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ﬁahle 1. New antifungal formulations or agents approved by U5 Food and Drug Administration.

Original Mew
Agent Formulation(s) Year Formulation (s) Year Indications Fef.
Azoles
Ketoconazole Oral tablet* 1981 N/A Blastomycosis, coccidicidomyaosis, histoplasmosis, A
chromomycosis and paracoecddioidomycosis
Flumnazole Intravenous 1990  Oral suspension 1993 Invasive and mucosal @ndidiasis, cryptocecal meningitis, and HEA1S
injection prophylass of Candiga infedtions
Oral tablet
frraconarole Oral capsule 1942 Oral solution 1997  Coccidioidomycoosis, blastomycosis, histoplas maosis, s
onychomyosis, mucosal candidiasis, sporotrichosis,
paramccidioidomyoosis, chromomycosis, and dematomyoosis
Alternative agent Aspergillosis
Voriconazole Intravenous 2002 N/A Aspergillosis, invasive and mucosal candidiasis HAIEEALS
injedction
Oral tablet Alternative agent Fusariosis and Scedosporiosis
Oral suspension
Posaconazole Oral suspension 2006  Delayed-release 2013 Mucosal candidiasis and prophylaxis of invasive fungal infections ~ *%'%1%2
oral tablet
IntrRavenous 2014
injection
lsavuconazole Intravenous 2015 N/A Invasive aspergillosis and mucormycosis 143
injection
Oral capsule
Echinocandins
Caspofungin Intravenous 200 NAA Invasive and mucesal @ndidiasis; empiric antifungal therapy in o1
injection patients with fever and neutropenia,
Alternative agent Aspergillosis
Micafungin Intravenous 2005 N/A Invasive and mucosal @ndidiasis, Prophylaxis of Condida gLl
injection infections
Anidulafungin Intravenous 2006 N/A Invasive and mucosal @ndidiasis s
injedction
Polyenes
Amphaotericin B Intravenous 1958 AmE lipid 1995 Aspergillosis, cry ptococcosis, blastomycosis, invasive candidiasis, A2
deoxycholate injection mmplex Coccidicidomycosis, histoplasmosis, mucom yoosis,
sporotrichosis, phaeohyphomy osis
AmE oolloidal 1906
dispersion
Liposomal AmB 1947

Note. "The oral tablet was initially approved but later withdrawn in 2013; N/A: not available
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www.accesspharmacy.com
Copyright © McGraw-Hill Education. All rights reserved.



Hepatic Renal toxicity CNS Photopsia

All azoles Amphotericin B Voriconazole Voriconazole Rash (all antifungal agents)
Amphotericin B Cyclodextrins possibly Photosensitivity/malignancy?
5FC toxic (IV voriconazole) (voriconazole)
Echinocandins

Gl Cardiac Infusion reactions Bone marrow suppression

ltraconazole Cardiomyopathy Amphotericin B 5FC
Posaconazole (itraconazole) Echinocandins
5FC

Amphotericin B (anemia
QTc prolongation associated with decreased

(all azoles, especially epoetin production)
with drug interactions)

FIGURE 4. Common toxicities of antifungal agents. CNS = central nervous system; 5-FC = flucytosine; Gl = gastroin
testinal; IV = intravenous; QTc = corrected QT interval.




Posakonazol

» Ikinci jenerasyon triazol

» Sitokrom P450 bagimh 14 alfa demetilaz
(CYP51) etkileyerek ergosterol sentezini énler,
metilsterol birikim ile hiicre membrani hasar
gorur




Posakonazol
Table 1. Comparative In Vitro Susceptibilities of Common Fungal Pathogens to Posaconazole and Other Triazole Antifun-
gal Agents
MICy, (/ml)
Pathogen Posaconazole Fluconazole ltraconazole Voriconazole
Candida sp
C. albicans 0.13-0.25 2 0.05-0.5 0.06
C. glabrata 1-2 32-128 1-4 1
C. parapsilosis 0.06-0.13 1-2 0.12-0.25 0.06
C. tropicalis 0.12-1 I-16 0.12-1 2
C. hrusei 05 >h4 0.5-1 I
C. lusitaniae 0.06-0.13 14 0.25 0.06
Filamentous fungi
Aspergillus fumigatus 03 — 2 05
Aspergillus flavus 05 — l I
Aspergillus niger l — 2 2
Aspergillus terreus 0.25 — 0.5 I
Fusarium sp =8 — =8 =8
Rhizopus sp 2 — — -
Mucor sp 1 — — —
MICqy = minimum inhibitory concentration that inhibits 90% of isolates.
\ "||,-|J,1E][{'«|] rom relerence 1 Gual’aSCIO AJ Phal’maCOthel’apy 2015,35208;1&/



Polyene Triazoles Echinocandins Other
AMB FLU ITRA VORI POSA ANID CAS MICA 5FC
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AGURE 3. Spectrum of action of systemic antifungal agents. Solid blocks represent species in which the antifungal agent has demon-
strated microbiological and clinical efficacy. Blocks with dotted lines indicate fungal genera/species in which resistance is common.
\MBE = amphaotericin; ANID = anidulafungin; CAS = caspofungin; 5FC = flucytosine; FLU = fluconazole; ITRA = itraconazole; MICA =
nicafungin; POSA = posaconazole; VORI = voriconazole.
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Posakonazol
* Oral suspansiyon
e 2005'de kullanima girdi
e Glinde 3-4 defa aliniyordu
e Gidalarla emilimi (yag igerigi yiiksek), gastrik
asidite, gastrointestinal motilite, NG tipli
hastalarda emilim azalmasi

o Tlag etkilesimleri (H2 res blok, metoklopramid,
PPT)

e Posakonazol 'bundle’

1.Posakonazolun her dozu ile 500 mg askorbik asit

2.Posakonazolin her dozu ile 120-180 ml soda veya asidik meyve suyu
3.Profilaksi gunluk dozu 3’e, tedavi gunluk dozu 4’e bolunecek

4.Yagli yiyeceklerle alinacak

5.PPI ve simetidin kisitlanacak

\ 6.Rifampisin ve fenitoin kisitlanacak




Posakonazol

e Tablet
2013 yilinda onayland:
e pH bagimli polimer matrix igerir
e Cignenmemeli, kirilmamali
e Yutulmali

e Disiik mide ph'inda stabil kalip, ince barsak nétral
ph'da agilacaktir

» Tabletler yiyecekler ile birlikte veya tek basina
alinabilir

* >7%98 proteine baglanir
* Eliminasyonu yavas
e 4 kat daha fazla Cmax kons. daha hizli ulasir

Dekkers BGJ et al. Curr Fungal Infect Rep 2016;10:51-61
McKeage K. Drugs 2015; 75:397—409




Posakonazol

e Intravenoz form:
2014 yilinda onayland:
 Posakonazol 300mg/16.7 mL (18 mg/mL)
e Sulfobutileter p-siklodekstrin (SBECD) icermekte
e Oda 1sisinda saklanabilir

e Hazirlanan 16.7 mL soliisyon 150 mL SF veya %5
dextroz icerisine aktarilir

Solusyon hazirlandiktan sonra 2-8 C'de 24 saate kadar
saklanabilir

* Yavas inflizyonla verilmeli 90 dk.
e Santral venoz kateterle verilmeli
 Her inflizyondan sonra 25 mL. sivi verilmeli

o Periferal vermelerle inflizyon reaksiyonlari olmakta
(%60 tromboflebit)




Posakonazol

o Ozel hasta gruplari
 Gebelik kategorisi C
 Renal yetmezlik

Doz ayarlamasi gerekmiyor (oral soliisyon tablet)
eGFR < 50 mL/dk intravenoz form 6nerilmiyor

 Karaciger yetmezliginde doz ayarlamasi
onerilmemekte ancak diizey artisina dikkat

o 120 kg breakthrough IFTI riski agisindan yakin
takip

¢ <60 kg yan etkiler agisindan yakin takip

McKeage K. Drugs 2015; 75:397—409




Posakonazol

CYP2C19
Substrate Inhibitor

CYP2C9
Substrate [nhibitor

Ketoconazole

Miconazole

Isavuconazole




Posakonazol

o Tlac etkilegimi
e Oral soliisyonun etkilesimi oldugu PPI, H2
reseptor antagonistleri, metoklopramid ile

etkilesimi yok
Terfenadin  Astemizol Sisaprid Pimozid
Halofantrin  Kinidin Digoksin Ergot alkaloidleri
Statin Sirolimus Siklosporin  Vinka alkaloidleri
Rifampin Rifabutin Fenitoin Karbamazepin
Fenobarbital Pirimidon Efavirenz

Posakonazol
\ Dekkers BGJ et al. Curr Fungal Infect Rep 2016;10:51-6




Terapotik Doz Takibi

 Oral suspansiyondan tablete gegiste posakonazol
serum konsantrasyonu 0.75—1.9 mg/L
ylkselmekte.

* EMA serum posakonazol sinir degeri 3.75 mg/L
Olgularin 7%3 iinde bu deger asild
o Terapotik doz takibi
e MIK degeri yiiksek
o Tlac toksisitesi
e Tedaviye yanitsizlik

ESCMID 2017 Aspergilloz rehberi
Dekkers BGJ et al. Curr Fungal Infect Rep 2016;10:51—6y




Posakonazol
Oral siispansiyon Tablet Intravensz
Tedavi
Refrakter IFI ~ 4x200 mg, 1.9iin 2x300 mg (6 tb) 1. giin 2x300 mg
2x400 mg(yemekle 300 mg/giin (3 tablet) 300 mg/giin
Orofarengeal Ilk giin 200 mg/giin, - -
Kandidiyaz 100 mg/giin (13 giin)
Profilaksi 3x200 mg (yemekle) 1.giin 2x300 mg (6 tb) 1.giin 2x300 mg
300 mg/giin (3 tablet) 300 mg/glin
Vd 1774 L 394 L 261 L
Eliminasyon %77 feces %77 feces % 77 feges
%14 renal %14 renal %14 renal
Yemekle etkilesim Cmax %330 artar Cmax %51 artar -
Ilag etkilegim Barsak motilitesi, P-gp enzim ind. P-gp enzim ind.
Gastrik pH, CYP3A4 inh. CYP3A4 inh.
P-gp enzim ind.
CYP3A4 inh.
\ Dekkers BGJ et al. Curr Fungal Infect Rep 2016;10:51—6})




Posakonazol Maliyet

* 7 Giinliik Posakonazol Profilaksisi maliyeti

Formulasyon Doz Fiyat/Kutu Haftalik maliyet
Oral slispansiyon 3x200 mg (5mL) 1231$/105 mL 1231%
Oral tablet 2x300 mg, 3867%$/60 tablet 1547%
1x300 mg
Intravensz 2x300mg 637%$/300 mg flk 5096%
1x300 mg

K Guarascio AJ. Pharmacother 2015;35(2):208-1%




Posakonazol

e Yan etkiler

e Gastrointestinal
Diyare, Bulanti, Kusma, karin agrisi

e Trombositopeni, anemi
* Hipokalemi, hipomaghezemi
e Basagrisi

e Dokuntdi




Posakonazol

Profilaksi

Tablet >13yas
*OS >13yas
IV >18yas

Tedavi

AML veya MDS: Remisyon-indiiksiyon kemoterapisi
alan, invazif mantar enfeksiyonu gelisme riski yiksek
olan hastalar

HKHN - 6VHH: Hematopoetik kok hiicre alicisi olup,
GVHH yonelik olarak yiiksek doz immiinsupresif
tedavi alan ve invazif mantar enfeksiyonu gelisme
riski yiksek olan hastalar

*OS >13 yas:
Itra/Flu tedavisinde
refrakter
orofarengeal
kandidiyazisli
hastalar
*Tablet>18yas
*05>18yas
IV>18yas

Invazif Aspergillozis hastaligi: Amfoterisin B,
Itrakonazol refrakter / intolere

Fusariozis: Amfoterisin B refrakter / intolere

Kromoblastomikoz ve Micetoma hastaligi:
Itrakonazol refrakter / intolere

Koksidiodomikoz: Amfoterisin B, Itrakonazol,
flukonazol refrakter / intolere




Isavukonazol

» Ikinci jenerasyon triazol

lsavuconazonium sulfate
(prodrug, water-soluble; cral/l1V)
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Chang YL et al. Virulence 2017; 8:222-36.
Rybak JM et al. Pharmacotherapy 2015; 35.1037-51.
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Isavukonazol

e 14 alfa lanosterol demetilaz (CYP51)
inhibisyonu ile ergosterol sentezi inhibisyonu,
toksik sterollerin birikmesi

o Isavukonazonyum suda ¢oziinir
* Proteine baglanma yiiksek oranda

o Aktif formu idrara gegmemekte
e Kandidiiride sorun

* Fegesle eliminasyon

Chang YL et al. Virulence 2017; 8:222-36.
Rybak JM et al. Pharmacotherapy 2015; 35.1037-51.
Pettit N et al. Annals of Pharmacotherapy 2015; 49:825-42.




Isavukonazol

» Isavukonazonyum siilfat 186 mg/kapsil
e Isavukonazol 100 mg/kapsiil

e Isavukonazonyum siilfat 372 mg/flakon
e Isavukonazol 200mg/flakon

e Parenteral formu sulfobutileter p-siklodekstrin
(SBECD) icermemektedir

* Parenteral formu 5 mL. enjeksiyonluk su ile ¢éziilir, 250
mL. Infuzyon sivisina (SF veya %5 dextroz) eklenir

e En az 1 saatlik infiizyonla verilir

e Hazirlanan sivi 24 saat siiresince 2-8 °C de saklanabilir

-




Table 1. In Vitro Susceptibilities of Isavuconazole Against Candida Species, Cryptococcus Species, and Less Common Yeasts

Organism No. MICsq, pg/mL MICqp, pg/mL MIC Range, pg/mL Reference
Candida spp
C. albicans 1249 0.015 0.03 <0.008-1 3, 4]
C. glabrata H57 0.5 2 0.015-8 13, 4]
C. parapsilosis 498 0.06 0.12 <0.008-1 3, 4]
C. tropicalis 252 0.06 0.12 <0.008-4 [3, 4]
C. krusel 77 0.5 1 0.06-2 3, 4]
C. lusitaniae 52 0.03 0.06 <0.008-0.12 [3, 4]
C. dubliniensis 35 0.015 0.03 <0.008-0.06 3, 4]
C. kefyr 29 0.015 0.03 <0.008-0.03 [3, 4]
C. guilliermondir 22 0.5 1 0.12-4 13, 4]
Cryptococcus spp
C. neoformans 1308 0.03 0.06 <0.008-05 5]
C. gattii 406 0.03 0.12 <0.008-0.5 [5]
Uncommon yeasts
[richosporon asahii 40 0.12 0.12 0.03-0.25 6]
[richosporon mucoides 10 0.06 0.25 0.03-0.25 6]
Trichosporon inkin 4 L . 0.03-(L12 (1
Geotrichum capitatum 7 . o 0.03-( C.glabrata !
Saccharomyces cerevisiae 20 0.06 0.25 0.03-| C.qguilliermondii !
Rhodotorula spp 14 0.03 0.03 0.03- C.krusei !
Pichia spp 11 0.03 0.03 0.03-0.25 (6]

Abbreviation: MIC, minimum inhibitory concentration. Miceli MH. C“n InfeCt DiS 2015’ 61:1558-65.



Tahle 2. In Vitro Susceptibilities of Isavuconazole Against Hyaline Molds and Mucorales

Organism No. MICsg, pg/mL MICgg, pg/mL MIC Range, pg/mL Reference
Aspergillus spp
A. fumigatus 855 0.5 1 0.06->8 [12]
A. flavus 444 0.5 1 0.12-4 [12]
A. nidulans 106 0.125 1 0.06-1 12]
A. niger 207 1 2 0.06->8 [12]
A. versicolor 75 0.25 0.5 0.03->8 12]
A. terreus 384 0.25 0.5 0.06-2 [12]
Fusarium spp A0 16 >16 1->16 111, 13]
Paecilomyces lilacinus 22 1 i 02-2 [13]
Scedosporium apiospermum 44 2 4 05-8 11, 13]
Scedospornium prolificans 6 >16 [11]
Mucorales
Absidia spp 80 1 8 0.03-16 [14]
Cunninghamella spp 18 i 16 0.12-16 [14]
Mucor spp 79 4 16 <0.015->128 [14, 15]
Rhizomucor spp 29 i 16 0.015-64 [14]
Rhizopus spp 199 1 4 0.12-32 [14,15]

Abbvrsisiatioe: BT mrimien imn inkibiteng cone o nteatiom

Miceli MH. Clin Infect Dis 2015; 61:1558-65.



Table 1 In vitro activity of isavuconazole against clinically important species of Aspergillus and Mucorales (adapted from Ref. [15])

Organism No. of isolates MIC range® (ug/mL) MICy range” (ug/mL) MFC range” (ug/mL)
Aspergillus species

A. flavus 97 0.25-16 1-16 0.54

A fumigatus 939 0.06-4 035-2 0.1254

A nidulans 10 0.06-2 I NA

A niger 84 0.125 to =16 24 0.25 o =8
A terreus 222 0.125to =16 0.54 0.25-2
Mucorales

Cunninghamella spp. 25 0.12 1o =8 =8 210 =16
Lichtheimia spp. 11 0.03 10 >8 I to>8 410 >16
Mucor circinelloides 16 2-8 8 NA
Mucor spp. 107 <0015 to =8 210 =8 210 >16
Rhizomucor spp. 38 <0015 to >§ >8 210 >8
Rhizopus spp. 189 0.12 10 >8 It =8 10 =16
Syncephalastrum spp. 2 0.1254 NA 1-16

NA not available, MFC minimum fungicidal concentration, MIC minimum inhibitory concentration, MICyy MIC at which 90 % of isolates are

inhibited

Shirley M. Drugs. 2016; 76:1647-57.



Isavukonazol-SECURE

e Randomize, ¢ift-kor, uluslararasi, non-inferiorite

calismasi, 2006-2013 yillari arasinda

>18 yas, 516 Invaziv Aspergilloz olgusu
231 olgu IA
%16 proven, %84 probable
784 hematolojik maligniteli

258 olgu 258 olqu
Isavukonazol (ISA) Vorikonazol (VOR)
ilk 2 giin 3x200 mg i.v ilk glin 2x6mg/kg i.v
1x200 mg i.v/oral 2x4mg/kg i.v veya 2x200 mg oral

Primer sonlanim 42 .giinde
ISA mortalite %19 (48/258)
VOR mortalite %20 (52/258)
Tedavi sonunda basari ISA %35, VOR %38.9

Maertens JA et al. Lancet 2016; 387:760-9/




Isavukonazol-VITAL

* Acik uglu, olgu-kontrol galismasi
e 37 olgu, proven, probable mukormikoz,
timu hematolojik maligniteli .
21 olgu 6nceden antifungal almamis Ilk 2 giin3x200 mgq i.v
11 olgu refrakter 200 mg/giin
5 olgu 6nceki antifungal tedaviyi tolere edememis

e Median siire 84 giin (2-882 giin)

ISA

» Kontrol grubu: FungiScoge 33 AmB bazli tedavi alan
mukormikoz olgusu (22/33 L-AmB, 12 AmB sonrasi
Posakonazol)

* Primer sonlanim 42. giin mortalite ve tedavi basarisi

Marty FM et al. Lancet Infect Dis 2016; 16(7):828-3y




Tsavukonazol-VITAL

1O — Isavuconazrole (N=21)
90 _‘|:LEI —— Amphotericin B (n=33)
=
= 7o g = | I
= &0 — — L
£ 50 :
, =
= i —
=
= 20—
L 20 —
10~ HR0-831 (95% Cl 0-367-1-882); p=0-653
o T T T T T T T T T T T 1
o 7 14 21 28 35 43 49 6 B3 Fo i B84
T | td
Mumber at risk reatment ey
lsavuconazole 21 17 17 16 16 14 14 14 14 13 12 12 12
Amphotericin B 32 26 26 25 ] 20 20 20 18 165 165 14 14

» 42 glin mortaliteleri
e ISA ile tedavi edilen 7/21 (%33)
e AmB kolunda ise 13/33 (%39)

Marty FM et al. Lancet Infect Dis 2016; 16(7):828-3y




Isavukonazol-ACTIVE

» Faz III, randomize, cift-kér, uluslararasi, Invaziv
kandidiyaz

» ISA
o Ilk 2 giin 3x200 mg i.v, ardindan 1x200 mg i.v 10 giin
sonra oral tedavi max 56 gin

o« KAS-VOR

e KAS ilk gun 1x70 mg i.v, ardindan 1x50 mg i.v 10 gin
sonra oral tedavi max 56 gin

 Primer sonlanim klinik/mikrobiyolojik yanit

e Sekonder sonlanim tedavi bitiminden 2 hafta sonra
yanit

ISA: Isavukonazol
KAS: Kaspofungin




Isavukonazol-ACTIVE

e Primer sonlanim
e ISA %60.3
L d KAS 0/071.1

* Non-inferiorite kriterlerini karsilamadi.

e Sekonder sonlanim
e« ISA %54.8
L d KAS 0/057.2




Isavukonazol

Ozel Hasta Gruplar::
» BOS'a gegisi disuk

* Anne sitine gegisi iyi (plazmanin 17 katt),
emizenlerde kullaniimamali

» Gebelik kategorisi C
 Renal yetmezlik doz ayarlamasi gerekmiyor

 Karaciger yetmezligi doz ayarlamasi gerekmiyor




llac Etkilesimi

CYP3A4
Substrate Inhibitor

CYP2C9
Substrate [nhibitor

CYP2C19
Substrate Inhibitor

Fluconazole

Ketoconazole

Miconazole

Isavuconazole




Isavukonazol

» Esomeprazol, Warfarin ile etkilesmez

Siklosporin Rifampin
Takrolimus Uzun etkili barbitiratlar
MMF Karbamazepin
Digoksin .
Dabigatran Isavukonazol
Atorvastatin
Lopinavir/ritonavir Murrell D. Et al. Pharmacy Practice 2017; 25:18-30
Bupropion Miceli MH. Clin Infect Dis 2015; 61:1558-69




Isavukonazol

» Terapotik Doz Takibi
* Rutin gerekliligi?
« ESMID 2017 Aspergilloz rehberi
e Tedaviye yanitsizlik
o Tlac toksisitesi
e Tlac etkilesimi
o Yiiksek MIK diizeyi
e SSS infeksiyonu gibi ulagim zor bélgelerde

» Istenen diizey 5.giin élgiilen 2-3 mg/L




Yan Etkiler:

» Gastrointestinal (%26)
Bulanti
Kusma
Diyare
* Basagrisi
» Dokintu
* Transaminaz yiksekligi
e QT kisalmasi
* Periferal 6dem
 Hipokalemi
» Infiizyon reaksiyonlar

Miceli MH. Clin Infect Dis 2015: 61:1558-65.




e

Reh berlerde
Isavukonazol/Posakonazol

IDSA (2016)
Invaziv pulmoner Aspergilloz tedavisi

Primer tedavi Vorikonazol

Alternatif Primer tedavi:

| Isavukonazol (8 saat ara ile 200 mg 6 doz, ardindan 200 mg/gijn)l

Kurtarma tedavisi:

Posakonazol oral suspansiyon (3x200 mg)

Posakonazol tablet (ilk gun 2x300 mg, ardindan 300 mg/gun)
Posakonazol i.v (ilk giin 2x300 mg, ardindan 300 mg/gtin)
Kaspofungin

Mikafungin

ltrakonazol

ABLC
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Original article

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

Population Intention  Intervention SR QoE Comment Ref.

Amphotericin BMIC =1 mg/lL. ~ Tocure IA  Replace AmBwithazole, ifazole B I [17,170 515-520]
tested susceptible

IA due to A terreus To cure 1A o A Avoid AmB [162,521,522]
lsavuconazole A Il
Posaconazole B I
Itraconazole B I
IA due to A calidoustus Tocure 1A Lipid formulation of AmB A Il Avoid azoles [103,523]
IAdue toA. tubingensis (A niger  Tocure [N Other than azole monotherapy C Il Higher azole MIC common, but no data on [496,524,525]
complex) clinical impact
IA due to A lentulus Tocure 1A Other than azole monotherapy
(A fumigatus complex)
IA due to A alliaceus (A. flavus  Tocure IA  Other than AmB monotherapy  C M  Avoid AmB [526]
complex)
IA due to A niger complex Tocure [A  Other than itraconazole and B I Isavuconazole, posaconazole, and voriconazole 496,507
isavuconazole MIC in general one dilution higher compared

with A. fumigatus; itraconazole MIC in general
two steps higher; limited clinical data

IA due to A nidulans Tocure [A  Voriconazole C I AmB MIC elevated, poor clinical responsesin ~ [527,528|
chronic granulomatous disease

Abbreviations: AmB, amphotericin B; 1A, invasive aspergillosis; MIC, minimum inhibitory concentration; QoE, Quality of evidence; SoR, Strength of recommendation,



ECIL-6 (2017)

| if ill07 tedavisinde ii] Kler

Vorikonazol Al

|savukonazol Al (En az Vorikonazol kadar etkili, daha iyi tolere)
T-AmB Bl 3 mg/kg/gun

ABLC Bll 5 mg/kg/gun

ABCD Cl AmB-d’dan daha etkili degil, daha az nefrotoksik
Kaspofungin Cll

(konazol et AmB-d: Amfoterisin B deoksikolat
X?\?dklj)lgzjzr%i; i L-AmB: Lipozoma! Amfp’(erisin B

L . ABLC: Amfoterisin B Lipid Komplex

Diger kombmas__yonl_ar Clil ABCD: Amfoterisin B kolloidal dispersiyon
Karsi kullanim oOnerisi

AmB-d Al

Invazif aspergilloz kurtarma tedavisi

-\/orikonazaol Bl (i'ksecenek.ala;auaemmemsse.)_" '
Posakonazol* Bll Vorikonazol basarisizliginda veri yok

Kaspofungin Bll Vorikonazol basarisizliginda veri yok

L-AmB Bl Vorikonazol basarisizliginda veri yok

ABLC Bl Vorikonazol basarisizliginda veri yok

ltrakonazol Clll *:Oral siispansiyon kullantyorsa serum
Kombinasyon Bl diizeyi takibi gerekebilir

Z —/




Mukormikoz tedavisinde ilk basamak tedavi onerileri ECIL-6 (2017)

Antifungal, Cerrahi,
Altta yatan hastaligin
kontroli

Antifungal tedavi
AmB-d

L-AmB

ABLC
ABCD
Posakonazol

Kombinasyon fedavisi
Altta yatan hastaligin

kontroli
Cerrahi
ROS

AIT

CII
BIT

BII

CIT
CIII

CIIL
AIL

AII

Yumusak doku infeksiyonuAIT
Lokalize pulmoner lezyon BIIT

Dissemine infeksiyon
Hiperbarik oksijen
Karsi kullanim 6nerisi
Deferasirox

CIII
CIII

AII

Multidisipliner yaklasim

AmB-d: Amfoterisin B deoksikolat
L-AmB: Lipozomal Amfoterisin B

ABLC: Amfoterisin B Lipid Komplex
ABCD: Amfoterisin B kolloidal dispersiyon

5mg/kg/gln. L-AmB SSS infeksiyonu
ve/veya bobrek yetmezliginde tercih edilmeli

Ilk segenek olarak kullaniimasiyla ilgili veri yok
AmB formulasyonlar: mutlak kontrendike
oldugunda alternatif

Diyabet kontroli, notropenik ise GF, steroidlerin
kesilmesi, immunsupresif tedavinin azaltilmasi

Multidisipliner yaklasimla olgu bazinda cerrahi




Rehber'lerde
Isavukonazol/Posakonazol




CH,

* Memeli CYP 450
enzimlerine oranla
CYP5!'e daha spesifik
olarak baglanan
tetrazol antifungaller

» Daha az ilag etkilesimi

Wiederhold NP. Int J Antimicrob Agents 2018; 51(3):333&




VT-1161




VT-1161 (Otesekonazol)

o Oral preparat

* Deney hayvanlarinda
e Oral emilimi >%73,

e Yari 6mru uzun >48 saate,

 Vajinal dokuya gegisi hizli

Lara MFG et al. Drugs 2017, 77:1505'18)




VT-1161

» Candida spp.
e MIK araliklari < 0.03-0.25 mg/L
o Calbicans, C.glabrata, C parapsilosis suslarina
kars: etkili

e Flukonazole ve ekinokandinlere direncli suslara karsida
etkili

ERG11 mutasyonlars
CDRI1, CDRZ, MDRI1, FKSI mutasyonlar:

o Trichopyton spp.
e MIK araliklari <0.03-0.06 mg/L)




VT-1161

» Notropenik fare modellerinde Rhizopus tiirlerinin
infeksiyonlarinda L-AmB kadar etkili

o C.immitis / posadasiiile olugturulan infeksiyon
modellerinde de etkili

» Aspergillus tirlerine karsi ise tek bagina etkinligi yok
o Takrolimus ile birlikte etkili (MIK araligi 2-8 mg/L)

Lara MFG et al. Drugs 2017, 77:1505-18/




P0O228
Paper Poster Session |
News on antifungal prophylaxis and therapy

Efficacy and safety of oral VT-1161, a novel inhibitor of fungal CYP51, in a randomized phase 2 study in patients with acute
wvulvowvaginal candidiasis

S. Brand?, T. Degenhardf‘, P. Nyirjesyz. M. Augenbraun3, R. Scho‘rzinger‘*

e Faz 2 randomize, ¢ift-kor calisma, Akut
Vulvovajinal Kandidiyaz olgular:

e VT-1161 300 mg/giin, 3 giin
e VT-1161 600 mg/giin, 3 gin
e VT-1161 2x600 mg/giin, 3 giin
e Flukonazol 150 mg tek doz

* 4 hafta takip

e Klinik kir oranlari benzer
* Mikolojik kiir VT-1161>FLU (%93-%73)
o VT-1161 giivenli, iyi tolere edilebilen molekdil




VT-1161

* Faz 2, randomize, gift-koér, plasebo kontrolli
calisma

» Rekurren Vulvovajinal Kandidiyaz olgularinda
_viiksek doz verilmesi

VT1161

*150 mg/gun ilk 7 gun, ardindan 11 hafta boyunca haftada bir 150 mg
*300 mg/gun ilk 7 gun, ardindan 11 hafta boyunca haftada bir 300 mg
*150 mg/gun ilk 7 gun, ardindan 23 hafta boyunca haftada bir 150 mg
*300 mg/gun ilk 7 gun, ardindan 23 hafta boyunca haftada bir 300 mg
*Plasebo eslestirmesi

» Rekkurens oranlari daha iyi, ilacin kesilmesi yok
® °/oO-7
® 0/052

Brand SR et al. A J Obstet Gynecol 2018 /




Efficacy and Safety of VT-1161 in a Randomized, Double-Blind, Placebo-Controlled Study of Four Oral VT-1161 Regimens in the
Treatment of Patients with Moderate-to-Severe Distal-Lateral Subungual Onychomycosis (DLSO)
B. Elewski', S. Kempers?, N. Bhatia®, A. Blauvelt!, S. Curelop?®, S. Brand?, T. Degenhardt®, R. Schotzinger® and A, Tavakkol®

f Blrmingham, Bkming Associated Skin Care Specialists, PA, Fridiey, MN; "Therapeutics Clinical Research, San Diego, CA; “Oregon Medical Research Center, Portland, OR and

VT-116
e Faz 2, randomize

* Onikomikoz olgularinda

e VT-1161 300 mg/giin 14 giin, ardindan haftada bir 300 mg
12 hafta

e VT-1161 300 mg/giin 14 giin, ardindan haftada bir 300 mg
24 hafta

e VT-1161 600 mg/qgiin 14 giin, ardindan haftada bir 600 mg
12 hafta

e VT-1161 600 mg/giin 14 giin, ardindan haftada bir 600 mg
24 hafta

e Plasebo

* 48. haftada tam yanit %61-71, plaseboda <7%10
o Tlag glvenilir
» Tedavi 60 haftaya uzarsa kir orani artiyor




VT-1129




VT-1129 (Quilsekonazol)

e Oral,
* Yapisal olarak VT-1161'e benzemekte

* Candida spp. turleri, C. neoformans, C. gattilye
etkili
» 180 C.neoformans, 321 C. gattiizolati

%50 %100
VT-1129 FLU VT-1129
C.neoformans <0.015-2 yg/mL  0.25->64 pg/mL  <0.015-4 ug/mL
C.gattii <0.015-1 pg/mL <0.06-8 pg/mL

\ L ockhart SR AAC 2016: 60:2528.31.



VT-1129

» Kriptokok menenjiti olusturulan iki farkl
calisma

* Flukonazol ile VT-1129 karsilastirildiginda

30 glinlik sagkalimlar benzer bulunmustur.




VT-1598




VT-1598

» Ug liriin icerisinde en genis spektrumlu

antifungal
MIK araliklari (mg/L)

Candida tirleri spp. <0.002->8

Candida auris 0.03-8
C.neoformans ve C.gattii 0.004-0.25
Aspergillus spp. 0.25->16
Rhizopus arrhizus 0.5->16
Blastomyces dermatitis <0.03-0.5
Coccidioides spp. 0.06-0.5
H.capsulatum 0.03-0.5

Wiederhold NP. Int J Antimicrobiol Agents,ZOly




Table 1. GM MICs (mg/L) of VT-1598 (all species), fluconazole (Candida and Cryptococcus spp.), caspofungin (Candida spp.), amphotericin B
(Cryptococcus spp. and R. arrhizus), posaconazole (Aspergillus spp., R. arrhizus, B. dermatitidis, Coccidioides spp. and H. capsulatum) and voriconazole
(Aspergillus spp.)

VT-1598 WVT-1598 HRuconazole |Caspofungin Amphotericin B Posaconozole  Voriconazole
Spedes 50% 100% 50% 50% 100% 100% 100%
C. albicans (all isolates n=72) 0012 =1 1.40° 0.091° - - -
C. albicans (azole susceptible n = 48) 0.004 =1 0.277° 0.083¢ - - -
C.albicans (azole resistant n=21) 0124 =1 49.1% 0.112 - - -
C.glabrata (all isolates n = 32) 0.248 6.04 6.73" 0.261 - - -
C.glabrata (azole SOD n=24) 0.147 4.36 3.00° 0.236 - - -
C. glabrata (azole resistant n = 8) 1.19 =8 76.1° 0.35 - - -
C. parapsilosis (n=10) <0.015 0.049 0.406" 0.758° - - -
C.tropicalis (n=9) 0.019 =8 2.00° 0.146 - - -
C. neoformans (n = 36) 0.016 0.159 1.89¢ - 0.463 - -
C gattii (n=16) 0039 0118 2717 - 0738 - -
A. fumigatus (all isolates n = 50) - 1.67 - - - 0.551° 0.727
A. furmigatus (WT n = 35) - 0.686 - - - 0.357¢ 0.427°
A. fumigatus (elevated azole MICs n = 15) - 133 - - - 1.52% 2,524
A. flavus (n=11) - 0.685 - - - 0.567 0.828
A nigerin=12) - 1.78 - - - 1.00 1.26
A terreus (n=11) - 0.533 - - - 0.302° 0.567
R. arrhizus (n=11) - 3.53 - - 0.500¢ 1.13° -
B. dermatitidis (n=12) - 0.057 13.5¢ - - 0.081 -
Coccidioides spp. (n= 40) - 0.217 7.59¢ - - 0.167 -
H. capsulaturm (n=13) - 0.089 23.2° - - 0.043 -

50D, susceptible dose dependent.

The percentage inhibition endpoint is noted for each antifungal. For B. dermatitidis, Cocddioides spp. and H. capsulatum, 80% inhibition was the end-
point used.

“Pvalue <0.05 versus VT-1598.

K Wiederhold NP et al. J Antimicrob Chemother 2018; 73(2):404-9/




VT-1598

2018 Feb 5. pii: AAC.02258-17. doi: 10.1128/AAC.02258-17. [Epub ahead of
print]
The Novel Fungal Cyp51 Inhibitor VT-1598 is Efficacious in Experimental Models of Central Nervous

System Coc0|d|0|domy003|s Caused by Coccidioides posadasii and Coccidioides immitis.
2 34 34 3.4 3.4 2

5 5 5 3,4
, .

Abstract

Coccidioidal meningitis can cause significant morbidity, and lifelong antifungal therapy is often required. VT-
1598 is a fungal-specific Cyp51 inhibitor that has potent in vitro activity against Coccidioides species. We
evaluated the in vivo efficacy of VT-1598 in murine models of CNS coccidioidomycosis caused C.

posadasii and C. immitis Infection was introduced via intracranial inoculation, and therapy began 48 hours
post-inoculation. Oral treatments consisted of vehicle control, VT-1598, and positive controls of fluconazole in
the C. immitis study and VT-1161 in the C. posadasii study. Treatment continued for 7 and 14 days in the
fungal burden and survival studies, respectively. Fungal burden was assessed in brain tissue collected 24 to
48 hours post-treatment in the fungal burden studies, and on the days the mice succumbed to infection or at
the pre-specified endpoints in the survival studies. VT-1598 plasma concentrations were also measured in
the C. posadasiistudy. VT-1598 resulted in significant improvements in survival in mice infected with either
species. In addition, fungal burden was significantly reduced in the fungal burden studies. Plasma
concentrations 48 hours after dosing stopped remained above the VT-1598 MIC against the C.

posadasii isolate, although levels were undetectable in the survival study after a 4-week wash-out. Whereas
fungal burden remained suppressed after a 2-week wash-out in the C. immitis model, higher fungal burden
was observed in the survival arm of the C. posadasii model. This in vivo efficacy supports human studies to
establish the utility of VT-1598 for the treatment of coccidioidomycosis.

- /
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Glukan sentaz inhibitord

SCY-078

CD101




SCY-078




SCY-078

» Enfumafungin derivesi olup glukan sentaz inhibitori
e Oral/i.v formulasyon

o C.albicans, C.tropicalis ve C.kruzei suglarina karsi
kaspofungin kadar etkili

o C.glabrata suglarina karsi ise 8 kat daha potent

 Flukonazole direngli Candida tirleri ve Aspergillus
tirlerine karsi etkin

e Bazi ekinokandinlere direncli Candida tiirlerine de etkili

* Aspergillus tiirlerine karst MEK 0.03-1 mg/L

* Aspergillus digi kiiflere ise etkinlikleri degisken
e Mucorales ve Fusarium tirlerine etkisiz




SCY-078

 Vulvovajinal Kandidiyaz, 96 olgu

e Flukonazol / SCY-078 (oral formlar)

e Tedavi sonu ve tedavi bitiminden 4 ay sonra klinik
kir oranlari SCY-078 kolunda daha yiksek (788-
65)

e SCY-078 kolunda rekurrens daha az (%4-7%15)




SCY-078

e Uluslararasi, cok merkezli, randomize, acgik ucglu
o 27 Invaziv Kandidiyaz olgusu

 3-10 giin i.v tedaviyi takiben oral tedavi
« 500 mg / 750 mg / 1250 mg

e 750 mg oral tedavi etkili, glvenilir bulunmustur.

» Ciddi yan etki yok

e Bulanti, kusma, karin agrisi yan etki gorilme
sikhgi FLU ile benzer

* Mikolojik basarisizlik saptanmadi

Pappas PG et al. 27.ECCMID 2017

/




CcD101




CD101(Rezafungin)

 Ekinokandin
» Anidulafunginin yapisinda degisiklik
» Intravendz/topikal formlar

* 44 saat sonra insan plazmasinda %93'l stabil
kalmakta

e Yari omri >80 saat (anidulafunginin 4.5 kati)
 Direng gelisme riski daha az
* Yan etki profili daha az

Sofjan AK et al. J Glob Antimicrob Resist 2018; S2213.

/




CD101

e Candida ve Aspergillus tirlerine etkili
o Calbicans, C.glabrata, C.tropicalis, C.krusei MIK
araliklar: <0.08-2 mg/L

o Cparapsilosis MIK araligi 0.5-2 mg/L

» Vahsi tip ve FKS mutant Candida suslarinda
anidulafunginle ile benzer, kaspofunginden ise daha
etkilidir
o Cauris MIK90 0.25 mg/L

» Deneysel invaziv kandidiyaz modellerinde
anidulafungin kadar etkili

* Vulvovajinal kandidiyazisde topikal formlarin
kullanimi ile klinik ve mikolojik kiir < oral FLU

CD101 FLU
Klinik kur %57.5 %78.9
Mikolojik kur %45.0 %57.9




STRIVE trial: Phase 2 Candidemia & Invasive Candidiasis
Study Design

STRVE

™

Mycological & Mycological &
Mycological  clinical response: clinical response Mycological &
response 1°ENDPOINT {IC anly) clinical response
Dose Optional dose
Week 1 2 4 b 7 8 9
CD101 IV .
400/400/(400)mg 1 5 8 13 22 28 33 2 45 49 26 39
n=30 Day
Week 1 2 3 4 J b 7 8 9

@[NNI BRCRRIN CHINNRRN DR (RN RN || [ [
400/200/(200)mg 1 5 & 13 22 28 33 2 45 49 5 59
n=30 Day

70mg Dose 50mg Dose—»

Week 1 2 3 4 J b 7 8 9
Caspofungin oflesfelens

70/50/(50)mg 1 5 & 15 22 28 35 42 45 49 56 59
n=30 Day




.....

£ RESPECT

i .
I

Phase 3 Treatment Trial Phase 3 Prophylaxis Trial

Treatment of
Candidemia & Invasive

Prophylaxis of Aspergillus,
Candida & PCP in patients

I Candidiasis in pationts with undergoing allogenagic bone
limited treatment options marrow transplant
Phase 3 . ~-450 patients
Size 150 patients w/ adaptive design
90 day prophylaxis
e A weeldtrestment 90 day fungal froo survival
Endpoints and Day 30 all-cause mortality y Tuns
Comparators Caspofungin Fluconazole, Posaconazole,
PoTung Bactrim
[ Mid-2018 Mid-2018
for initiation
Mid-2020 Mid-2020

and data




Polyenler

MAT2203




MAT2203 il
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ol 11T |
» Kalsivum-fosfolipid kristalleri
PLATEAINS o High Calcium _~Drug Cochle
' . . Macrophege } {)< \

~R ) LowcCalcium




CAmB Suspension \

MAT2203

o Invaziv kandidiyazli farelerde
e cAmB 10 mg/kg oral 14 giin
e AmB-d 1-2 mg/kg intraperitoneal 14 giin

e cAmB 10 mg/kg ve 2 mg/kg AmB-d ile %100 sagkalim
e 1 mg/kg AmB-d ile %70 sagkalim
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Oral Administration of Amphotericin B (CAmB) in Humans:

a Phase | Study of Tolerability and Pharmacokinetics
Biederdorf FA1, Breithaupt I2, Mannino R, Blum DE

(1) CEDRA Corporation, 8609 Cross Park Drive, Austin, TX 78754

-

| KOHORT 1 KOHORT 2 KOHORT 3
Plasebo 200mg  Plasebo 400mg  Plasebo 800 mg
(n=4) (n=12) (n=4) (n=12) (n=4) (n=12)
n (%) n (%) n (%) n (%) n (%) n (%)
Herhangi 1(25.0) 3(250) 1(250) 6(500) 3(75.0) 8(66.7)
bir yan
etki
GI 0 1(8.3) 1(26.0) 5(417) 3(75.0) 7(58.3)
Karin 0 0 0 2(16.7) 1(250) 3(25.0)
Agrisi
Aerofaji O 0) 0) 0) 1(25.0) 2(16.7)
Diyare 0 0 0 2(16.7) 1(250) 3(25.0)
Bulant 0 1(8.3) 0 3(25.0) 1(25.0) 6 (50.0)
Kusma 0 0 0 0 1(25.0) 2(16.7)




Oral Administration of Amphotericin B (CAmB) in Humans:

a Phase | Study of Tolerability and Pharmacokinetics
Biederdorf FA1, Breithaupt I2, Mannino R, Blum DE

(1) CEDRA Corporation, 8609 Cross Park Drive, Austin, TX 78754

_ KOHORT 1 KOHORT 2 KOHORT 3

Plasebo 200 mg Plasebo 400 mg Plasebo 800 mg
(n=4) (n=12) (n=4) (n=12) (n=4) (n=12)
n (%) n (%) n (%) n (%) n (%) n (%)

Parametre/ Mean Mean Mean Mean Mean Mean

Vizit (SD) (SD) (SD) (SD) (SD) (SD)

BUN

(mg(dL)

Tarama 13.3 10.7 11.3 12.3 12.3 13.3
(1.89) (4.31) (4.79) (3.77) (3.10) (5.82)

14.Glin 13.8 10.1 14.0 12.8 14.5 13.6
(3.86) (4.81) (5.60) (4.76) (3.70) (4.64)

Kreatinin

(mg/dL)

Tarama 0.83 0.78 0.70 0.86 0.83 1.09
(0.050) (0.221) (0.082) (0.162) (0.150) (0.804)

14.Giin 0.90 0.80 0.80 0.87 0.85 0.86
(0.141) (0.191) (0.000) (0.161) (0.129) (0.124)




MAT2203

* Refrakter mukokutanoz kandidiyaz olgularinda
faz 2 calismasi( etkinlik, tolerabilite
farmakokinetik bulgulari) devam etmektedir




Kitin sentaz inhibitord

Nikkomisin Z




Nikkomisin Z

o Eski bir ilac (1970) i.v/oral

* Kitin sentazin kompetetif inhibitorudir, hicre
duvari stabiliasyonu bozulur

» Koksidioidomikoz, histoplazmoz, blastomikoz

* Faz 2 pulmoner koksidioidomikoz hastalarinda
2x250-500 mg oral etkili

 Kandida ve kif tirlerine etkinlikleri iyi
olmadigindan ekinokandinlerle kombinasyonu
konusunda ¢alismalar siirmekte




Glikozilfosfatidilinozitol Biyosentezi

Plasma membrane

-1-._,
AP0

> > mannoproteins

GPIl- anchored
protein

B (1’3) gluCan / Dy




AML IFT profilaksi,
Invaziv kandidiyazis

APXOOI Invazif aspergilloz tedavisi galigmalari baglad

* GPI ankor proteinleri mikroorgnizmanin konak
epitelyal dokularina adezyonu igin onemlidir,

e i.v/oral form

o Candida, Aspergillus, Fusarium, Scedosperium
turlerine etkili

o C kruseive Mukor tirlerine etkisizdir

* Deneysel modellerde invaziv kandidiyaz,
orofarengeal kandidiyaz, pulmoner aspergilloz,
dissemine fusaryozda etkilidir

e infravensz formu ile faz 1 ¢alismalari-givenlik,
tolerabilite, farmakokinetik -olumlu
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F901318

e Intravenoz/oral formlar

e Pirimidin biyosentezinde onemli olan
dihidroorotat dehidrogenaz enzimini inhibe
eder
* DNA sentezini engeller

e Memeli hiicrelerinde bu enzimin bir formu
olmasina ragmen F901318 fungal spesifiktir
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o Kif ve endemik mantarlara etkili
o Aspergillus spp., Scedosperium spp., Penicillium spp.,
Blastomyces dermatitis, Histoplasma capsulatum,
C.immitis/posadasii
» Mayalara ve Mukor tirlerine etkisizdir

 Saglikl goniillilerde i.v/oral formlarinin faz 1
calisma -glivenlik,tolerabilite, farmakokinetik-
sonu¢lart olumlu

e AML olgularinda profilakside Kaspofungin ile
birlikte kullanimi ile ilgili galisma durduruldu

e EMA tarafindan

o Invaziv aspergilloz ve Scedosperium tiirlerinin neden
oldugu infeksiyonlarin tedavisinde ¢alismalarin devami
IGin ohay




-

HSP90

» Efungumab HSP90O' e karsi liretilmis bir r-mAb

 Candida tiirlerine karsi etkili olup flukonazol,
kaspofungin ve amfoterisin B ile kombinasyonlari
sinerjik etkili bulunmustur

* Faz 3 randomize klinik ¢alismada invaziv kandidiyaz
olgularinda

e Efungumab 2x1 mg/kg + L-Amb ile sadece AmB
karsilastirilmistir

e Mortalite oranlari kombinasyon grubunda %4, AmB
grubunda %18 olmustur

e Sitokin salinim sorunu
* EMA uyarisi

» Kriptokok infeksiyonlu olgulardaki FLU ile kombine
verildigi ¢alisma sonlandirildi




Baska ?

e Tamoksifen
» 1990'li yillarda S.cerevisae ve C.albicansa etkili
e Tamoksifen ve klomifen C.neoformans a karsi
fungilitik
e Sertralin

» Antidepresan olarak kullanildiginda vulvovajinal
kandidiyaz insidansinin azalmasi dikkati ¢ekmistir.

 Kriptokok menenjiti olan HIV pozitif olgularda
sertralinin yardimci tedavi olarak kullanildigr faz
3 ¢alismasi devam etmektedir




AsI

o C.albicans

o Giivenli, imminojenik

e Faz 1 calismalar: olumlu, devam etmekte




Sonug

* Posakonazoliin yeni formlar: ve isavukonazol
disinda yakin zamanda bir antifungal yok

» Azol, ekinokandin, polyenler ve diger siniflardan
antifungal tedavilerde yer almak igin ¢alisilan

SLYALN S num Bitti

k2

Inanmiyoruuum




