastirir.

Oral biyoyararlanimi artirir

Dusuik toksisite ve yliksek stabilite

NCTO02971007 Orta-siddetli VVK

Encochleate

Amphotericin B NCT04031833 (EnACT) Criptococcal Menenjit

(MAT2203 or CAMB)

Cochleate

spiral yapidaki cok katmanh lipid ¢ift
tabaka

Oral alimdan sonra gastrointestinal
sistemden emilir, dolasima gecer.
icindeki kalsiyum azalinca, spiral yap!
acilir ve ilaci hiicre igine serbest
birakir.

NCT02629419 Refrakter Mukokutan6z candidiyaz



Olorofim

— Dihidroorotat dehidrogenaz (DHODH) enzimini inhibe eder—
DNA sentezini bozar

— A. fumigatus’ta dogal (intrinsik) olorofim direnci
gozlemlenmemistir; edinilmis direng!!!!

— A. fumigatus biyofilm olusumunu engelleme

(S wes)  Olorofim — Monoterapisi, oral idame tedavisi ve/veya kurtarma
' [ ] L3
tedavisi

(Undine-5"monophasphate (UMP) )
|
A

[ Uridine-5' triphosphate (UTP)) )
Cell wall - A Phospolipid
bnogenes-s‘ v A synthesis
DNA and
0

— Genislemis erisim programlari baslatildi (ABD/ingiltere)

protein
symhesis

— Azol ve ekinokandin direncine karsi gliclt alternatif

Antifungal Candida spp. As illus s Mucorales
Olorofim




Ibrexafungerp (SCY-078)

Yeni nesil oral bir antifungal Azole direngli Aspergillus fumigatus
u i Triterpenoid/ B-1,3-D-glukan sentez inhibitori B suslari
MM Oral formu olmasi, az yan etki Candida albicans kaynakli vajinal
\ﬁ’: | Sinerjik etki: Vorikonazol, izavukonazol ve am, kandidiyazis (VVC)
T foterisin B Genislemekte olan endikasyon
J calismalari: invaziv kandidiyazis

FDA onayi (Haziran 2021): Vajinal kandidiyazis (VVC) tedavisi

NCT05399641 RVVC tedavisinde

Ibrexafungerp
{SCY_D?E} NCT03672292 {SCYNERG|A} Direncli Aspergillus spp. enfeksiyonlari +VORIKONAZOL
*approved for

?Ulvﬂ?aginm NCT03363841 (CARES) C. auris kaynakl kandidiyazis ve kandidemi
candidiasis in U.S. N
NCT03059992 (FURI) Refrakder IF



Fosmanogepix

Etki spektrumu

e Candida spp., Aspergillus spp., Fusarium
Oral ve IV form

Faz 2/3 klinik calismalari devam ediyor
FOSMANOGEPIX Hem yaygin hem de nadir mantar tiirlerine
karsi etki

Oral biyoyararlanimi yiiksek (Oral ve IV form)
BOS ve Vitreus gecisi yuksek!

Glikosilfosfatidilinozitol (GPI) ile baglanan hiicre duvari transfer proteini-1 inhibitori

Antifungal agents Ibrexafungerp Opelconazole

Pathogens

Cunninghamella
Lichtheimia

Rhizopus



Clinical trial
number

Route of
administration

Approved
indication

Expected activity

against priority

Clindamycin

Sertraline

Pioglitazone

Tamoxifen

Shanghai
Zhongshan
Hospital and
College of
medicine, Zhejiang
University

Pfizer, University
of Minnesota
(responsible party)

Conselho
Macional de
Desenvolvimiento
Cientificoe
Tecnologico

Oxford University
Clinical Research
Unit (OUCRU),
Vietnam

NCTD4328688

NCTOD1802385

Observational

RBR-9fv3f4 (Brazil) 1,2

NCTO3112031

2

Lincosamide

Tetralin (14a-sterol

demethylase binder)

Thiazolidinedione

Selective estrogen
receptor modulator
[SERM)

po

po

po

po

Antibiotic

major depression,
obsessive-
compulsive
disorder, panic
disorder, social
anxiety

Hypoglycaemic
agent

Antineoplastic
agent

pathogens

Prneumocystis
Jirovecii

Coccidioides,
Cryptococcus and
Candida auris

Cryptococcus

Cryptococcus

Trial completed in
2019. No updates

The trial was
stopped for
futility (2017)

Currently
enrolling; slowed
due to COVID-19
limitations

Lack of syngery;
subtherapeutic
levels



Fig. 6. The geographical distribution of the institutions with 22 preclinical pipeline projectsin

the 2024 analysis
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19508 Late 1960s 1980s Early 20005

Amphotericin 8 Azcles Fluconazole  Caspofungin Voriconazole  Isavuconazole V11161 SCY078

o 5-flucytosine Echinocandin  Nystatin  Anidulafungin Posaconazole VT1129
Nanoformulations, Polysaccharide
conjugation, oral formulations

19605 19703 19905 Late 20005 2002 2006 2015
Ajan | eissewmu |FDA [EMA | Tirkiye
Ibrexafungerp candida spp., v Onayli : g
(oral) Aspergilus (2021) Incelemede  Henliz yok
* Ocak

Rezafungin  candida spp,, v Onayli 2021 (nadir .

(iv) il (2023) hastaliklarda e el
kullanilan ilag)

Fosmar.mgepl Genis spektrum Faz 3 Klinik asama  Henlz yok

x( oral,iv)

Olorofim(oral) Aspergillus, nadir kiifler  Klinik asama Genis erisim Henliz yok
programi

ATI-2307(iv) oo "P®""  Ruhsath degil Ruhsatli degil Ruhsath degil
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REPLICATING NON-REPLICATING PROTEIN SUBUNIT TOXOID RNA DNA
Cpsl BFV
ACD rSapZ Low virulence candida| Hsp90-CTD
Rekombinant protein asilari NDV.SA D c' : c;s" I;Llc;g rH)glgN fbpl
. : 5 P \
:;)ZV:A (Candida) ~ o018 2019 | 2020 | 2021 | 2022 2023
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Ekinokandin ibrexafungerp

Amfoterisin -B Fosmanogepix

Ekinokandin Ibrexafungerp ,VVC Oral/iv ; FDA

Flukonazol/ vorikonazol Rezafungin ;FDA

Amfoterisin -B
Oteseconazole ,ORAL,RVV

Vorikonazol /isavukonazol o _ _
— Azol direnci (Aspergillus) - Olorofim

Ekinokandin
Opelkonazol ( inhaler)

Amfoterisin -B .
Rezafungin

Amfoterisin —B — MAT 2203 ( Amfoterisin B) —oral

+ — Fosmanogepix oral /iv

Flusitosin / Flukonazol — Opelkonazol ( inhaler)

— ATI-2307




— 1 Nisan 2025 te DSO Mantar enfeksiyonlari tani ve
tedavilere iliskin bir rapor yayimladi

— Ozellikle diistik ve orta gelirli Gilkelerde test ve tedavi
bosluklari!

— Ibrexafungerp, Fosmanogepix gibi yeni antifungal ajanlar
— Rutin direng testi onerilmeli
— Proflaktik antifungal secimi dikkatli yapilmali

— Molekdler testlere erisim artirilmali

— Antimikrobiyal yonetim uygulamalari

— Bulas temelli 6nlemler

Antifungal agents in clinical
and preclinical development

— Multidisipliner yaklasim (klinik + mikrobiyoloji + enf. kontrol)

Overview and analysis /3 .‘Vb gl.rorld Health
L 'Organization




Ozetle

— Yeni antifungal ajanlar:
— Ibrexafungerp (Candida auris direnci icin umut)
— Olorofim (Aspergillus azol direncinde alternatif)
— Rezafungin (daha uzun etkili ekinokandin)

: — Asi galismalari:

— NDV-3A: Azol direncine karsi Candida enfeksiyonlarini azaltma
potansiyel




HUMAN ‘ ANIMAL
HUMAN ANTIFUNGALLER ANIMAL

ONE
HEALTH

ENVIRONMENTAL
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