


EXTIHOUEVY TN O ETATOOCT] GUGTINUUTIKOV
LUK TLOKOV AOLUOCEMV

Eidoc poknriaong | Mepurtdoaig/£tog Extipopevn Ovnrotnro

(% TV npooPepinuévav)

Cryptococcosis >1.000.000 20-70%
Candidiasis >400.000 10-75%
Invaive Aspergillosis >200.000 30-95%
CPA >1.200.000

ABPA 4.800.000

SAFS 10.000.000

Pneumocystis >400.000 20-80%
pneumonia

Mucormycosis >11.000 30-90%



Apaon otV KVTTOPIKN pepupfpavn
[ToAvévia : Amphotericin B

Lipid Formulation AmB

Nystatin

VVOEST KUTTUPLIKOV

TOLYOUOTOS
Extvoxavoiveg
Caspofungin
Micafungin
Anidulafungin

Mikpocmwinvapra

Griseofulvin

£61] EPYOCTEPOANC

Alo\eg :Fluconazole

Y 0v0eon VOUKAETK®OV 0@V Ketoconazole
Itraconazole

(DNA) Clotrimazole

AvaAroya Toppoivng \Voriconazole

Posaconazole
AvaoctoAeic squalene epoxidase
:Terbinafine

5-Fluorocytosine (5-FC)




ACOAgG
20VOETIKA TPOTOVTO LE LVKOGTAUTIKN
dpaotikotNnTo. Ot ToAOTEPEC EIVOL O LUIOALOAES
(clotrimazole, ketoconazole, miconazole) kot ot
VEDTEPEC 01 TPLOLOAES
(fluconazole, itraconazole, voriconazole,
posaconazole, isavuconazole),

H ) ) NOC 0781341694
) Z : Voriconazole
: | : . for

N : : Injection

. . :
‘ ; X  X=C,imdazole St s bl

‘ . X =N, triazole Beonly

1 Vial
N ) . 4 SANDOZ




ACOLEC Y100 CUCTNUOTIKES LUK TIAGELS

= Ketoconazole (Nizoral) F lwdagone
= |traconazole (Sporanox)

. Towld
= Fluconazole (Diflucan) puaoies

= \oriconazole (VVfend) }an VEVIAC TPLATOAES
= Posaconazole (Noxafil)
= |savuconazole (Cresemba)
{LN—CHz—C?iC?—NMN§ qﬂm cl
: — Szo y o
/ L cw@ NSN'EL:-CH;

Fluconazole Ketoconazole



2"S yeEV1OC TPLULOAEC
* E&aipetn dpactikotnta (10-500X) cvykpitikd pe tig 1nS
YEVIAC
* EvpV @pdopa Evovtt COHOUVKTITOV, VPOUVKNTOV,
Aspergillus
* Apiot ovykévripwon oto KNX ( voriconazole)
* Mewopévn tolikotnra?

OO
\=N F ° HO:(\

Voriconazole ! Posaconazole

F
Koltin Y.; Hitchcock C.A. Curr. Opin. Chem. Biol. 1997, 1(2), 176.
Groll A. H.; Walsh, T. J. Swiss Med. WKkly. 2002, 132, 303.




Azoles
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M " ketoconazole

fluconazole
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| - - i itraconazole
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posaconazole



Opoonua oTnV LOTopLa TWV TTOAUEVIWV

1940s 1950s 1960s 1970s 1980s 1990s 2000s

1949 1960

AvakaAuyn Eykpion

TOU NpwToy Amphotericin B

NMOAUEVIOU:

Nystatin
1956 1990-92
Ava@opa dpacTIKOTNTAC AiaBeoIuoTNTA
Ampho B (Streptomyces NINocwHIaKWV
nodosus) Hop@wv Ampho B

Sheehan, D. J. et al. Clin. Microbiol. Rev. 1999, 12(1), 40 g



lotoplkol otaBuol otnv Lotopila Twv

1940s

1944
MNpwTn
avagopa
o€ aloAn

1950s

1958

MpwTn aloAn
OTO EUNOPIO:
Ketoconazole

a(oAwvV

1990s

1990-92

Fluconazole &

[traconazole

1993-95
Avagpopa o€
215 yevIac
TPIalOAEC

Sheehan, D. J. et al. Clin. Microbiol. Rev. 1999, 12(1), 40

2000s

2002

‘Eykpion
Voriconazole
(Pfizer)

2005
Posacon susp
2013 tabl
2014 iv
2015
Isavuconazole

po/iv



Tpualoreg

Fluconazole & Itraconazole
H @AlovkovalOAn £xel ypnoipomoin0et emi Lokpov
EVOVTL COLLOUVKN TV
Aprotn Prooobeciuotta e T amoppoenon

arno I'EX
Y ynAn Katavour) 6Toug 16To0G

Eyyevic avroyn e Candida krusel

H Itraconazole givon dpactikn Evavit acmepyilAmong

MetafoAileTon 6TO NITOP

AmekkpiveTonl amd T KOTPOVA KOl TO OVPOL

10



ACOLEC — Mnyavicooc opaonc

® XTOVLG LOKNTEC, TO EviLUO
lanosterol 14-a demethylase quUaICHEs

0V KuToypouatoc P450 eival

Allylamines - Squalene Epoxidase
VTEVOLVVO Y10l TNV UETOTPOTY] TNG

AOVOGTEPOANG GE EPYOCTEPOAN Lanoster;??

m O1 alOAeg GLVOEOUEVEC LUE TNV | |
Aavootepoin 14a-demethylase Azoles— Lanosterol 14u-demethylase
VOO TEALOVV TNV TOPAYWOYT) TNG
EPYOGTEPOANC Ergosie@

s Yndpyel kamolov Pabuov r
OLLGTOVPOVUEVT] Opdion e Ta Evivua, i1
tov P450 TV InAacTikoV Cell Membrane

n AAMNAemdpAcelC
» Enintoon oty veoyéveon 6TeEPOEdDV



ALo0Aec - In Vitro eaopa (I)

» Fluconazole: wepropiopuévo paoua Evovtt COLLOHDKNTOV Kot
KOO0V Bafuod KAMVIKY] 0pacTIKOTNTO EVOVTL EVONUIK®OV
wokntov (Histoplasma, Blastomyces, Coccidioides,
and Paracoccidioides spp)-aAid Ayotepo Bp(xchn la
itraconazole.

* Aptotn dpoaotikotnta Evavtt ewdnv Candida, alld Arydtepo
opaotikn évavtt C. glabrata kot xapuio dpactikdéTnTa
évavtt C. krusel. Apiotn amoteleouotikdTnTo
gvavtt Cryptococcus sp.

* |traconazole &yetl evpitepo paopa and tnv fluconazole,
TEPIAAUPOVOLEV®V EVONKOV LVKNTOV, SPorothrix
schenckii kou Aspergillus sp. Eivot emiong dpaoctikn Evovrt
patobdeopvknTev (dematiaceous molds).



https://www.uptodate.com/contents/fluconazole-drug-information?topicRef=495&source=see_link
https://www.uptodate.com/contents/itraconazole-drug-information?topicRef=495&source=see_link

ALo0Aec - In vitro eaopa (1)

* Voriconazole €xeL LOLaitepn dpaoTikOTNTA EVAVTL
Aspergillus sp kol evavtt VAU POUUKATWVY,
neplhapBavopevwy Scedosporium apiospermum Ko
Fusarium sp. Eniong 6paotikn evavtt ool poUKATWV.
Voriconazole dpaotikn evavtl fluconazole-resistant C.
glabrata ko C. krusei.

* H ewoaywyn tn¢ posaconazole kal isavuconazole mpoodidel
gupuTEPO paoua otnv opada twv aloAwv (Mucor, evw
MOPAUEVEL N SpaoTiKOTNTA EVOVTL (UMOMUKATWY KoL
UPOUUKATWV.

* eoKetoconazole SpaoTikn EvVAVTL EVONULKWY HUKATWV,
emideppoputwy Kat Candida spp



https://www.uptodate.com/contents/voriconazole-drug-information?topicRef=495&source=see_link
https://www.uptodate.com/contents/posaconazole-drug-information?topicRef=495&source=see_link
https://www.uptodate.com/contents/isavuconazole-isavuconazonium-sulfate-drug-information?topicRef=495&source=see_link
https://www.uptodate.com/contents/ketoconazole-drug-information?topicRef=495&source=see_link

Daopa avTiHUKNTLOOKWY GapUAKWY

Polyenes Triazoles Echinocandins Flucytosine
AMB FLU ITR VOR POS |ISA CAS MICA ANl @ 5FC
C.aibicans ++ | ++ ++ ++ | ++ ++ | ++ ++ ++ | ++
4+ Citropicalis ++ | ++ ++ ++ ++ ++ ++ ++ ++ | ++
Cparapsilosis ++ | ++ ++ ++ ++ ++ | ++ ++ ++  ++
D ¢ gavrata ++ 4+ +  ++ ++ ++  F+F ++ F+ O+ +
@ Coublnensis ++ | + ++ ++ ++  ++ | ++ ++ ++ | ++
Ckrusei ++ X  + ++ ++ ++ ++ ++ ++ |+
Q Cilusianiae X ++ ++ ++  ++ ++ | ++ ++ ++  ++
C.auris Contact Microbiologist for guidance
>~ Cnooformans ++ ++ ++ ++ ++ ++ X X X  ++
C.gatti ++ ++ ++ ++ ++ ++ X X X ++
£ Hitoplasma spp ++ | + ++ ++ | ++ ++ X X X X
55 Blastomycosis spp + + + +4+ ++ ++ ++ X X X X
gu_ Coccidiomycosis spp + + + + + + + + + + + + X X X X
0 Aspergilius fumigatus + 4 x 4 o+ + =+ + + + + + x
g Fusarium spp + X X +4+ | ++ ++ | X X X X
Q Mucorales ++ | X X X ++ ++ X X X X
= Scedosporium spp X X + + + + X X X X

Always review susceptibility data for fungal isolates to guide individual patient therapy.

++ = generally susceptible

+ = generally susceptible; higher dose required

AMB = AmphotericinB, FLU = Fluconazole, ITR = ltraconazole, VOR = Voriconazole, ISA = Isaconavuzole,
CAS = Caspofungin, MICA = Micafungin, ANI = Anidulafungin, 8FC = Flucytosine

Modified from

+ = variable susceptibilities and/or not
considered first-line therapy

, Bth Edition



Kovtivtioon. In vItro evoitebnocio aloAdv. XTaTikn

Opdion
Species Freq (%) AmB 5-FC FLU/ITRA VOR/POS Candins
C. albicans 36% S S S S S
C. glabrata 22% S S S-DDtoR Sto S-DD S
C. krusei 3% S | to R R S to S-DD S
C. lusitaniae 1% StoR S S S S
C. parapsilosis 20% S S S S Stol
C. tropicalis 15% S S S S S

Pappas et al. CID 2004.



MUuKNTOGTATIKTY] OPAGT) TOV OLOADV EVOVTL
C. albicans

IIptv Tnv €kOeon

Metd v €kOeon
N o | |

P O~




Candida glabrata xen Candida krusei

* Eyyeviig N emikTnTyn 00vToyn] 6€ @AOVKOVOLOAN

* AvEnon avBekTik@v C. glabrata oe gytvokavoiveg

L)

Candida krusei ' Candida glabratag *




IIowo avTIpVKNTIOGIKO 00 emAEEETE Y0
sumapikn Oepameia KavTivropiog ?

Mia gytvokavoivn
( Caspofungin, micafungin, anidulafungin )
2. Fluconazole
3. Voriconazole
5. Isavuconazole
4. L-Amphotericin B



Do puoKOKIVITIKY
(PAOVKOVOCOAN

AwaB€aiun per os ko 1V popen

[ToAO vOPOPIAN pe aprotn Prodwbeciuotnto per os (>90 %). H
amoppoOPNoN Oev ennpedleTon amd TN ANYn Tpoeng 1N to pH tov
GTOUAYOV.

Anaé 06omn KaTAVELETOL GTOVS 16TOVC Kot vypd (Lovo 10 -12%
GUVOEOEUEVT] UE TPWOTEIVEG).

T YYnAEG ouYKEVTIPOGELC GE 0VPA KO TPOGTATT).

AlEpyeton TOV QUATOEYKEPAMKO @payuo, pe enineda cto ENY
60-80 % ko 20-70 % otov 00OOAUO aVT®V TOL TAAGLOTOC.

O peydrog T1/2 (24 h) emtpémer Ty yopnynon ama nuepnoing.
MetafoAileton o€ eddyioto Pabuo, ue >80% g 0d6ons va
ATEKKPIVETOL O AVAALOTMTO PAPLOKO GTO OVPO.

Tpomomoinomn 00GE®V GE VEPPTKT] OLGAELITOVPYIO.



Do puoKOKIVITIKY
LTPUKOVUCOAN

*  Amoprro, un voatootaAvto. Evpeia yprion vwod popen
Kéyovdac (pe eayntd ko 6&vo pH), wo TpdoPaTo EVOLDPT L
( mepLEYel KukA0deETPivn ) —ddelo aTopdyt, dev ennpedleton amod
TO Yoo TPLKo pH.

* BuoodwbBeociuotnra 55% pe kdyovia kot 85% pe evoumpnuo.
20voeon e mpmteivec >99%

* Evéowun popon owbéciun oe kdmoleg yopeg, otic HITA dev
etval mAgov owbéaun. To 2018, véa popen ue avénuévn
Blodwabeciuotta, 1 SUBA itraconazole (moAvuepéc, pe
oaynto), EraPe FDA &ykpion.

Melétec amotelesuaTiKOTNTAC EIval 6€ EEEMEN

Clinicaltrials.gov. Endemic Mycoses Treatment With SUBA-itraconazole vs
Itraconazole (MSG15). http://clinicaltrials.gov/ct2/show/NCT03572049
(Accessed on February 28, 2019



Do pULOKOKIVTIKY)
Bopikovaloin

KoatavépeTalr 6toug 16To0¢ UE HEYAAO OYKO KOTOVOUNG Kol
cvykévrpwon 610 ENY. Mn ypo itk gopUokoKiv Tk

Ynokertan € nratikd HeETaPoMOUd UEGH T®V 160EVIDU®V
tovkvtoypoduotog P450, CYP2C19, 2C9, and 3A4. X¢ avtifeon
ue tnv Itraconazole, Sev EXEL EVEPYOVC uawBoMrsg

Meimon oto 50% tnc 006MC, LETA TN 00GT EPOOOV, GLGTNVETUL
o€ oL 1N petpiov Pabuod nratikn avendpkeio (Child-Pugh
Classes A and B)

['evetucoil moAvpopeiopoi oto CYP2C19 yoviowo nailovv
oNUavTIKO pOAo o€ dakvuovon tov eapudkov (interindividual
variability) .” Slow metabolizers “ péow tov CYP2C19 (15-20
% TV Aclotev) £(0VV oNUAVTIKA DYNAOTEPO, ETITEd
Qapudkov pe T Kivouvo yio NTatoToSIkOTNT |

[ToAvpopeicuoi tov CYP3A4 yovidiov emionc gaivetol va
eNMNPeALOVV TO EMITEON TOV PAUPLLAKOV.




Do pULOKOKIVTIKY)
Bopikovaloin
* Eivar avactoréac tov P450 3A4 erionc. IToAvdapiOueg
AAANA/GELC

e Awydtepo amd 2% amekkpiveTon oto, 0VPA AVOALOI®TO (
aKATAAANAO Yioo Oepameio ovpomomMTiKoV). AEV amonteiton
TPOTTOTOINGT dOCEMV TNC PEr 0S BopukovalOANG GE VEPPIKN
vOGO.

*  Mn ypOoUUIKT QOPUOKOKIVITIKT). AVENGN TNC 000N G KATA
50% umopet va oonynoet oe  150% avénon oto aipo ko
onuovtikn avénon og T1/2.

2VGYETION UE TOSIKOTNTA, AAAG OYL LE KOADTEPT

QTOTEAEGLLOTIKOTNTA.



Do pULOKOKIVTIKY)
TOCAKOVUCOAN

e AwBéoun ent pokpdv og evarmpnua (e Atapd yeoua). To
2013 &yxpion oo o FDA ¢ Bpadeiog amodéouevong
TOUTAETAC Y10 TPOPVAOEN artd OO TIKY AGTEPYIAAMGOT Ko
rowuoéelc and Candida og acbeveic vYNAOD KIvovVOL (
CLLLOTOAOYIKT) KOKONOELO LE TOPATETAUEVT) OVOETEPOTEVIN KOl
HSCT ne graft-versus-host voco.

* To 2014, FDA éykpion IV popong yia TpoevAacn yio
rowwméeig oo Aspergillus kou Candida oe acbeveic vymAov
Ktvouvov > 18 etmv. Xe advvauio yopynong amd tov
oTOLOTOC N 6€ ovcamoppoéenon . H tauriéta kot to
evouopnua eykekpluéva yio acleveic > 13 etav.



DapUoKOKLVNTLIKO XOPOKTNPLOTLKAL
VEWTEPWV aAloAWV

_ voriconazole posaconazole isavuconazole

AOZH 6mg/kgx2 d1,2— Susp 200mgx4 200mgx3d1,2—
4mg/kg (200mgx2) Tabl/iv 300mgx2 200mgx1
d1—300mgx1
Peros/iv xopriynon Po = iv ( fasting) Po =iv ( tabl) Po =iv
Fatty meel ( susp) Food no influence
T1/2 6 h 27-35h 110-115 h
Peros BlobdlaBeotp 96% tabl 54% 98%
Fpapptkn) PK no yes ( susp, tab), no iv yes
KNZ ouykévipwon high low high ( animal
models)
NedpLkn amekkpLon 2% <1% <1%
MetafoAlopog CYP2C19, CYP2(C9, UGT CYP3A4/5

CYP3A4



D opUAKOKLVNTLKA XOPOKTNPELOTLKA OLl(OAWV
Lewis Retal. Am J Ther 2012;19:51-63

BodlwaBeowpotnta 95 Caps (6-25%) 96 ND

% Solut (20-60%)

Enibpaon tpodng Kapia AbEL0 oTOMAXL AbEL0 oTOMAXL Me tpodn

(solution)

Cmax pg/ml 20 11 4.6 7.8

AUC, mg h/ml 400 29.2 20.3 8.9

MNpwteivoouvdeon 10 99.8 58 99

%

KN2 % >60 <10 60 NR

OpOaApog % 28-751 101 381 261

Ovpa % 90 1-10 <2 <2

MetoBoAlopog Hmatikog Amov  Hmatikog Hmatikog Hmatikog
BaBLov

ATtEKKPLON Nedpkn Hratikn Nedplkn Kompava



Do ppaKOKIVNTIKN OVTILVKNTIOKOV:
KOTOVOUN QOPULAK®OV

Liver/ Gut/Gall Brain/ Urine/
Spleen Kidneys  Bladder Lung CSF Bladder

AmB & + + + -
5FC + + + + +
FLU i + + +

ITR

VOR

POS

Echino

+ >50% of serum concentrations

_ 210% of serum concentrations Groll AH et al. Advances in Pharmacol. 1998;44:343.




ErmtiA€yovtac avTtLLUKNTLAKO...

Enkpatouvta
oTEAEXN
Mpoodart Candida kat
n €kBeon gvatodnoiog YTdpxouoEG
o€ alOAeC oTO TUNUO OUVVOONPOTNTEG

lotoplko Severity

Evbelén
duoavetl of lliness NMPooPBoAng
ag evbokapdbiou,

odpBaApou, KN2



pharmacological
effect

active
metabolite

Stomach
pH 1-4

disintegration/
dissolution

#
gastric emptying
rate Hepatic metabolism
CYP 3A4
intestinal transit ‘l
time absorption
Intestinal metabolism \ P-glycoprotein
CYP 3A4 efflux
kidneys
Small intestines

pH 5-7
faeces clearance



ACoAec - ANnAemidpdoeic P450

Fluc

Itra

Posa

Vori

Inhibitor

2C19

+++

2C9

++

++

3A4

++

+++

+++

++

Substrate

2C19

+++

2C9

3A4

+++




2UOTAOELG YLa METPNON ETUUNESWV aloAwv
Andes D et al. Antimicrob Chemother 2009;53:24-34

AnoteAeopatikotnta AcpaAsla
Zuykévrpwon ( pg/mil)

itraconazole Tnv 1" eBdopada,oe anovaoia Ma tpodpUAaén:
avtanokpwong, o NE Trough>0.5
Slatapayeg, Ma Beparmeia:
ouyxopnyoupeva Trough >1-2

voriconazole Mn avtanokpion, MNE Ma tpodpUAaén: Trough <6

Sdlatapayeg, Trough>0.5
ouyxopnyoupeva, aAAayn Ma Beparmeia:
amno iv og peros, o€ cofopn Trough >1-2
nratikn SuoAettoupyia,

VEUPOAOYLKA CUUTTTWHOTA

Posaconazole Mn avtamnokpion, MEX Ma tpodpUAaén:
(evowuwpnua) Slatapayeg, Oepamneia pe Trough>0.5

PPls, cuyxopnyoupeva Ma Bepaneia:
Trough > 0.5-1.5




ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, June 2002, p. 1773-1780 Vol. 46, No. 6
0066-4804/02/$04.00+0 DOI: 10.1128/AAC.46.6.1773-1780.2002
Copyright © 2002, American Society for Microbiology. All Rights Reserved.

Antifungal Susceptibility of Candida Biofilms: Unique Efficacy of
Amphotericin B Lipid Formulations and Echinocandins

D. M. Kuhn,? T. George,2 J. Chandra,” P. K. Mukherjee,2 and M. A. Ghannoum?*

Division of Infectious Diseases, Department of Medicine,* and Center for Medical Mycology, Department of Dermatology,*
University Hospitals of Cleveland and Case Western Reserve University, Cleveland, Ohio 44106

TABLE 1. MICs of antifungal agents against planktonic and
biofilm-associated C. albicans (M61 and GDH)
and C. parapsilosis (P/A71 and P92) strains®

MIC (pg/ml) in:

D Planktonically grown Biofilm at 48 h
Tug cells for strain: for strain:
M6l GDH P/A71 P92 Meél GDH P/AT1 P92
AMB 0.5 025 025 05 4 4 8 8
NYT 2 1 0.5 2 16 16 16 64
Chlor 8 8 8 8 32 8 16 64
TRB 32 32 4 1 128 128 * 128
—» FLC 1 025 8 1 >256 >256 >256 >256
— 71" VRC 0.5 8 0.125 0.03 =256 >256 128 256
Ravu 0.1 0.06 0.125 0.1 128 128 * 128
~—” Lip-AMB 0.5 0.06 0.06 0.5 0.25 0.25 1
Lip-NYT 0.5 0.06 0.5 0.5 8 16 32
—» ABIC 0.25 0.06 0.06 0.25 0.25 0.25 0.25 *
——» Casp 0.125 0.125 1 1 0.25 0.5 0.125 4
Mica 0.001 0.001 025 0.5 0.25 0.5 0.125 2

“ Results are representative of at least two separate experiments. Lip-AMB
and Lip-NYT are the lipid complex formulations of AMB and NYT. For details
of methods used, see text. *, unable to determine MIC.




ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, May 2004, p. 1727-1732
0066-4804/04/$08.00+0 DOI: 10.1128/AAC.48.5.1727-1732.2004
Copyright © 2004, American Society for Microbiology. All Rights Reserved.

Vol. 48, No. 5

Rabbit Model of Candida albicans Biofilm Infection: Liposomal
Amphotericin B Antifungal Lock Therapy

Matthew K. Schinabeck,? Lisa A. Long,! Mohammad A. Hossain,' Jyotsna Chandra,’
Pranab K. Mukherjee,! Sotohy Mohamed,' and Mahmoud A. Ghannoum'*
Center for Medical Mycology and Mycology Reference Laboratory, Department of Dermatology,' and
Division of Infectious Diseases, Department of Medicine,® University Hospitals of Cleveland
and Case Western Reserve University, Cleveland, Ohio 44106

Intraluminal surface following 7 days therapy with:

Panel A: Saline.

r

Panel B: AmBisome.

AmBisome

Panel C: Fluconazole

Fluconazole

AmBisome is FUNGICIDAL

Azoles are FUNGISTATIC




ECIL-5 (2013

Candidemia: Catheter removal

* Removal of central venous line

— In non-hematological patients All
— In hematology patients BATl BII
— Removatisalwaysrecommended-when-

: T An

* When catheter cannot be removed, treatment with an
echinocandin or a lipid formulation of amphotericin B is
preferred B Il



AvemOOuUNTES EVEPYELES
0.COAES

* ['aoTpeEVIEPIKEC dloTOPOYEC KupiwC ( vauTia,
EUETOL, KOIALOKO QAYOC Kol Oldppola )

* Aldppola cuyva Le To evormpnua Itraconazole,
AOY® TOL EKOOYOV KLKAOOEETPAVIC (avEAVEL
1 OAVTOTNTA ).

* Hrotikn ovcAeitovpylo Tov amaitel Ol0uKOmN
T0V Qopudkov avapépetal e < 1-8% 1oV
ac0evOV GE KAIVIKEC LEAETEC KOl
postmarketing



“Drug-specific” AE

* Fluconazole — Alomexio ko eO0pvTTa YEIAN
GE LOKPOYPOVID ANYN
* AVOGTPEYIUEC UE TN OLOKOTT] TOL POPUAKOV



Fluconazole: Acvuntopatiki avénon nroatik®v eviopwv (7%)
KOl TEPITTMOGELS NTUTIKTS VEKPMGTS £XOVV avoupepet.

Alomekio Oew patluxv
VYNADOV 00GEMV.
20YYOPNYNON LUE POLVLVTOTVI 00N YEL GE AVENGCT EMTEOMV.

E c¢ napaswusvn YOPTYNON



“Drug-specific” AE

* |traconazole : Mmopei va TpokaAEcel TNV
TPLAOO VITEPTOCT], VITOKOALNLLOL KO
TEPLPEPIKO olonuo. Ileprmtmoelc kapolokng
OVETAPKELNG EYOVV avapePDEL.

* Agv Do mpEmeL va ApMNGILOTOI0VVTOL GE

ac0eveic Le 16TOPIKO GUUPOPNTIKNG KOPOTOUKTG
AVETOPKELOC.

* To £€K00Y0 KUKAOOEETPAVNC GTO EVOLDPTILLOL
wpokaAel I'EX owotapaysc.



“Drug-specific” AE

Voriconazole: ITapodikéc drotapoyés Opaons, eEavOnua

pmTocvaleiNnGiog, admmekio Kol TEPLOGTITION.( LOUKPOYPOVIOL ANYN )

* Awrtapayéic opaons (30%) — Metald 1655 acBevav amd KAviKEG
HEAETEC, laTapayES Opaons, TeptiauPavouévne epotayiog,
avapéptnke o 19 % pmtopofia e 2% ko dratapayES YPOUATOV
o€ 1% .01 vnooTpEYuec aVTEG OloTapayEC GLGYETICOVTOL EVIOTE
ue ™ 06om, eppoviCovror evtdég 30 min og per os i 1V yoprynon.
To cvpuntopato dStopkovv 30 -60 mIn kot ordvia emi OPEC.
MEPIKES POPEC VTOYWPOVV LLE TT GLVEYLIGT] TOV PUPUAKOV
(amopuyN 001 YMONG)

o Agppotikég ekdOniooerc— otosvaicbncio, ondvia Stevens-
Johnson s, to&ikn emdeppdivon . Ca ( TAaKdOEC, HeAdvVOLLO, )

*  ALOTEKLO KOl GALOLMGELS OVOYMV — 2XVYVEC GE TOPOUTETAUEVT
Ay



“Drug-specific” AE

Nevpotolikotnto — Ontikég yevoaroOnaeelg Ba mpémet va
unv ekioupPavovtor mc olatapayEs Opaons, Kabwe exppdlovv
VELPOTOSIKOTNTO , TOV GLVOEETOL UE emimeod Popikovaloing
>5.5 mcg/mL. In addition to visual Eriong, umopel ocvyyvon,
evePENGTOTNTO, LVOKAMVIEC KOl AKOVOTIKES YELOGONGELS.
Yroywpovv o€ emimeda <5.5 mcg/mL

ECoupetikd omavia TEPLPEPIKT] ATOUVEAVOTIKN VELPOTTADELDL
K. KpwV, Kuplwg o€ petapooysvuévovg pe tacrolimus.
ellcprootition — oe AMMyn PoptkovalOAng emi unvec.
Xvcompevon ebopiov, ue ootikd dAyn, T ALP. To FDA
GUVIGTA O0KOTN QPAPUAKOV GE GKEAETIKOVS TOVOVS KOl
AKTIVOAOYIKG EVPTILLOTAL.

e Kapowotolikotnta — [lapdtaon QT , kapotako arrest kot
a1pvidlog Oavatoc. ( og Popeld TACYOVTEC LE CUVVOCT)POTNTEC)



“Drug-specific” AE

Posaconazole — koAvtepo mwpoik acedieiac amd "AAeC
TPLOCOAEC,
TEX dratapayéc o cuyva LE TO EVALOPT LA

[Hapdtaon QTC avapépbnke ce 1% and 428 acbeveic oe
edoemc I ko 1 perétec.

Onwg ko pe tnv ketoconazole, i posaconazole pmwopei va
mopEUPEL oTNV 000 NG GVHVOEGNC GTEPOELOMV KOl UTOPEL va
exkONAmOel ¢ emvepprookn avendpkela. Onmc Kot pe v
KETOKOVALOATN, GUOVOPOLO UE T OAUTOKOPTIKOELOWV UE
VITEPTOCT], LITOKOALOULN Kot aAKAA®GO™ £xel meprypapet. H
GLYVOTNTO AYVMOGTY, UTopEl va oyetiCeton pe T emimeda.



Fluconazole: Akopa xpniowun!!

* ATOTEAEOUOTLKN O€ HUKNTLOKA oTtopatitida,
olcodayitidba o aobeveic pe AIDS.

e Edama¢ 6oon, 150 mg, amoteAECUATIKN OE MUKNTLOKN

e KOAmitda

* EvoaAloktikn apyikn Oepaneio oe Nmia

KPUTTOKOKKIKT] UNVIyyiTioo 1 unviyyitidoo omwo

coccidioidomycosis

[Ipo@OAOCN o€ UATOAOYIKOVE 0GOEVEIC, LETAUOGYEVO

LLVEAOD

Meyain kAwvikn eunepiol!!!

w T




FluconaZOIe % O = C albicans

N O~ == non-albicans

=N F AcQOANG — peydin sumepiol
Mn) dpaGTIKT] EVavTl
F Aspergillus spp.
*  AvENUEVEC aVOPOPEC g0 o1 93 o5 o7
VTOYNG ear

« AUC/MICZ50:
amotelecUATIKOTNTO 8%

« AUC/ MIC 50:
amotelecuoTikOTNT /4%

92 93 94 95 96 97 98 99

Year

*blood stream infections/

Ghannoum, M. A.: Rice L. B. Clin. Microbiol. Rev. 1999, 12(4), 501, 10:000 central venous catheter days

Trick, W. E. et al. Clin. Infect. Dis. 2002, 35, 627. Hope, W. et al. J. Hosp. Infect. 2002, 50, 56.
42



Fluconazole - docoAroyia

= Blevvoyovikn candidiasis
= 100-200 mg/d (150 mg tablet dmo& oe kKoAmitidw )

m 2VOTNUOTIKEC LUK TIOGELS
= 400-800 mg g24h

= > 800 mg g24h o cupodvvauikd aotabeic aobeveic, S-
DD isolate 3 non-albicans spp. (extoc C. krusei)
n Ogpaneio GLVTNPNONG GE KPVTTOKOKKIKT)
unviyyituoa
= 400 mg g24h



Ennvperog ovoetreponevia, HSCT
Ortav n avacedAeio kot 0 OPog
KupLopyouv....




Oevelg,
€ nomoPg 0c
HPO(P"))M%?O-W ayoyn

oxag
20 m/img
2mg

e
105 m



The NEW ENGLAND JOURNAL of MEDICINE

ESTABLISHED IN 1812 JANUARY 25, 2007 VOL. 356 NO. 4

Posaconazole or Fluconazole for Prophylaxis in Severe
Graft-versus-Host Disease

Andrew J. Ullmann, M.D., Jeffrey H. Lipton, M.D., David H. Vesole, M.D., Ph.D., Pranatharthi Chandrasekar, M.D.,
Amelia Langston, M.D., Stefano R. Tarantolo, M.D., Hildegard Greinix, M.D., Wellington Morais de Azevedo, M.D., Ph.D.,
Vijay Reddy, M.D., Navdeep Boparai, M.S., Lisa Pedicone, Ph.D., Hernando Patino, M.D., and Simon Durrant, M.D.*

Update: ECIL 5, 2013

Posaconazole (n=301) versus fluconazole (n=299)
Ullmann A et al. NEJM 2007

Primary endpoint

* Incidence of proven + probable IFDs from randomization to day
112

Results *
 AllIFDs: Posaconazole: 5.3% vs Flucoconazole 9% (p=0.07)

— |IFD on treatment: Posaconazole 2.4% vs Fluconazole 7.6%
(p=0.004)

— 1A: Posaconazole 2.3% vs Fluconazole 7% (p=0.006)

— No difference observed in patients with chronic (limited or
extensive) GvHD



ITpogvAaén ne Posaconazole
(vs Flucon/ltra)

Acute Leuk/MDS (602 Pts) Stem Cell Transplt/GVHD (600 Pts)

P%) /(%) P F %)

P{g;’ﬁ i':o'z)i'): | 2 5 Prov/Prob IFl 2 8
& (During Rx)
A 1 7 | A 3 17
All IF1 (100 d) 5 11 AlLIFL (16 wks) . 9
Time to death P=.035 Death 2° IFI 1 4

(within 100 d)

Overall mortality | with Posa
Overall mortality similar

Ullman AJ et al, N Engl J Med 2007;356:335
Cornely OAet al, N Engl J Med 2007;356:348
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Jourmnaks. ASMang

Switching from Posaconazole Suspension to Tablets Increases Serum
Drug Levels in Leukemia Patients without Clinically Relevant

Hepatotoxicity

Dong Sik Jung,®*© Frank P. Tverdek,” Dimitrios P. Kontoyiannis®
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bjhEmErra—

Voriconazole versus itraconazole for antifungal prophylaxis
following allogeneic haematopoietic stem-cell transplantation

David 1. Marks," Antonio 1"‘:1[;;Iil.1u:;1.1 Summary
Christopher C. Kibbler,” Axel

Glasmacher,” Claus-Peter Heussel,”
Michal Kantecki,® Paul ].5. Miller,”
Patricia Ribaud,® Haran T. Schlamm,’
Carlos Solano'” and Gordon Cook'! for

the IMPROVIT Study Group*

1.0 -

0.9

Surviver fundion

(L6

05

084

0.7

.-;w‘——\‘.._\_‘ Treatment group —— Voricorazols  --—- Hraconazols
« Censored + Censored

\L‘NIX
L.

==

-‘\"‘th,_\“_—'—“-_.

T
- —
e

P= 017 {log-mank test)

i

30 &0 90 120 450 180 290 240 270 300 330 960 290
Time to death deya)

Antifungal prophylaxis for allogeneic haematopoietic stem-cell transplant
(alloHCT) recipients should prevent invasive mould and yeast infections
(IFTs} and be well tolerated. This prospective, randomized, open-label,
multicentre study compared the efficacy and safety of voriconazole (234
patients) versus itraconazole (255 patients) in alloHCT recipients. The

Prospective study

234 pts vori, 255 itra

No difference in IFIs rate
Vori better tolerated

British Journal of Haematology 2011



B. Amo@aocileTar n yopnynon
npo@viacnc. T 0o yopnyovooarte?

1. Bopikovaloin
2. moCoKovaLoAn
3. oVIVTOLAQPOLYKIVY
4. LIKoPOvyKivn



GUIDELINES




Neotepeg kaTevOuvTnpreg oonyieg

» The Infectious Diseases Sociey of America ( IDSA )2016

» The European Conference on Infections in
Leukemia (ECIL-6) 2017

» The European Society of Clinical Microbiology and
Infectious Diseases (ESCMID) / The European
Confederation of Medical Mycology (ECMM) 2018



Prophylaxis  IDSA 2016 [|)SA

For patients at high risk for 1A, during prolonged
neutropenia, prophylaxis is recommended ( strong
recommendation; high quality evidence )

Posaconazole ( strong recommendation; high quality
evidence )

Voriconazole ( strong recommendation; moderate quality
evidence )

Micafungin ( weak recommendation; low quality evidence)



Update: ECIL 5, 2013

Recommendations for allogeneic
HSCT recipients (2013)

Antifungal prophylaxis*  Pre-engraftment Pre-engraftment GvHD

Low risk for High risk for moulds

moulds

Fluconazole A-lll - against A-lll against
Itraconazole B-I B-I B-I
Voriconazole B-I B-1 B-1
Posaconazole OS/Tablet B-I B-II A-|
Micafungin B-I C-l C-ll
Caspofungin No data No data No data
/anidulafungin
Liposomal Amphotericin B C-ll C-ll C-ll
Aerosolized amphotericin B C- B-II No data
plus fluconazole




/“I'"\ The NEW ENGLAND
EEE 1999 - 2007
]OURNALanEDICINE ( )

EuTTUpETOC OUDETEPOTTEVIO [MpoguAacn _

Liposomal Ampho B Posaconazole Voriconazole
VS Vs VS
D-Ampho B Fluconazole Ampho B
. deoxycholate
Caspofungin (GVHD)
Vs (Aspergillus)
Posaconazole Caspo Anidula

Liposomal Ampho B
VS VS VS

Fluconazole or Ampho B Flucon

VS itraconzole _ _
(Candida) | (Candida)

Voriconazole

Liposomal Ampho B (AML / MDS)



Invasive aspergillosis - IDSA

There are few randomized trials on the treatment of

invasive aspergillosis. The largest randomized con-
trolled trial demonstrates that voriconazole is superior
to deoxycholate amphotericin B (D-AMB) as primary
treatment for invasive aspergillosis. Voriconazole 1s rec-
ommended for the primary treatment of invasive as-

patients (A-1). Although invasive

INati o) 6€ 0Aovg?



[XABOYKONAZOAH

BLOMETAOXNHOATLONOG- MNnXavVIoHOG ApAong

Isavuconazonium sulfate
(prodrug, water-soluble; (laraI/IV) (_/

No_ N
S
(X
Cleavage product  ©. -
(BALS72) \g/\N”= S0
LI/\fO (Plasma esterases)

Lanosterol
Resulting in " Inhibition of \
fungal cell «— X 14-a-demethylase \N
membrane v (CYP450; CYP51)
disruption Ergosterol

J

Mnyoaviepog dpaong

Avactoln Tov éviupov Aavootepoin 14a-
amopeBvuAdon =2 cLeGMPEVOT TOEIKMV
oTEPOADV TNV pepPpavn = Bdvatog
HUKNTIKOD KLTTOPOL

Xopnyeiton g Mpopappaxo

Ozuxoé wapovkovalovio.

Metd ) yoprynon, vépoivetor (>99%)
YPNYOpPa. and £6TEPAGES TOV TAAGUOTOG
GTO OPOGTIKO TUN A, TNV
Isapovkovaloiry.

Yo0t001020T0 TPpopappako!!

Agv vapyel avayKn yio KUKA0dEETPivn
(cLVGCMPEVON GE VEPPIKN dLGAELITOVPYIQ).

Seyedmousavi S et al. Expert Rev. Anti Infect. Ther. 13(1), 9-27 (2015)
Ananda-Rajah MR and Kontoyiannis D. Future Microbiol. 2015;10(5):693-708



H woafoukovaloAn otnv AinOntikn
AornepyiAAwon

Isavuconazole versus voriconazole for primary treatment
of invasive mould disease caused by Aspergillus and
other filamentous fungi (SECURE): a phase 3,
randomised-controlled, non-inferiority trial

Johan A Maertens, Issam | Raad, Kieren A Marr, Thomas F Patterson, Dimitrios P Kontoyiannis, Oliver A Cornely, Eric | Bow, Galia Rahav,
Dionysios Neofytos, Mickael Aoun, John W Baddley, Michael Giladi, Werner ] Heinz, Raoul Herbrecht, William Hope, Meinolf Karthaus,
Dong-Gun Lee, Olivier Lortholary, Vicki A Morrison, llana Oren, Dominik Selleslag, Shmuel Shoham, George R Thompson Ill, Misun Lee,
Rochelle M Maher, Anne-Hortense Schmitt-Hoffmann, Bernhardt Zeiher, Andrew J Ullmann

Interpretation Isavuconazole was non-inferior to voriconazole for the primary treatment of suspected invasive mould
disease. Isavuconazole was well tolerated compared with voriconazole, with fewer study-drug-related adverse events.
Our results support the use of isavuconazole for the primary treatment of patients with invasive mould disease.

Maertens JA et al. Lancet 2016; 387: 760-69



=@ M lsavuconazole versus voriconazole for primary treatment
~ of invasive mould disease caused by Aspergillus and
other filamentous fungi (SECURE): a phase 3,
randomised-controlled, non-inferiority trial

Johan A Maertens, lssam | Read, KierenA Man, Thomas F Pat terson, Dimitrios P Kontoyionnis, Mver A Cornely, Eric | Bow, Galia Rahav,
Dignysios Neofytos, Mickas Aown, John W Baddley, Michael Giladi, Werner | Heinz, Roowl Herbrecht, Wiliarm Hope Meinolf Karthous,
Dong-Gann Lee, Qlivier Lorthodary, Vidi A Mowison Nana Oren, Dominik Selleslag, Shmwel Shoham, George B Thompson W, MisinLee,
Rochelle M Maher, A nne-Hortense Schmit t-Hoffrmann, Barnbardt Zether, Andrew | Ulmann

527 patients March 7, 2007-March 28, 2013

200mg isavu ( 372mg isavuconazonium sulfate) iv or orally qd
vs vori 4mg/kg bid or 200mg bid

The majority of patients (82% vs 86% isa, vori) with
hematological malignancy

Primary end-point: All cause mortality at 6 weeks 18.6%
(isavu) vs 20.2% ( vori )

Drug-related adverse events 42%
(isa) vs 60% vori ( p<0.001)




H wcaBoukovaloAn otn MouKkoppUKwOoN

@™ @ Isavuconazole treatment for mucormycosis: a single-arm
open-label trial and case-control analysis

Francisco M Marty, Luis Ostrosky-Zeichner, Oliver A Cornely, Kathleen M Mullane, John R Perfect, George R Thompson lll, George | Alangaden,
Janice M Brown, David N Fredricks, Werner ] Heinz, Raoul Herbrecht, Nikolai Klimko, Galina Klyasova, Johan A Maertens, Sameer R Melinkeri,
llana Oren, Peter G Pappas, Zdenék Racil, Galia Rahav, Rodrigo Santos, Stefan Schwartz, | Janne Vehreschild, Jo-AnneH Young,

Ploenchan Chetchotisakd, Sutep Jaruratanasirikul, Souha S Kanj, Marc Engelhardt, Achim Kaufhold, Masanori lto, Misun Lee, Carolyn Sasse,
Rochelle M Maher, Bernhardt Zeiher, Maria | G T Vehreschild, for the VITAL and FungiScope Mucormycosis Investigators*

Interpretation Isavuconazole showed activity against mucormycosis with efficacy similar to amphotericin B.
Isavuconazole can be used for treatment of mucormycosis and is well tolerated.

Marty FM et al, Lancet Infect Dis 2016; 16: 828—37



I2ABOYKONAZOAH

* M 6eUteEpPNC YEVLAC TPLAOAN

* AlaBeoun o€ iv KaL arto ToU GTOUATOG Hopdn

 Opdavo dapuako

* FDA approval: 06/03/15 A Qualified Infectious Disease Product ( QIDP )
under the Generating Antibiotic Incentives Now ( GAIN )

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

2 July 2014
EMA/COMP/230820/2014
Committee for Orphan Medicinal Products

Public summary of opinion on orphan designation
Isavuconazonium sulfate for the treatment of mucormycosis

On 4 June 2014, orphan designation (EU/03/14/1276) was granted by the European Commission to
Basilea Medical Ltd, the United Kingdom, for isavuconazonium sulfate for the treatment of
mucormycosis.

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

11 July 2014
EMA/COMP/306060/2014
Committee for Orphan Medicinal Products

Public summary of opinion on orphan designation
Isavuconazonium sulfate for the treatment of invasive aspergillosis

On 4 July 2014 orphan designation (EU/3/14/1284) was granted by the European Commission to
Basilea Medical Ltd., United Kingdom, for isavuconazonium sulfate for the treatment of invasive
aspergillosis.

= Shirley M et al. Drugs 2016; 76: 1647-1657
= Cresemba SPC EMA 2018
" Wwww.ema.europa.eu



IcaBovkovaloAn: AoGoAOYIKO Zynua

Adon edpodou AGGN GUVTAPNONC

Huépa
3 kai
EmEITa

200 mg kB¢ 8 » 200 mg kdO¢ 8 » 200 mg pia
WPEG WPEG dopa tnv
nuepa*

H Siapkela tng Oeparmeiag mpémnet va npoodlopiletal BACEL TNG KAWVIKAG QVTOTTOKPLONG
Ma poakpoxpovia Beparmeia mEpav Twv 6 pNVWv, N oxéon oPpEAOUC-KIVOUVOU MpEMEeL va e€eTtaleTal

T(POOEKTIKA

* Zekwvwvtag 12-24 wpeg PeTa TNV teAevtaia 66on epodou

H woaBoukovaloAn eival Sta0otpn wg 200 mg KOVLG yia TTUKVO SLAAUMA yla TTapaoKeU (SR ERI e
SLaAUpaTog Mpo¢ £yxuon Kat w¢ kaakia rtov neptexouv 100 mg toafoukovaloAng EMA 2013




|savuconazole. O avtikataotaTne TG
voriconazole?

Isavuconazole ( Cresemba )

Eyxpion FDA: 6 Maptiov 2016 yia acmepyiAAmon, LOVKOPUDK®OG
Evpitepo paoua

Amaé nuepncimc, LETA amd 006 POPTIGNC

['po itk OopUOKOKIVITIKTY)

A1yotepn OlKVUAVOT) LETAED acBevmv

YoatodtAvtd ( amovsio kukAodeEtpdvng o€ IV )

A1yotEpEC OAANAETIOPAGELC

ApoaocTtikotnta o€ odpopec eotieg ( KN, opBaipnoc)?

Xtnv uerétn tov Maertens, trough cvykevipmoelg i01eC e TV
VY1V eBedoviav (TDM?)

D opLOKOOTKOVOUIKEG UEAETEC?



IcafovkovaCoAn : Baoikad
GTOLYELN Y10 TO (PAPLLOKO

Awa0sowun o€ evooriPro Ko P.O. popen

Yynin proowwBeoripotnta (98%) petd amod p.o0. yopryynon —
Apa 1 evOoPAEPLA KOl 1 atO TOV GTOUATOS LOPPT) LTOPOVV VOl
Y0P YNOOVV EVOAAALS

Me 0 ywpic tpon

XoOpic avaykn yio TpocapLoyn 006nS 6€ NAKIOUEVOUC™
Xopig avaykn Yo Tpocopuoyn TS 000omns o€ a.o0svels ne
VEQPLKN dvoAiertovpyia, TepAauPavouévav tmv aclevov pe
VEQPIKN VOGO TEMKOV GTOOIOV

Xopig avaykn Yo Tpocupuoyn TS 00ons Yo acdevelg pue
nmo | pétpro nrotikny oveiertovpyio (Child-Pugh
katnyopia A xou B)#



IcaovkovaCOoAn : AvTevoeiZelg

Y nepevoucOnoio otn 0pacTikn 0VGia 1] 6€ KATO0 Otd Ta
£KO0OYM

H cvuyyopnynon ue ketokovalOAn

H ocvyyopnynon ue vynin ooon prrovaPipnc (>200 mg kdabe
12 mpeg)

H cvyyopnynon ue woyvpoic enaywyeic too CYP3A4/5, dnmwc
N PLPOUTIKIVY], | PLEOUTOVTIVY), 1] KapPopalemivn, To LaKpAg
opaonc PapPrrovpikd (w.y. earvoBopPitdAn), n eoatvuToivn Kot
10 St. John’s wort (Balcapoyopto) N Le UETPLOVS ETAYWYELC
tov CYP3A4/5, 6mwe n epaPipévin, n vapkiAAivn kot n
etpaPipivn

AcOeveic pe otkoyevéc ouvopouo Bpayéoc QT

Cresemba SPC EMA 2018



Invasive aspergillosis (1st line) — ECILG6

*\/orico Al (oral Clll') 2Xémg/kg d1->2X4mg/kg
°|]savuco Al

*Ambisome Bl  (3mg/kg)

*ABLC BIl  (5mg/kg)

*Caspofungin ClI

eltraconazole Cl|

*ABCD Cl

*Vori+anidula Cl

*Other comb Cll

Against the use
D - AmphoB Al



1DSA

IDSA 2016 primary treatment

Vori ( strong recommendation; high quality evidence )
L AmB ( strong recommendation; moderate quality evidence )
Isavuc ( strong recommendation; moderate quality evidence )

Combination ( vori+ echinoc ) may be consider in select
patients with documented IPA ( weak recommendation;

moderate quality evidence )
Echinocandins ( mica or caspo ) weak recommendation;
moderate quality evidence )

Early initiation of antifungal therapy ( strong
recommendation; high quality evidence )



ESCMID/ ECMM Guideline 2018

» Antifungal susceptibility testing should be done in patients
with 1A in regions with resistance found in surveillance
programmes.

» Isavuconazole and voriconazole are the preferred agents for
first line treatment of pulmonary IA, while LAmpho B is
moderately supported.

» Combinations of antifungals as primary treatment options
are not recommended.

» TDM is strongly recommended for patients receiving posa
susp or any form of vori for 1A treatment, and in refractory
disease

» Primary prophylaxis with posaconazole is strongly
recommended in patients with AML or MDS receiving
Induction chemotherapy



EyKeKpIUEVEC EVOEICELS ALOAWMV

Fluconazole Invasive infections due to susceptible Candida species;
cryptococcosis

Itraconazole Blastomycosis, histoplasmosis, aspergillosis in
patients refractory to Amphotericin B

\oriconazole Invasive aspergillosis; non-neutropenic candidiasis;
Serious Scedosporium or Fusarium infections
refractory to other agents

Posaconazole Prevention of invasive fungal infections in neutropenic
or HSC transplant recipients

Isavuconazole  Invasive yeast and mold infections, including
aspergillosis and mucormycosis



A. Ilow otpoTnykn Oa
OKOAOVONGOVE GE OVOETEPOTEVIKO
ao0cvi) ?

1. IIpo@OAacn

2. Eumelpikn

3. Pre-emptive



Infections Diseases Society of America

Empiric therapy - IDSA 2016

L Ampho ( strong recommendation; high
quality evidence )

An echinocandin ( caspofungin or micafungin )
strong recommendation; high quality evidence)

Voriconazole ( strong recommendation;
moderate quality evidence )

The pre-emptime ( biomarker-driven) approach
can be use as an alternative ( strong
recommendation; moderate quality evidence )



E¢atopikevon tnc Ogpameiac

ANNAemdpaceIg?

Mponyouuevn aywyn? Eatia Aolhweng?

HTTaTiki kai veppikr Asitoupyia?

AgiToupyia TTETITIKOU?

EmpoAucpévol kabeThpeg,

Aoipoyovikétnra
) AR
TTaBoyévou? TTPOBECEIC™
AvoookartaaToAn,
avogoartrokar@otaon?

BeBaidtnTa didyvwong

ZUVUTTGPXOUOES  AGaI, XPOVOG, ETTIBETIKI
Qo NOMWEEIS avoooKaTaaTOAR?



Avtoyn o€ al0reS. AoTeAEl amelAn?

* Tpomomoinomn evivuov-
GTOYOV

* Tpomomoinon otnv
HETAPOMKN 000 NG
EPYOCTEPOANC

*  Avtiieg €€6dov ( Efflux
pumps )

* Drug import

White TC, Marr KA, Bowden RA.
Clin Microbiol Review 1998;11:382-402

SUSCEPTIBLE
Azoles



2016 IDSA Candida Guidelines
Azole susceptibility IDSA

Testing iIs recommended. azoles for all candida sp;
echinocandins for prior use; C. glabrata, C. parapsilosis

( strong recommendation; low quality evidence )
Candida glabrata

High dose fluconazole ( 800mg) gd or voriconazole (200-
300mg) bid should only be considered in confirmed
susceptible i1solates ( strong recommendation; low quality
evidence )




Azole resistance in Manchester in A. fumigatus

709 B Multi-azole resistant
11%
@ Itraconazole & posaconazole resistant 5%
60 o .
B Itraconazole resistant = 17%
O Fully susceptible
. 50 H o
2 e
5 3%
= 0%
o
[
o 30 4
> 0%
E
S 5%0
= 201 —
7%
0 |
0% 0%
10 +
0
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

Howard et al, Emerg Infect Dis 2009;15:1068
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Itraconazole Resistance in Aspergillus fumigatus
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Resistance in context of invasive aspergillosis

Table 1. Characteristics of Nine Patients from Whom A. fumigatus Resistant to Multiple Triazoles Was Cultured.

Sex

Male
Male
Male
Female

Male

Female

Female

Male

Male

Yr of

Age
15

73
16
76

31

68

62

19

45

Underlying
Disease

X-linked chronic granuloma-
tous disease

None

Hyper-IgE syndrome

Pulmaonary fibrosis

Chronic granulomatous
disease

Acute myeloid leukemia

Chronic obstructive pulmo-
nary disease

Chronic granulomatous
disease

Acute myeloid leukemia and
allogeneic hematopoietic
stem-cell transplantation

Date of Isolation
April 4, 2002

Dec. 3, 2003
Nov. 19, 2004
June 26, 2005

Nov. 1, 2005

Feb. 14, 2006

April 5, 2006

April 15, 2006

May 11, 2006

Site of Isolatio assification®

Sputum
Ear swab

Bronchoalveol#-
lavage fluid

Sputum

Lung aspirate

Bronchoalveolar-

lavage fluid gillosis, probable

Bronchoalveolar-

onary asp
lavage fluid i

Invasive pulm
sggible

Bone Breakthrough agpergillus
S A5, proven
Nose swab Breakthrough aspergillus

sinusitis, p#fven

- Treatment with vori-

Previous Azole

Exposure Treatment

Prophylaxis with itra-
wle (for 6 yr)

Voriconazole (high-dose)

Surgery and topical
therapy

Surgery and posacon-
azole

Voriconazole

Prophylaxis with itra-
gnazele (for =10 yr)

Caspofungin and
posaconazole

Voriconazole

Voriconazole, amphoteri-
cin B, and posacon-
azole

Prophylaxis with itra-
conazole (for >2 yr)

Voriconazole, caspofun-
gin, and posacon-
azole

Prophylaxis with itra-  Posaconazole

conazole (for 4 wk)

Qutcome

Survived

Survived

Survived

Survived

Survived

Died

Survived

Survived

Died

Verwelj, NEJM 2007;356:1481
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Azole Resistance Mechanisms

A
A

Itered drug uptake Increased drug efflux

1. Changes in drug import/export

PN N
S1A 2 Alterations in sterol biosynthesis

S51A Y ~

Mutations in
CypS1A

Overexpression of
drug target



Metarraierg oto CypS1A mov mpocoioovy
avtoyn o€ alorec o A. fumigatus

MAR: Membrane

Anchor Region AAC 2004:48:2747-50
AAC 2007:51:1897-904
TR L9SH MZZﬂ Binding Region

! I Fhele A Golialix
o M Gs :
— f o
‘ G138 o
R:pgs - POS,VRC and RVC R-VRC
AAC 2003;47:1120-4 Int J Antimicrob Agents 2006:28:450-3 R-RVC
Multiple Triazole

Resistance




[Haykdowa korovouny A. fumigatus sp
avOeKTIKOV 6E 0LOAEC




Aspergillus fumigatus R o€ aloreg

Xe Evponn:
BéAyo, IN'aAAia, Iomavia, Aavia, Itaiia, OAlavoia,
NopBnyia, I'epuavia, IpAavoia , AyyAia, Ilohovia,
Povpuavia kot Avoetpia

Extog Evponng:
Tovpxkia, Ipdv, Kovféit, lonwovia, Kiva, TaiPdav,
[Hoxwotav, Ivoia, Taviavia, Avctpario

Kvpia ovoyétion ue TR34/L98H, aAld 1 tdomn oc
TR46/Y121F/T289A.

e HITA xon KoAopPia, avioyn oe aloiec amd T0
weptParrov avaeEpbnke TpoOcpaTO
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“Swabs of bulbs imported from the Netherlands and
bought from a garden centre in Dublin found that the
majority were cultured resistant to Voriconazole”
PressReader - Irish Examiner
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https://www.pressreader.com/ireland/irish-examiner/20170519/281569470662343

rsth.royalsocietypublishing.org
Jacques F. Meis"%3, Anuradha Chowdhary®, Johanna L. Rhodes’,

2 Matthew C. Fisher® and Paul E. Verweij??

 Hoavtoyn oeg laykodouio khipoko otic alOAEC amoTeAEl
OepamevTikn TPOKANON

* O KUPLOC TPOTOC ATOKTNGONG EIVOL LEGH TOV
repiPdrrovtoc (2/3)

* Ogeiletor otny €upeia ¥PIoN LVKNTOKTOVOV

e OuotoTTa 6NV oouUNn HUKNTOKTOVMY KO AVTIHDKT TLOKOV
00N YEL GE OLGTAVPOVUEVT] AVTOYN

* Yynin 0vmtomrta ( 50% mg 100% )

* O PovOTLTOC AVTOYNC GYETILETOL KUPIWC UE CTUELOKES
uetaAAdEelc oto Cyps1A yovido, kvping TR34/L98H,
TR53 ka1 TR46/Y121F/T289A






Candida auris. A rapidly emerging cause of
hospital-acquired MDR fungal infections globally

JAPANESE
FUNGUS
INFECTS

MORE THAN

200 IN UK
HOSPITALS




ATOTEAEL OTTELAN Y10 TV ONUOGLO
vyeioon C. auris?

« To 2009, C. auris, ( C. haemulonii complex ) ; _
TEPLYPAPNKE Y10 TPDTT POPA amd £E® 0VC acOeVOD G
lortovia
* O1pmteg 3 TEPMTOGELS VOGOKOUELOKNG ok topioc amxo C.
auris otnv N. Kopéa 10 2011. Atopudvwon wg C. haemulonii ko
Rhodotorula glutinis ue VITEK ot AP1-20C AUX

(BioMeArieux), avtiotoya. Kot ot 3 spupévovca pokntopio yio
10-31 nu. Avo pe Ayn FLU ko katomy AMB katéAnéay.

* Avo peyareg oepég and Ivoia 1o 2013 ko 2014 katéoeiCav
Khovikotnta tov MDR C. auris oce 3 Nocokopeia. 102
oTeEAEYM, TponYyovueva, amopovmbévta wg C. haemulonil kot
C.famata pe VITEK , 88.2% nrov C. auris ( ITS sequencing)
Avtoym og FLU ko 5-FC xou TMICs 6e VRC kou caspofungin



* [Ipdoparn amopdvmon g Candida auris,
evoc molvavOektikov Lvpopvknta (MDR) pe
avtoyn o€ FLU ko1 mouciAn evaicbneia og
vewtepec alorec, AMB kot eyvoxavoiveg , e
TOYKOG UL, ECATAMGT], (G VOGOKOUELOKO
moboyovo

* Néa amelAn ta teAevtaio 7 ypovia, HE
OVGYEPELD AVTILETMOTIONC KOl KAWDVIKT)
OlOGTOPA UETAOOGMCS, POpia, O1MONTIKT) VOGOC



Tvvmayopevel TNV KAOVIKN HETAOO0GT] KOl TNV
apokinoen Nocokopewokov outbreaks amé C.
auris?

Y& ueyaro outbreak amd 50 C. auris oe K/X kAivikn tov
Aovoivou peta&o Amnpidiov tov 2015 kot IovAiov Tov
2016, owomiotmOnke eupEvovco TUPOVGiol TOV LUKNTO GTO
YDPO TEPLE KMVOV

MeAiétn tov 7 tpitev ntepumtoceny C. auris otic HITA,
(05/13 -08/16, £de1Ee amotkioud dEPUATOC Ko GAA®DV
Oéoewv and C. auris yio fdouddec EmG Ko UNVES LETA
TNV AOTU®EN Kot O10ieTopd 6T0 NOGOKOUELNKO TEPIPAAAOV



Global map depicting rapid emergence of MDR
clinical Candida auris strains in 5 continents.




C. auris
TOYKOGULO, EYPYOPOT)

CDC: http://www.cdc.gov/fungal/diseases/
candidiasis/candida-auris-alert.html [last accessed
February 2017]),

Public Health England (PHE), London
(https://www.gov.uk/government/uploads/system/uploa
ds/attachment_data/file/534174/Guidance Candida a
uris.pdf [last accessed February 2017])

ECDC, Europe: http://ecdc.europa.eu/en/

publications/Publications/Candida-in-healthcare-
settings_19-Dec-2016.pdf



H avtoyn Oepoamevtikn wpokinon o€ C. auris?

A€V vapyEL CONSENSUS Yio 0pO1] GVTINETOTION
IIepimov 90% twv otereymv R oe FLU.

T MICs o€ VRC o710 50% tv oteleymv omd Ti¢ 2 Heyarec
oepéc Ivola kar CDC

Newbtepeg alorec, posa (0.06+1 ug/ml) ko 1savu
( <0.015£0.5 pg/ml) dpiotn In vitro dpactikdOTNTA
[TowiAn S oce AMB: ( 15% - 30% MIC>2 ug/ml)
Avtoym o gyvokavoivec 2% - 8%

To 2 tov oteheyowv MDR ko 4% XDRI!!!



Nemtepa, avTILVKNTIOKA 6€ ECEAMEN

*Approved Antifungal Drug
*Antifungal Compeound In Develcpment
Plasma Membrane i P — Cell Wall
o Azoles + Echinccandins
« Amphotericin B + CD101%viafungin
¢ VT-1120/VT-1598 S T + 8CY-078
* BHBM - - + Nikkomycin Z
DNA/RNA Biosynthesis
* Flucylosine
= FOD1318
Vesicle Transport
= Sertraline
Mitochondria
+ T-2307
+ HNicicolin H Unknown Mechanism
o VL-2397
%{hﬁ'}q\_“.,. RS
Heme Biosynthesis
+ Sampangine Stress Response
Metabolism * Tamodn

« AR-12 GPI Anchor Biosynthesis
« E1210/1211
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