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Adapted from: Chapman SW, et al. Trans Am Clin Climatol Assoc. 2008;119:197-215.
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A Ketoconazole (Nizoral) o sazon
A ltraconazole (Sporanox) ,
A Fluconazole (Diflucan) TpragoA

A Voriconazole (Vfend)
A Posaconazole (Noxafil)
A Isavuconazole (Cresemba)
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Koltin Y.; Hitchcock C.A. Curr. Opin. Chem. Biol. 1997, 1(2), 176.
Groll A. H.; Walsh, T. J. Swiss Med. Wkly. 2002, 132, 303.
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Fluconazole & Itraconazole
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lanosterol 14-a demethylase
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ALo0Aec - In vitro eaopa (I)

A Fluconazole:te pt opt cpévo @dadopa £V
KAmMol ou BabBuolL KAILVEXINPOE
U LU K N (Histaplasma, Blastomyces, Coccidioides,
and Paracoccidioidesspp)-a AAd Al yOoOTEpPO O
itraconazole.
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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
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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
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Polyenes Triazoles Echinocandins Flucytosine
AMB | FLU ITR  VOR POS ISA CAS MICA ANI 5FC
C.albicans ++ ++ ++ ++ ++ ++  ++ ++  ++ | ++
4— |CHopicalis ++ ++ + + + + +4+ <+ + ++ <++ + + + +
C.parapsilosis +4+  ++ + + + + ++ | ++ ++ | ++ + + + +
P ¢ garata ++ + +  ++ ++ ++ ++ ++ ++ ++
g Caublnensis +4+ | + 4+ | ++ | ++ | ++  ++ ++ ++ | ++
Chausei ++ X +  ++ F+ ++ F+ ++ ++ |+
Q Cilusianiae X | ++ ++ ++ ++ ++  ++ ++ ++  ++
C.auris Contact Microbiologist for guidance
>~ Cneoformans ++ ++ ++ ++ ++ ++ X X X  ++
C.gatti ++ ++ ++ ++ ++ ++ X X X ++
£ Histoplasma spp ++ | + ++ ++ | ++ ++ X X X X
E-% Blastomycosis spp + + + +4+ +4+ +4+ ++ X X X X
5 Coccidiomycosis spp + + + + + + + + + + + + X X X X
0 Aspergillus fumigatus L x + o+ =+ + =+ G o - - -+ x
% Fusarium spp + X X  +4+ | ++ ++ | X X X X
O 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 + = variable susceptibilities andfor not

considered first-line therapy
AMB = AmphotericinB, FLU = Fluconazole, ITR = liraconazole, VOR = Variconazole, ISA = |saconavuzole,
CAS = Caspofungin, MICA = Micafungin, ANI = Anidulafungin, SFC = Flucytosine

Modified from Mandeill, Douglas and Bennelts Principles and Practices of Infectious Diseases, 8th Edition
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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.
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Candidaglabratakal Candidakrusel

AEyyeviig 1] emikTnTn 0vToy] o€ phovkovaloin

AAvENO avBekTikAv C. glabrataken og gxivokavdiveg

Candida glabratag




I1ow0 avTIHVKNTIOGIKO 00 emALCETE Y10
sumapikn Oepamelo KavTivroipiog ?

AMi X1 voKavdivn
( Caspofungin, micafungin, anidulafungin )
A 2. Fluconazole
A 3. Voriconazole
A 5. Isavuconazole
A 4. L-Amphotericin B
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ANl 0B éperosgivVp op @n

AMoA0 UVUdPOG®I AN U e  operosa>0010). Bl
amoppoenon dev emnnpeadld epHriov
CTOMAXOU

AAnoa&oon Katavépetal (ogddda%! o
OUVOEODETUEWTMSE. THEE C

ATYYPUNAEC OUVKEVIPWOELC Ot 00U

ANl EPpXETIONOT®YEENPWLAG ,K Op € EN YU
60-80 % K20-V0 % coT@EBVAO A 1 O OTA T WL O Tl @

AO pevylala(@&h)e mi T pE€mMeEl TNV XO0pPTN
AMetTaBoAi Letal o¢g 86% G XtInoct 0d Opo
OTMMEKKPI VETOAlL WC AVAAAOI wT O

ATpomomoinon &00&gwWV OG& VEQPPI
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AN MO I @dpaT o d.1 oR\wptedi o xpnon v
KagouvAacg ( pe paymmo KOO OQQ:
( MeBRLEROD §KHWOEiIlwn ctTopaxt, O
TQOAOOT pH. KO

ABrodiraBegotrpotnta 55% pe KAy
>ovoeupwp eI e ¢

AEvéoruyn popoen d1 aBéol uyn oc¢
el valr TIAE ov208BveE e quiopnp.n Tuoe «a
B1 od1 ab e cSURAGtracqnazole( TP AL W € P € C ,
eaynaoxgAPAE yKplL on.

MEAETEC OATMOTEAEOCHUOATI KOTNTOC

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

AKaravéperal OTOUG |1 OTOULG WE
OULYKEVT pECNaYin o @O @@Ep KK OKI VNT

AYTmMoOKeE!l TOal O€ nNmaTt!l Koo quew Lo
T OUKUT 0 xPA5( CYP2GA%2CY,and 3A4.2 e a Vv T |
U € Ttracenazole,d e v € X € | evepyouc U

AMei won0% tTtTone d00onN¢, HPETA TN
o€ NTLOUL N uerpiou B(@Iﬁl(ﬂkRugh n
Classes A and B)

AlTeveti Koi 1 o XCYR2GQLHypa voiudoli 0 ot ool
onuaAavITI KO po)\o 0 ¢ O (intekndiyidaal o
variability) . Slow metabolizers“ p € o w CYP2Q19 (15-20
% Twv ACILOTW®OV) E€XOULV ONUOAVT.
PQAOPUAKOUL HPE NMOARKIOM®EY X O INa O

AMNoAvpop @ IC¥RBALYy owo Wi ouv eTi ongc
enmnpeadovv TOa e€mimeda TOUL @



D0 pULOKOKIVTIKY)
Bopikovaloin
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ANl yOTEPO aomE&X KPi vetal ofta o0
OKOTAAANAO YlI O Begpamei a ovp:
TPOTOTIOI NomerdsBop ww o wré WP |
VOOo.

AMn ypopaupxkdkokt AgEneN TnNg d«
50% pTmopei v alsePd nyorgoneoln OoET 0 O
onuavITti kNT&LEnon o¢
SUO0XETIL ON MeE TOElL KOTNTO, OA
OTMOTEAEOCPUATI KOTNT A.



D0 pULOKOKIVTIKY)
TOCOKOVUCOAN

ANl aBéoc1 puyn e€mi pPOKPOV wWCTa@va
2013 EVKPFDAT ncmPB prod i a¢ aATO
TAPMTAETOC VYI O TP oApdAaENiKMNTWC
Aol pywé EandidaaegroaocBevei ¢ vyPnAol
Ol MOTOAOY Il KN K OK O nobuedlear €Bed TITE
HSCT p € graft-versus-hostv 6 0 o

A T®R014, FDAS y K pIVNpgOQpPp O ¢ yi a TPOQ@U.
Aol Uwé Aspergilllmrtalandidace aoBevei ¢
KI vVOuUMODWY. 2& adULVOMPdIi a XopI
cTopatTdOdQogmopponNoOoQuUuMAETA K.
EVOlIl wpnNnUpa eVyKeEKpi3gawy viI a o
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Lewis R et al. Am J Ther 2012;19631

Fluconazole Itraconazole Voriconazole Posaconazole

w* 4+ " ht ¥ 95 Caps (6-25%) 96 1D

% Solut (20-60%)

rl"{’h"|(h>’h wi 8 "~ _uHB“’ ‘_rB _"’ "

(solution)

Cmax >g/ml 20 11 4.6 7.8

AUC, mg h/ml 400 29.2 20.3 8.9

. _8 " AT 10 99.8 58 99

%

r >60 <10 60 1R

L, ‘" h<>" 28751 101 381 261

K, ~h 2 90 1-10 <2 <2

rs hj <t g~ h ¢ g h ¢ e~ h ¢ e~ h ¢
joh s
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ANB _ By UK - A
P iconazole | posaconazoe | isavconazole
Nl GE 6mg/kgx2 d1,2 - Susp 200mgx4 200mgx3 d1,2 -
4mg/kg (200mgx2) Tabl/iv 300mgx2 200mgx1
di1-300mgx1
Peros/iv. = =~ " 4 ' Po=iv(fasting) Po = iv ( tabl) Po =
Fatty meel ( susp) Food no influence
[ fe 6 h 27-35h 110-115h
Perosi = 7 4 ' h ! 96% tabl 54% 98%
m- h>pK ¢ " no yes ( susp, tab), no iv yes
ryi1.*+* swa_ - high low high ( animal
models)
AT R 2% <1% <1%
r8 hij ¥ <' 7 > CYP2C19, CYP2C9, UGT CYP3A4/5

CYP3A4
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Inhibitor

2C19 + +++

2C9 ++ + ++

3A4 ++ +++ +++ ++
Substrate

2C19 +++

2C9 +

3A4 +++ +
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Liver/ Gut/Gall Brain/ Urine/
Spleen Kidneys Bladder Lung CSF Eye Bladder

AmB + + + + - T -
5FC &+ - - - -

FLU

ITR

VOR

POS

Echino

+ >50% of serum concentrations

_ 210% of serum concentrations Groll AH et al. Advances in Pharmacoll998;44:343.
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Site of infection Half life Interaction

Difference:
Short term
tolerance

Liver/kidney Center/ Availability

Patient

Administration/

TDM availability
food




L s Lt h sw e g -
Andes D et alAntimicrobChemothe009:53:2434

) 0
itraconazole T A8 L7 >hh™h™y " 4.7 mh” Y, :<hv'NA
ha_ b= oo 5 Trough>0.5

1 " h h "~ h b, w ¥ m‘h ‘B h 7 B

e L Trough >1-2
voriconazole r' hA_h= " O 747 m*~h” ", :<h V"' Trough<6

Lt h o hThw Y Trough>0.5

A le".ihv<<>hlﬁ.l/\' m‘h ‘B h 7 B

h = iv' Yeros~z =~ 8 ° Trough >1-2

l—h lcn { ‘<|5

A B V<Y 1 " ¢ h
Posaconazole r ' h A _h ™ " C 7" 47 m'h™ ", <h Vv'NA
os AR _ 7 4 “h h"h w F Trough>0.5

PPIs,” 1 .~ 'Y > m'h s h Tk

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. I'vlukherjee,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
— 1 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 05 0.06 0.06 0.5 0.25 0.25 1

Lip-NYT 0.5 0.06 0.5 0.5 8 16 32

——> ABILC 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

SEE

| Panel B: AmBisome.

AmBisome

Panel C: Fluconazole

Fluconazole

AmBisome is FUNGICIDAL

Azoles are FUNGISTATIC
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Candidemia: Catheter removal

* Removal of central venous line

— In non-hematological patients All
— In hematology patients BAMl BII
— Removahisalwaysrecommended-when-

: e i Al

* When catheter cannot be removed, treatment with an
echinocandin or a lipid formulation of amphotericin B is
preferred B Il
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EMETOL, KOIL Al 0KO AAyYyO

AAL dppotl o ouvYXV ditrapopazole,0 ¢
AOYW TOUL €KOOXOU KUKADO
dlLaAvTtotTnrta ).
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“Drug-specific” AE

A Fluconazole —A X WTIE Ki O
OE HPHAKPOXPOVI O

AAvooTpé YlL peg e

K Ol
ANyn
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Fluconazole: ACLU P TTT WP ATI KN aLV&ENaon
KOl TTE P MATTIKQYIOVEKPOGNSE X O ULV  O.V O Q€

Alortekio 0 € wpei Tatl ouvxvn AE oc¢
LPnAwv .000€ WV



“Drug-specific” AE

Altraconazole:MmTopei Vva TIPOK:«
TPl OO WIMEOXKTOAE Pl P i o

meEplL e pl.Klepomdppeal ¢
OVETAOPKEL OOC E€XOUV OV
AAsev Ba TPETEL VA XPpNoC
aocBevel ¢ pPeE 1 0TOPI KO

OVETAPKEIL OC

ATo € KKOUKYNO D EGT @AY VAl W
MPOKAOAELI TEZ d1Latapa)



“Drug-specific” AE

Voriconazole: Mapodl KEC Ol AT APAXEC OPp
PWTOEVLOl 0OBNnNnoi a¢, OAWTMEKI O Kal

A Awrtapoyéc 6poong (30%)—Me T alg56 0 0B € v OV O TT
HEAETEC, dlAdTapaxecg¢ oOpaonc,
avaeepoaLy%ep wico @ A%BK ool 0L AT ap Ay
0€l%.OIvTToCTPAEWT YECOl aTAPAXEC C
ue TN doaon, € PBOMINW iPEér osv) TVOXI0 PENWTN
Ta ocLUUTT WY a3 B0 MmNk K oA vV I o € Tt
Mepl KEC QOPEC ULVUTTOXWPOULV U €
(amoeuyn odnynaong)

A Agppotikic exdnrdosic— PwWT 0 € U o | O B nSteveos- <
Johnsons, T 0 ¢ &g RNdepadAvmwnNaoaKwde g,

A Alomekio kol 0lho1AGEC VIOV — Z U X V £ ¢ O&E TIC
Anyn



“Drug-specific” AE —\Voriconazole (cuvéyewa)

A Nevpotofwétnra— OTIT | K€ C PYeuvdal 0B NROE
NV E€KAapBavovial w¢ o1 aTtap
VEULPOTOE!I KODNUDOV O E efroop | K ouved (
>55meg/mL. ETTi on ¢ ,v oy ma@eno nNypnweEn ,
cevepeEBlLoTOTNTAO, HPMUOKAWVI €¢
YMToXwpouv <B5mcg/mii me & a

AEEZal pe T | ROP I0PUAO JOU)E AV & W@ 0 K G O
K. OKPpW®WV, KULPIi w¢ otacrolimast a y o o

A Meprootitdo—o0 € ARopot K o \eard 6 NMQ € ¢ .
>voowpevon @Oopi 0ALP. |HBA oo T I
OLVI OTO o1l OKOTIN QAPUMAKOULU OE
OKTI VOAOYI KOG guvupnipataa.

A Kapdrototikéotnta—MNa p & TQT gkna p & Br@skkoa |
al evi 01 o [PaEpvEDOrdXCO VA LEVWCV QUEN)P O



“Drug-specific” AE

A Posaconazole —K aA 0T EPO TIPOGPI A ao@d
Bopt koval 0OAn.

ATESX diratapaxéc¢ TILO OLXVA ME
ANapat@Toaqva@é pblpkan2ecoBeveic
@ aocelxecalllpe A€ T € ¢

AOmwc K o ketogorazole, nposaconazolep mop e i v
mMmapéEéEuypBelr otnv 000 TNgE OULVOE
EKONAWORILVEAEEY dNMA.PROI @@ PE T
KETOKOVOlOANt, owNVOEKQUMDT IMKEO € |
VLTTEPTOON, UTOKOAILI I i a KHal
cuvxvortTnta Aayvwotn, 1Y TEOTQ ETiE OW
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Fluconazole .
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Year

*blood stream infections/

Ghannoum, M. A.; Rice L. B. Clin. Microbiol. Rev. 1999, 12(4), 501, +0:000 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.
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Prospective, controlled studies on primary antifungal
prophylaxis in allogeneic HSCT over the last 10 years

Until 180 days after
allo SCT, or until 4 weeks after
discontinuation of GVHD therapy

Itraconazole versus fluconazole
Marr KA et al. Blood 2004

Micafungin versus fluconazole Allogeneic and autologous HSCT
Van Burik et al. Clin Infect Dis 2004 only pre-engraftment

o

Posaconazole versus fluconazole Allogeneic HSCT

Ullmann A et al. NEJM 2007 only during GVHD
Voriconazole versus fluconazole Allogeneic HSCT until 100 days or
Wingard JR et al. Blood 2010 until 180 days if GVHD

Voriconazole versus itraconazole

Marks D et al. Br J Haematol 2011 Aliogeneic HSCT until 100 days or
until 180 days if GVHD
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EEE) 1999 - 2007
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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)



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 k
 AIllIFDs: Posaconazole: 5.3% vs Flucoconazole 9% (p=0.07)

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

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

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



@@ @0 AcdPdsagonagoke
(vs Flucon/ltra)

AcuteLeukMDS (602 Pts) Stem Celllranspl{GVHD (600 Pts)

P(%) /(%) b F %)

P(r[‘)’:ﬁ &ro';)'(';' 2 8 Prov/Prob IFI 2 8
& (During Rx)
A 1 7 | A 3 17
All IF1 (100 d) 5 11 AILIFL (16 wks) . 9
Time to death P=.035 Death 2AIF] 1 4

(within 100 d)

Overall mortality Z wPosah
Overall mortality similar

Ullman AJ et al, NEngl J Med 2007;356:335
CornelyOA et al, NEngl J Med 2007;356:348
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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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Neotepeg KatTevOvvTnpreg oonyieg

U The Infectious Diseases Sociey of America ( IDSA )2016

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

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



Prophylaxis  IDSA 2016 || )SA

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

A Posaconazole ( strong recommendation; high quality
evidence )

A Voriconazole ( strong recommendation; moderate quality
evidence )

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



Invasive aspergillosis - CDSA

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

ol o) 6€ 0hovg?
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Isavuconazonium sulfate N
(prodrug, water-soluble; oral/IV) (/ N

N
N

=

Cleavage product
(BAL8728)

O;\f

(Plasma esterases)

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

J

Mnyaviepog opaong

AvooTtoAnl TMwv cEotdedgmo;
omopueOANAGogwpevOon T
OTeEpPOAWYV OTAOapweuBRP
MUKNTILOKOU KUuUTTOAGPOUL

Xopnyeiton og Mpopappoko

Ozuxoé wapovkovalovio.

Me T ax aomn yundopno,A 0 € T o |
VPpAYyompOd £0TEPACTEC T
CTO0O O0pPpOCTI KO TPMApa,
Isapovkovalory.

Ydatodwwrivto npo@appaxo!!

Agv VTapyEl avayK Yo KUKA0OEETPIvY
(ovocowpevon o0& VY.QP

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



=@ % @ 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 | Rizad, KierenA Marg Thomas F Pat terson, Dimitrios P Kontoyionnis, (lver A Cornely, Eric | Bow, Galio Rohay,
Dignysios Neofytos, Mickoa Aoun, John W Baddley, Michael Giladi, Werner | Heinz, Roowl Harbrecht, Williorm Hope Meinolf Karthous,
Dong-GannLee, Qlivier Lorthodary, Vidki A Mowison, Nana Oren, Dominik Sellesag, Shmwel Shoham, George RThompson W, Misun Lee,
Rochele M Maher, A nne-Hortense Schmitt-H offmann, Barnhardt Zether, Andrew | Ulmann

527 patients March 7, 2007-March 28, 2013

200mg 1savu ( 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)




@ M 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 ito, 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
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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 ALT

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.

A Shirley M et al. Drugs 2016; 76: 1647-1657
A Cresemba SPC EMA 2018
A www.ema.europa.eu
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Isavuconazole. O aVvV T I KOT OO
voriconazole?

A lIsavuconazole ( Cresemba )

AEyYy Kk pAiD&® Mapt1i o w o2t& Ip6/ jpraloomp Y U
AEuvpUOtepo @dopa

AATMaé nuepnoi weg, petda amd ddaon
ATpOpUOWMHPAKOKL VNTIL KN

ANl yotepn dr1akoOpavon PHeTOaé&E0 aada
AYdoatod(oAODBOD&AD®OEFGAvDp GV Nnc

ANL YOTEPEC OAANAETI OPACE!L C
AApoaocTi KOTNnT o 0¢eKNSI 6o@EBPIEACU OCO) T?i

AZtnv €yKPILTILKN MEXGIGNGTUYKEVTET
| d1L €¢ MPMe Twv (TDMA) wv €08 AoVvVT WV
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A AwBiowun og cvoopliBiLo Ko P.O. popen

A Yynin prodradsoinotnta (98%) U € T A p.oay@a @ 1Ny 0 N
Apa n e€vodo@eAEPBra Kal n amo
xXopnynoeoovv evaAAai

AMe 1 xwpic Tpoon

AXwpi¢c avdykn yiL o TTpoocappoyn

A Xopig avaykn yio Tpocappoyi Ths 066ng o acOeveic pe
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Recommendations for TDM azoles

ECIL6 VORI POSA ITRA

TDM treatm All (efficacy) All (efficacy) CHI All (efficacy )
TDM prophyl All (toxicity) Bll (efficacy) NA BIl (toxicity )
timepoint day 2-5 Susp d 5-7 NA D 7-15
Tabl/ivd 3

ECMMESCMILO VORI MONYA ITRA

2017

TDM treatment  All CHl

TDMprophyl All Cll X All

A Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 2015. http://www.ecil-

leukaemia.com/telechargements2015/ECIL6-Triazole-TDM-07-12-2015-Lewis-R-et-al.pdf
*|sgvuconazole is not A A.J.Ullmann et al. / Clinical Microbiology and Infection 24 (2018) el1-e38

indicated in prophylaxis
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ECIL-6 guidelines for the treatment of invasive
candidiasis, aspergillosis and mucormycosis
in leukemia and hematopoietic stem cell
transplant patients

ECIL-6 recommendations for first-line treatment of invasive
aspergillosis

Voriconazole* Al Daily dose: 2x6 mg/kg on day 1 then 2x4 mg/kg
(initiation with oral therapy: C III)

Isavuconazole Al As effective as voriconazole and better tolerated

Liposomal amphotericin B Bl Daily dose: 3 mg/kg

Amphotericin B lipid complex BII Daily dose: 5 mg/kg

Amphotericin B colloidal dispersion Cl Not more effective than d-AmB but less nephrotoxic

Caspofungin CIl

Itraconazole CIII

Combination voriconazole® + anidulafungin Cl

Other combinations Clil

Recommendation against use

Amphotericin B deoxycholate Al Less effective and more toxic

‘Monitoring of serum levels is indicated. In the absence of sufficient data for first-line monotherapy, anidulafungin, micafungin and posaconazole have

ECIL: European Conference on Infections in Leukaemia, d-AmB: Amphotericin B deoxycholate

Guideline recommendations are based on expert opinions. For all pharmaceutical products
mentioned please consult the relevant Summaries of Product Characteristics. Anidulafungin
does not have a licensed indication for the treatment of Invasive Aspergillosis

Tissot F, Haematologica2017;102:4881



Invasive Aspergillosis ECIL-6 Guidelines 2016

savuconazolds fas effective as
voriconazole and better tolerated)

Voriconazole Al

L-B r uwy
ABLC BII,ABCD CI

Caspofungin CII
Itraconazole CII|

Combination voriconazole
plus anidulafungin CI
Other combinations: Cll|

ECIL: European Conference on Infections in Leukemia, AMB: amphotericin B,
ABLC: amphotericin B lipid complex, L-AmB: liposomal amphotericin B, ABCD:
amphotericin B colloidal dispersion

Guideline recommendations are based on expert opinions. For all pharmaceutical products
mentioned please consult the relevant Summaries of Product Characteristics. Anidulafungin
does not have a licensed indication for the treatment of Invasive Aspergillosis

TissotF et al. Haematologica 2017 Volume 102(3):433



IDSA recommendations for Invasive IDSA

. . Infectious Diseases Society of America
pulmonary aspergillosis treatment | o
Strength of
recommandation
Primary therapy Voriconazole Strong High
Alternative L-AmB Strong Moderate
Isavuconazole Strong Moderate
Other lipid Week Low
formulation
Selected patients Voriconazole and Weak Moderate
with documented en echinocandin
IPA
Not recommended Echinocandin Strong Moderate

Patterson T. Clin Infect Dis 2016;63:4123



Treatment of Invasive Pulmonary Aspergillosis
IPA) IDSA Guidelines 2016

D 1DSA

=l ml,tlatlon e anFlfungal Infectious Diseases Society of America
therapyin patients with strongly :
suspected IPA (while a diagnostic
evaluation is conducted)

Minimum therapy : 6-
12 weeks

If history of IPA and patient
requires subsequent
Immunosuppression:
secondary prophylaxis

Guideline recommendations are based on expert opinions. For
all pharmaceutical products mentioned please consult the
relevant Summaries of Product Characteristics.

5 r upAMphotericin B

Patterson TF et al. CID 2016;63(49&{1




ESCMID-ECMM-ERS guidelines for first line targeted
therapy of pulmonary disease

Intervention SoR QoE Comment

Isavuconazole A I DIl if mould active azole prophylaxis
Fewer adverse events than voriconazole

Voriconazole A I DIl if mould active azole prophylaxis

L-AmB B Il

Combination of voriconazole + C I No significant difference compared to voriconazole
anidulafungin In GM-positive (subgroup) better survival

ltraconazole 1] DIl if mould active azole prophylaxis
Il

1

1

I

I

Caspofungin
ABLC
Micafungin
ABCD

Conventional AmB

o O O O O O O

Other combination

Guideline recommendations are based on expert opinions. For all pharmaceutical products
mentioned please consult the relevant Summaries of Product Characteristics. Anidulafungin
does not have a licensed indication for the treatment of Invasive Aspergillosis Ullmann A, CMI 2018. Suppll-&38




: : Clinical Infectious Diseases
T_he Diagnostic Value of Halo e_md Reversed Halo 2011:52(9)1144155
Signs for Invasive Mold Infections in

Compromised Hosts

| |
Sarah P. Georgiadou,' Nikolaos V. Sipsas,' Edith M. Marom,2 and Dimitrios P. Kontoyiannis® 4

Infectious Diseases Unit, Pathophysialogy Department, Laikon General Hospital and Medical School, National and Kapodistrian University of Athens,

: - T malo signisa CT
i finding of groundglass
opacity surrounding a
pulmonary nodule or

Coagulationecrosiswithout,
; 'Tﬁﬂemmatory cells

: ":\.-.:l,,t

Figure 1. Radiological and histopathological appearance of HS. A, A 41-year-old neutropenic man who received treatment for acute myeloid leukemia
presented with a temperature of 39.5°C. This thin-section (3 mm) contrast-enhanced chest CT scan of the patient at the level of the main bronchi (B)
shows pulmonary nodules (N) surrounded by ground-glass opacities (white arrows), the HS. Of note, the normal lung vessels can be seen through the
increased opacity surrounding the nodules, thus the tem ground-glass opacities. The result of the Aspergillus antigen assay was positive on the day that
CT was performed, and Aspergillus terreus grew in bronchoalveolar lavage (BAL) cultures. B, Histopathological correlates of the HS in IPA. Left
Macroscopic lung section (autopsy specimen) with discrete, sharply demarcated nodules (amows) surrounded by a rim of hemorrhaging. Right, Acute
hemorrhagic necrosis in the periphery of the nodule (arrow) without an inflammatory response (hematoxylin and eosin stain). Figure 1B is published with
permission from Shibuya K, et al J Infect Chemother 2004; 10: 138-45. © Japanese Society of Chemotherapy and The Japanese Association for
Infectious Diseases, 2004.

70



Clinical Infectious Diseases

The Diagnostic Value of Halo and Reversed Halo e T

Signs for Invasive Mold Infections in
Compromised Hosts

G ¢ KeSersed halo sigs a focal
rounded area of ground-glass opacity
surrounded by a crescent or complete
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Sarah P. Georgiadou,! Nikolaos V. Sipsas,! Edith M. Marom,2 and Dimitrios P. Kontoyiannis?

TInfectious Diseases Unit, Pathophysiology Department, Laikon General Hospital and Medical School, National and Kapodistrian University of Athens,
Athens, Greece; and Departments of “Diagnostic Radiology, and *Infectious Diseases, Infection Control, and Employee Health, The University of Texas
MD Anderson Cancer Center, Houston, Texas

Figure 2. A 49-year-old neutropenic woman who received treatment for acute myeloid leukemia presented with fever. A, Thin-section (2.5 mm)
contrast-enhanced chest CT scan of the patient demonstrated a ring of consolidation (black arrow) surrounding a center of ground-glass opacities, the
RHS. B, Photomicrograph of a lobectomy specimen obtained from the patient (hematoxylin and eosin stain), showing that peripheral consolidation of the
nodule and the ground-glass opacities were caused by an infarcted lung with more hemorrhaging at the periphery (P) than at the center (C). C, Gomori
methenamine silver stain showing fungal hyphae with 90° branching, which is consistent with the presence of Zygomycetes hyphae.

CT pulmonary angiography can differentiate mold vs malignancy!!!!
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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 mold infections, including aspergillosis and
mucormycosis
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2016 IDSA Candida Guldelines
Azole susceptibility IDSA

A Testing is recommended. azoles for all candidasp;
echinocandins for prior use; C. glabrata C. parapsilosis

( strong recommendation; low quality evidence )
Candidaglabrata

A High dose fluconazole ( 800mg) qd 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
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Howard et al, Emerg Infect Dis 2009;15:1068
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Itraconazole Resistance in Aspergillus fumigatus

DAVID W. DENNING,"** K. VENKATESWARLU,® KAREN L. OAKLEY,** M. J. ANDERSON,?
N. J. MANNING,” DAVID A. STEVENS,® DAVID W. WARNOCK,” anp STEVEN L. KELLY?

Department of Infectious Di.s'ea.i'es and Tropical Medicine (Monsall Unir), North Manchester General Hospital, Cmr;u.s'ﬁ.ﬂ',
Manchester M8 6RB," Section qffﬂ_ﬁzmﬁu: Diseases, Deparement of Medicine, University of Manchester,” and
Deparmment of Microbiology,* Hope Hospital, Salford M6 SHD, Department of Molecular Biology and
Biotechnology, University of Sheffield,* and Neonawal Screening Laboratory, Sheffield Children's
Haspital® Shefficld 510 2UH, and Mycology Reference Laboratory, Public Health Laboratory,

Kingsdown, Brisrol BS2 SEL,F" United Kingdom, and Division of Infectious Diseases,

Department of Medicine, Santa Clara Valley Medical Cenrer,

San Jose, California 9512




Resistance in context of invasive aspergillosis

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

Sex

Malet
Male
Male
Female

Male

Fernale

Fernale

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

Pulmonary 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, Disease Massification®

Sputum
Ear swab
Bronchoalveol#-

lavage fluid

Sputum

Lung aspirate

Bronchoalveolar-
lavage fluid

Disseminated invasive agper-
gillosis, probable

Bronchoalveolar-

Invasive pulmonary aspf
lavage fluid 0|

ible

Bone Breakthrough agpergillus
< A5, proven
Nose swab Breakthrough aspergillus

sinusitis, pfOven

Previous Azole
Exposure

Prophylaxis with itra-

Prophylaxis with itra-

MNone

Prophylaxis with itra-

conazole (for =2 yr)

Prophylaxis with itra-

conazole (for 4 wk)

onazole (for >10 yr)

Treatment

Voriconazole (high-dose)

Surgery and topical
therapy

Surgery and posacon-
azole

Voriconazole

Caspofungin and
posaconazole

Voriconazole

Voriconazole, amphoteri-
cin B, and posacon-
azole

Voriconazole, caspofun-
gin, and posacon-
azole

Posaconazole

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

S1A ~ ~~

Overexpression of

drug target

Mutations in
CyblA




MetarraCerg oto CypS1A mov mpocodioovy
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 Fhelixk 4 Gehelix
ve = G54 -
S— t G434
l T =
TS  High MICs to ITC, \
R-POS - POS,VRC and RVC R-VRC
AAC 2003:47:1120-4 Int J Antimicrob Agents 2006:28:450-3 R-RYC
Multiple Triazole

Resistance
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Aspergillusfumigatus R o€ aloreg

e Evponn:

A B¢ Ayl oA N ioot qvo vt at AQ 2l a v d i
NopPBnlyd mmpu,dowN cov,AYy AL a, T10;
Pouvpavia kKat Avotpia

Exto¢ Evponng:

ATouvpHdoiKov B,d ommwvi a, Kiva,

MakKl o1 AV, |l voi a, Tavdavi

AKOplr o ouvOTRALISHEgANE 1t T4
TR46/Y121F/T289A.

Ae HMNA kKot KolAoffPdhag O
MEPI BPAWAQOPONKE TTPOOCPATC
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S w aftbelbs imported from the Netherlands and

bought from a garden centre in Dublin found that the

majority were cultured resistant to Voriconazole”
PressReader - Irish Examiner



https://www.pressreader.com/ireland/irish-examiner/20170519/281569470662343
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Jacques F. Meis"%3, Anuradha Chowdhary®, Johanna L. Rhodes’,
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Candidaauris. A rapidly emerging cause of
hospital-acquired MDR fungal infections globally

JAPANESE
FUNGUS
INFECTS

MORE THAN

200 IN UK
HOSPITALS




AﬂpoomaTn ot Tagndide aurs,n
EVUOQAULAV B KT 0 K @VDR)TUCE
avtoxxFiUkweEl TmTol1 KI An €L
VEWTAOEFAMBK Ol € X | VWOEK (
MAOYKOOMWIL O €&AamAwon,
maboyovo

ANéa ametl AR TO TEANEULUT
dLVOXEPEL A AVTII WET WTTI

Ol aoTE@OOI@@MIC® I NOnNTI



Tvvayopevel TNV KAMVIKN HETAOO0GT] KOl TNV
npoxinoen Nocokopcrwokomv outbreaks amé C.

auris?
AS e peoythiedka B0 C.aurisoe K/ X KA
Aovoipeo i@l XNio@d5kat | ov A

2016, O1 Tl OT WONKE E€EPYHPHEVOU
X WETE PIL & KAL VWV

AMeEANE T ITTTIP @Y WV T E B.1aUNS GOOIE QO,V |
(05/13-08/16,¢ de1 &€ amol KI opoO 9
D€ o wCawmsol a € BdoPuadecC €
TNV AXiOgw®Hn aocomopa oto No



H avtoyn Oepomevtikng wpokinon o€ C. auris?

A Agv vapyer CONSENSUS Yo 0pO1] avTIipETAOTION
AMe pidRWBULWY OTRAELW®OV

A1 MIOG¥RCO TH%T WV OTEAE JVY A
o€l pEC ADCOI a KOl

A Ne w1 gapledchpose (0.06+1 ng/ml) K o isavu
(<0.015£05png/mhapt muitmdpaocT I KOTT

Ao kSioxNMB: (15% - 30% MIC>2 pg/ml)

A Av T 0 XENX 1 OVED K 2000- 8% Vv € ¢

A To % tov eteheydv MDR ko 4% XDRI!!



C. Uuris
TOYKOGULO EYPYOPON

''''''

A CDC: http://www.cdc.gov/fungal/diseases/

A candidiasis/candida-auris-alert.ntml [last accessed
February 2017]),

A 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])

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

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