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Mepiypapgpa opiAiag

* loTOPIKO aAVAKAAUYNS TWV KAVOIVWV

* Tpo1TOG dPAONG

" APACTIKOTNTA £VAVTI TWV HUKATWV

= Avtoxn

= Apdaon oto BIO@iAl

= QapuakokivnTiK / PapuaAKOOUVAUIKI
= KAIVIKA TTPpAEN

=" JUUTTEPACHATO
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AvakaAuyn

" H avatmrtu¢n @apuakwy IKavVwyv va avaocTéEAAOuV T ocuvBeon
TNG YAUKAVNG, TTOU Eival ATTAPAITNTO CUCTATIKO TOU
KUTTOPIKOU TOIXWHOATOG TWV MUKATWYV, ATTOTEAECE Eva
opOCNMO OTNV AVTIMUKNTIOKNA OgpaTreia.

= Quoikd TTPOoiIoVTa
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AvakAaAuwn

Exivokavdivn Mpoiév (Upwong

Kaotro@ouykivn (1985) pneumocandin B, Glarea lozoyensis
Mika@ouykivn hexapeptide FR901370 Coleophoma empedra
AvIVTOUAQQOUYKivn echinocandin B, Aspergillus nidulans

O puknrag Glarea lozoyensis atropgovwOnke
atrd Ta VEPA TOU TTOTAPOU Lozoya KovTta aTn
MadpiTtn




AvakaAuyn

= The first echinocandin
« cilofungin

= Toxicity associated with a polyethylene glycol vehicle
required to solubilize the drug for an intravenous
administration

= The current group of echinocandins are semi-synthetic
analogues

- caspofungin

* micafungin

- anidulafungin

Debono and Gordee, 1994; Hector, 1993.




Xnpikn Aopn

*  KUKAIKG €COTTETTTIOIN

* N-linked acyl lipid
TTAEUPIKEC AAUCIDEC

e ETMTPETTOUV TNV
TTPOOKOAANON TOU
PapHAKOU OTA
QWO @OAITTIOIO TNG
KUTTOPIKNG
HepBPAvNg Twv
MUKATWV

Micafungin Aminocandin
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Tpotrog Apdaong

Exivokavdiveg
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AvaoToAn TG ouvleTAONS TS YAUKAVNG
AvoooTtpoTtrotroinTikn Apaon
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Structure of the 1,3-B-D-glucan synthase enzyme,
revealing the site of action of micafungin

Catalytic 1,3-B-D-glucan
subunit ¥ Y W ) Exoplasm
(Fks)
Plasma
membrane
Soluble (:SiDP
regulatory Cytoplasm
subunit <i}

Rhol

UDP = uridine diphosphate
Kurtz MB & Douglas CM. J Med Vet Mycology 1997; 35:79-86



Zupopuknrteg (Kavrivra)

= O1 YAUKAVEG aTTOTEAOUV TO
30-60% Tng padag Tou
TOIXWHMATOG

* ETrTopyévwg, n avaoToAn TnG
B-1,3-D-glucan ocuvBeTtdong
gival Bavartneopog yia Tnv
KAVTIVTA, YIOTi TO KUTTOPIKO
TOIXWMO XWPIGC YAUKAVN OgV
QVTEXEI OTNV AUENMEVN
WOHWTIKA TTiEON KATA TNV
KUTTOPIKN aVATTTUEN.




TpotrOog Apdong

* NnpaTtoeideig puknteg (Aspergillus fumigatus)

* H peydAn moodTnTa TNG YAUKAVNG BPICKETAI OTIS KOPUPEG TNG

UPNGS Kal OTA ONHEIa TWV OIOKAADWOEWV.

* ETTOpéVWwG, n AUon a@opd uOVo auTd Ta onMEiIa Kal
TTPOKUTITOUV OUOHOPPIKEG, OI1ONMATWONG UPEG TTOU dlaTnpouv

OHWG v {wn Ta UTTOAOITTA THAHMOATA TOUG.
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Candida Vs. Aspergillus Species
Differences In Patterns of Echinocandin Killing

C. albicans A. fumigatus 293

24 hours



TpotrOog Apdong

= Echinocandins may possess an immunomodulatory mechanism
of antifungal activity

= Under normal conditions, B-glucan epitopes are masked by cell
constituents such as mannoproteins, rendering them less
Immunogenic to mammalian cells

 Wheeler and Fink, 2006

= Exposure of C. albicans to sub-lethal echinocandin
concentrations results in the “unmasking” of immunogenic [3-
glucan epitopes in vitro and in vivo enhancing host inflammatory
responses against these fungi.
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APAZTIKOTHTA ENANTI TQN MYKHTQN

EXINOKANAINEZ
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ZUPOMUKNTEG

Aminocandin Anidulafungin Caspofungin Micafungin
C. albicans 0.015

C. glabrata 0.25 0.25 0.06 0.12 0.03 0.06 0.015 0.015

C. tropicalis 0.25 1 0.03 0.06 0.03 0.06 0.03 0.06
C. krusei 0.12 0.06 0.06 0.12 0.25 0.06 0.12
C. lusitaniae - 0.25 0.12 0.25
C. kefyr - - 0.06 0.12 0.015 0.015 0.06 0.06
C. famata 0.25

Pfaller et al., 2008
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EvOnuiIKoi NUKNTEG

Aminocandin  Anidulafungin Caspofungin Micafungin
MIC range MIC range MIC range MIC range
(mg/L) (mg/L) (mg/L) (mg/L)
H. capsulatum - 1-8 0.5-32 64
B. dermatitidis - 0.5-8 0.5-8 >64
C. immitis - >64 >64 >64

Kohler et al., 2000
Nakai et al., 2003
Tawara et al., 2000
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Y@OMUKNTEG

Aminocandin Anidulafungin Caspofungin Micafungin
Fungi MIC;, MIC,, MIC., MICy, MIC., MIC,, MIC,, MIC,,
(mg/L) (mg/L) (mg/L) mg/L (mg/L mg/L mg/L mg/L
A. fumigatus 0.12-0.5 0.008-0.25 0.06-0.12 0.007-0.03
A. terreus - 0.03 0.12-2 0.004-0.007
A. flavus - 0.03-0.125 0.03-0.12 0.003-0.04
A. niger - 0.03-0.125 0.12-2 0.007-0.015
F. solani 128-256 >16 >8 >8
F. oxysporum 128-256 >16 >8 >8
Mucorales 4-16 >16 >8 >8
Absidia 4-16 >16 >8 >8
Rhizopus 4-16 >16 >8 >8
Scedosporium 4-8 >16 >8 >8

Pfaller et al., 2008
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EAANVIKN guTTEIPIO

= Exivokavoiveg
* H ouvoAikn MIC90 yia Ta 6 cuxvotepa oteAéxn Candida Arav

—0.03 g/ml - 0.5 g/ml

= 2UVOAIKA, n MIC90 Twv gxivokavaivwy yia tnv C.
parapsilosis nrav 2 g/ml
= JUYKPITIKO
« C. albicans (MIC range, 0.06 to 0.25 g/ml)

« C. glabrata (MIC range, 0.12to 1 g/ml)
« C. tropicalis (MIC range, 0.12 to 0.25 g/ml)

Dimopoulos G, Velegraki A, Falagas ME. A 10-year survey of antifungal susceptibility of
candidemia isolates from intensive care unit patients in Greece.
Antimicrob Agents Chemother. 2009;53:1242-4.
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Avtoxn

Exivokavdiveg
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FKS1 sequencing of Candida parapsilosis

C. parapsilosis
« All strains presented the expected proline to alanine natural occurring
mutation on the hot spot one region of the FKS1 gene
* No mutations on the hot spot one region of the FKS2 gene

Species Strain ID FKS1 HS1

C. parapsilosis TTCTTGACTTTGTCATTGAGAGATGCT FLTLSLRDA

330 0
NN T C T T G A C T T TG T CA

Gamaletsou MN, et al. ESCMID 2013, Berlin




Mechanisms of Resistance:
Echinocandins

Cell wall remodeling with FKS1 mutations
Sy % % 50,000x

« Point mutations in FKS1>
FKS2 gene

 FKS1 mutants require higher
doses for efficacy in animals

g
¥

 Decreased sensitivity of ﬁ.é?;t'i?PiC??J.i‘S CAS MIC 0.25 il |
enzyme complex in vitro '

e FKS1 mutants exhibit
elevated MICs (4-8 pg/mL) for
all 3 echinocandins

Park et al. Antimicrob Agents Chemother. 2005;49:3264-3273.
Perlin. Drug Resist Updat. 2007;10:121-130.

C. tropicalis CAS MIC 8 ug/mL



Example of acquired echinocandin resistance in
C.albicans isolates recovered from a single patient

Glucan Mouse Model
synthesis (Burden)

#1 C. albicans None 0.5 0.56 <0.06
#2 C. albicans None 0.25 0.91 0.01
#3 C. albicans S645F >8 162 1.09
#4 C. albicans > 8 1997 9.98

Park et al., JAC 2005
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EmidnuioAoyia octo MDACC

Candida species 1988-1992 1993-2002 2001-2007
n=230 n=281 n=173
C. albicans 79 (34) 38 (13) 41 (24)
Non-albicans species 139 (60) 227 (81) 129 (75)
C. glabrata 28 (12) 86 (31) 8 (5)
C. krusei 17 (7) 68 (24) 30 (17)
C. parapsilosis 33 (14) 39 (14) 42 (24)
C. tropicalis 53 (23) 27 (10) 37 (21)

Sipsas NV et al. Cancer 2009
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Ma. (%) among Mo, (%) among

Univariabe analysis

Multivariate analysis

o group contral group
Characteristic or parameter im = 51)or {m = 102} or
values fox valuss fornp o gsm 0 FOOR 95 CI P
group group

Sax 1.71 DET-336 012
Male 66Ty 54 (529
Female 17(33.3) 45 (47.1)

Age at fungernia (X1 LS
=65 years 45 (38.2) 66 (54.7) A8l 151957 327 LIRS0
=63 years G(11.8) 35 (353) 1 1

Median length (days) of ay® (IOR) in treatment center 15 (28.0) 14 (25.1) 1ol 085103 051

Prior exposare to caspofungin (within 30 days) 14 (27.5) G (539 6,31 206-1933 00l 5325 LAE-1635  dudd

Prior exposure to azole antifungal agent (within 30 days) 5 (98 12 (793 081 027246 071

Presence of hematological diseasa(s): 0.09
Aoute leukemia 24 (471 35 (34.3) 262 106646
Lymphoma 17(33.3) 31 (30.4) 210 07559
Otherns) 10(19.6) A (353) 1

Presence of cancer 1 20 5 4.9 036 004336 036

History of:

Previous surgery (30 days) R 11 (10.8) 036 D0s-les 019
Allogeneic HSCT 10(19.6) 12 (11.8) LET 074475 019
Autologons HRCT 4 (T.E) EEERY 200 D000 033
GVHD G1LE) G (539 250 DATR31 017
Use of or exposure to:
Immunceuppressive agents (including corticosteroids) 14 (27.5) 28(27.5) 086 040-185 Q.69
Broad-spectrum antimicrobial agents 25 (49.0) 56 (54.9) 072 03-160 042
Central venous cathe ter 46 (90.2) T (B5.3) 160 054472 039
Indwelling venous catheter 11 (21.6) 28(27.5) 070 030163 041
Arterial catheter ER R 11 (108} 035 D15-196 035
Urinary probe 5 (9.8) 12 (11.8) 08l 027-246 071
Other foreign material ER R TG 086 022332 082
Death before day 30 15 (29.4) 40(39.2)

“ HSCT, hematopoietic stem cell transplantation; GVHIY, graft-verss-host disease. Values in boldface indicabe statistical significance.
B Walues are available for 18 patients in the case group and 41 patients in the control growp admitbed for inpatient treatment.




Eagle-effect

= A paradoxical tolerance to echinocandin activity in Candida
species may be seen at higher drug concentrations

 Hector, 1993

= The phenomena is usually evident in vitro by normal
susceptibility patterns at low MICs , but then paradoxically
at high levels of growth at higher drug concentrations (> 16
mg/L)

= More common with caspofungin
« Chamilos et al., 2007; Perlin, 2007

= Paradoxical growth is not related to FKS1 mutations
- Stevens et al., 2005
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EAGLE EFFECT

GROWTH
A

>
2 UYKEVTPWOT PapUAKOU
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Eagle-effect

= This paradoxical phenotype in vitro has been difficult to

document in vivo

 Clemons et al., 2006

= Therefore, the clinical significance of this tolerance effect

outside laboratory testing remains unknown.

- T ———



Néa breakpoints

Table 1. Interpretive Guidelines for In Vitro Susceptibility Testing of Candida
spp- and Echinocandins’

MIC Range (ng/ml.)

Antifungal Agent Species S 1 R
C. albicans <0.25 0.5 >1

C. glabrata <0.12 0.25 >0.5
Anidulafungin” C. tropicalis <0.25 0.5 >1
C. krusei <0.25 0.5 >1
C. parapsilosis <2 4 > 8
C. guilliermondii <2 4 >8

Pfaller MA, et al. CLSI Subcommittee for Antifungal Testing. Clinical breakpoints
for the echinocandins and Candida revisited: integration of molecular, clinical, and
microbiological data to arrive at species-specific interpretive criteria. Drug Resist

Update 2011;14:164-176.
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Moia gival n KAIVIKA onuacia Twv MICs kai
TwV Breakpoints

Mikpr) o€ OUDETEPOTTEVIKOUG QC0OEVEIG ME
QIMATOAOYIKEG KOKONOEIEG
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MLC/MIC ratios of seven C. parapsilosis isolates
with MICs £ 1 ug/ml to all echinocandins.

Patient # Antifungal at the time of MLC / MIC
BTC
- Caspofungin Anindulafungin Micafungin
Amphotericin B 2 2 2
Amphotericin B - Voriconazole 8 8 8
_ Posaconazole 2 2 2
Fluconazole 16 16 2
Posaconazole 4 1 1
Posaconazole 1 2 2
Amphotericin B 8 8 2

Gamaletsou MN, et al. ESCMID 2013, Berlin
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Efficacy of Anidulafungin in 504 Patients
with Invasive Candidiasis
Response by pathogen (EOivT)

100%
C. albicans 256 . 77% 78% 78%
80% 73%
C. glabrata 110 ks
60% T
C. parapsilosis 69
40% A “Pooled data
C. tropicalis ° :
P 69 “Reboli et al
C. krusei 16 20%

0%

® AQ) o o Q)
a\b\oa \(\,;\ e 0 .6\(\,‘6 L
’ @@ (0 T Gl
< g\’<>‘° a‘f&Q‘*’ 0\‘09 o ¥

C-
Kullberg et al., ICAAC, Sep 11, 2012
— Reboli et al.| N Enil J Med 2007



Apaon ota BIOUMEVIO
Biofilms

Exivokavoiveg
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Apaon ota BIOUMEVIO

= Echinocandins are unique among currently-available
systemic antifungal agents in their capacity to retain
activity against biofilm-embedded Candida species.

= Under biofilm-like conditions, the MIC values for
amphotericin B and fluconazole may increase by 10 to
1000-fold

« Kuhn et al., 2002; Ramage et al., 2002.

= MIC values for the echinocandins, with inoculum reductions
of >99% for biofilm-embedded C. albicans

- Kuhn et al., 2002; Ramage et al., 2002.
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Antifungal Resistance in Biofilms Is Associated with
Increased B-Glucan

Mechanism of Biofilm formation

Catheter surface

P~ - o o e
1 A B—glucan in cell wall

and biofilm milieu directly =~ T8
inhibits fluconazole activity

BiOﬁIm 200 nm

e




Echinocandin Activity vs.
Biofilm-Embedded Candida

Antifungal Killing vs. Biofilm-Embedded Echinocandin response in azole-
Candida spp. refractory esophagitis

. [
Drug Conc (ng/mL)

m' iemother 2002;46:3634

% Viability (XTT Assay)




Echinicandin activity against biofilms

= Echinocandins showed excellent activity against both intermediate- and mature-
phase biofilms of two separate Candida albicans strains:

« ATCC 3153
« ATCC 66396

B caspofungin 2 mg/l B Micafungin 5 mg/l

(a) C. albicans ATCC 3155 (b) C. albicans ATCC 66396
S 100+ & 100-

= 90+ c 90+

2 70+ 2 70+

e e

c 60 - < 604

E, 50 -+ £ 504

2 40 - % 40 -

O P

> 307 > 30-

£ 204 g 20

= 104 S 10-

m 0 - T T M 0

24h 48h 72h 24h 48h 24h 48h 72h 24h 48h

12 h old biofilm 5 day old biofilm 12 h old biofilm 5 day old biofilm




Echinocandins Are Fungicidal Versus Candida
Species And Exhibit Activity Against
Biofilm-embedded Organisms




QapuaKOKIVNTIKE / @OPHOAKOOUVOMIKA

AAANAeTIOpAOEIG
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DappakokivnTIK Twv AM:
KaTtavoun Tou gapuaKou

> YW S
¥ &1

‘Hnap/ ‘EvTtepo / KNZ/ O@Ba Ouponol

>nAnv  Neppog XO0An meopov ~ ENY  APMOC  NnTIKO
AmB + + + + - — -
5FC + + + + + + +
FLU + i + + + + +
ITR + + + + - — -
VOR + + + + + + —
HON + + + + - — —
Echino + + + + - — —

+ 250% of serum concentrations
- <10% of serum concentrations

Groll AH et al. Advances in Pharmacol. 1998:44:343.



QapuaKoKIVNTIKE / @OPHOKOOUVOMIKA

Variable Anidulafungin2
200/100

Cax (50 mg dose) 8.6

Bioavailability 2-71%

ty,26 (NOUrs) 24-26

Vvd (L/kg) 0.50

AUC (mgeh/L) 11.8

Protein binding (%) 84

Metabolism Not metabolized,

undergoes slow
chemical degradation
to inactive metabolites

Cl (total) (ml/min/kg) 0.26
Fraction urine excretion <1%

CSF penetration (% of <0.1%

plasma)

Caspofungin®
70/50

14.03
minimal
9-11

0.14
87.9-114.8
96-97

Slow peptide hydrolysis
and N-acetylation, with
some spontaneous
degradation to peptide
product

0.15
1.40%
<0.1%

Micafungin®
100

10.1
minimal
11-17
0.22-0.24
111.30
99.8

Metabolized by catechol-
O-methytransferase and
to a lesser extent,
CYP1A2, 2B6, 2C and
3A4

0.19
0.70%
<0.1%
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MeTaBOAICHOG KOl ATTEKKPIOT

Intravenous
only

i o
9

OA

N-acetylation

S O

COMT

/

Biliary
elimination

.—/

\\

Micafungin

m

low:chemical
dati

degra

S

Anidulafungin

(

OATP=0Organic anion-transporting polype
COMT=Catechol-O-methyltransferase.




H AvivtouAa@ouykivn vgiotartal Bpadeia XNMUIKNA
a1TTOoOO0UNOT OE PUOIOAOYIKEG OUVONKEG

Evepyo Mopio H aAucida avoiyel To avevepyd avoIKTo TTETTTIOI0
@uololoyika 37°C dlaoTTATal O€ TTETTTIOKA
Kol pH 7.4 TTPOIOVTA ATTOOOUNONG TTOU

atroBdaAAovTal ye Ta KOTTpava
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Echinocandin Pharmacokinetics In Hepatic Dysfunction
(Child-pugh Score 7-9): Clinical Significance?

80 - Rationale for dosage adjustment
with caspofungin

60 -

40

20+

A in Population AUC,,,
vs. Healthy Controls

o . -J

_40 A
caspofungin micafungin anidulafungin

Stone et al. Antimicrobial Agents Chemother 2002; 46:739.
Hebart et al. J Clin Pharmacokin 2005;45:1145-52.
.FDA.gov accessed 5-15-06

WWW.



http://www.cder.gov/

NMpoocapuoyn 660n¢g

Dosage adjustmentin No adjustment No adjustment No adjustment
renal insufficiency necessary necessary necessary
Dosage adjustmentin No adjustment Child-Pugh 5-6: Child-Pugh 7-9,
hepatic insufficiency  necessary none; C,.x and ClI not
Child-Pugh 7-9, significantly altered
significant increases but AUC decreased
in AUC, consider compared to healthy
reducing subjects
maintenance dose to
35 mg/day;
Child Pugh >9:
no data
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QapHAKEUTIKEG AAANAETTIOPAOCEIC TWV

EXIVOKAVOIVWYV
Anidulafungin Caspofungin Micafungin
200/100 70/50 100
Anidulafungin AUC Concomitant cyclosporin Micafungin increases the
decreased ~ 20% by increases caspofungin AUC AUC of sirolimus and
cyclosporin by 35% decreases the clearance of

cyclosporin by 16%
Enzyme inducers (rifampin,
efavirenz, nevirapine, Micafungin increases the
phenytoin, dexamethasone, AUC of nifedipine by 18%
carbamazepine) reduce
caspofungin AUC by 15-
30%

Caspofungin reduces
tacrolimus AUC by 20%
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KAivikn Mpdén

KavTivra

- T —,——



KAIVIKEG HEAETEC EXIVOKAVOIVOV OTNV
KAavTIVTAlHia

Success rate
Study Design (cured + improved)

Caspofungin vs.

Mora-Duarte et al, 2002 amphotericin B

73% vs. 62%

*p=ns
Micafungin vs. 74% (100 mg)
Betts et al, 2006 caspofungin 70% (150 mg) VS 71%
Micafungin vs.
Kuse et al, 2007 liposomal 74% vs. 70%
amphotericin B *p=ns

Anidulafungin vs.

Reboli et al, 2005 fluconazole

76% vs. 60%

**p<0.05

Mora-Duarte J et al. N Engl J Med. 2002;347:2020-2029.

Betts RF et al. 2006.
Kuse E-R et al. Lancet. 2007;369:1519-1527.
Reboli AC et al. N Engl J Med. 2007;356:2472-2482.




Treatment Success In Invasive Candidiasis
End of IV Therapy (ITT/MITT Analysis)

100 -
90 73.4% 73.9% 70.3% 75.6%
80 A
70+
60
501
40
30
20
10-

O_

% Response




KAivikn Mpdén

AcTTEPYIAAOG
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Current first-line Treatment Guidelines: |A

IDSA! _ ECIL®__| DGHO!

AmB DC Alternative
AmB-LS Al Al Bl All Alternative
ABLC BII

ABCD D

Itraconazole Clll

Posaconazole

Voriconazole Al Al Al Al Recommended

Caspofungin Cli

Micafungin

Combination Not Discouraged Discouraged Clll b sgpportlve
recommended evidence

Walsh TJ, et al. Clin Infect Dis 2008;46:327—60.
Prentice AG, et al. http://www.bcshguidelines.com/documents/fungal_infection bcsh 2008.pdf

Maertens J et al. Bone Marrow Transplantation 2011; 46:709-18
Bohme A et al. Ann Hematol 2009;88:97—-110

Thursky KA, et al. Intern Med J 2008;38:496-520



http://www.bcshguidelines.com/documents/fungal_infection_bcsh_2008.pdf

Invasive pulmonary aspergillosis
Combination therapy

= First line
* Not recommended D-IlI
= Salvage
« Caspofungin + Lipid AMB C-ll
« Caspofungin + Voriconazole C-ll

- AMB (any formulation) and —azole no data

- T —,———



I IVORICONAZOLE ALONE OR IN COMBINATION WITH

ANIDULAFUNGIN AGAINST ASPERGIILLOSIS
Marr et al. ECCMID 2012; Abstr #L.B2812 2012

454 IA suspected
hematologic patients

VORICONAZOLE
ANIDULAFUNGIN

(2-4 weeks)
proven/prr «
\1:_,’; invasive as Q S \1‘12/

®
2.69% Q e 439/
&0 (r // omplete) =

29% Q <eeks mortality 39%



A randomised, double-blind study of combination antifungal therapy
with voriconazole and anidulafungin versus voriconazole monotherapy
for primary treatment of invasive aspergillosis

Kieren A. Marr,’ Haran Schlamm,? Scott T. Rottinghaus,? Shyla Jagannatha,? Eric J. Bow,® John R. Wingard,*
Peter Pappas,® Raoul Herbrecht,® Thomas J. Walsh,” Johan Maertens® and the Mycoses Study Group

3 MITT population a) MITT population, probable IA based on GM only
1.004 = Voriconazole/anidulafungin (n=135) 1.004 — Voriconazole/anidulafungin {n=108)
— Voriconazole/placebo (n=142) — Voriconazole/placebo (n=110)
0.75+ 075+
5 5
5 B
c
S b=
s g
= bj Mortality at Week & = i
2 0504 ) ity o ERT b) Mortality at Wesk 6
2 B
3 C— s |
= =
2 p=0.0868 %
E: 85% CI-18.0, 1.5 2 00,05
9 I PR @ 95% Cl-22.7, -0.4
0.25] LN 70 T
Vorifanid Vori/placebo Vorifplacebo
0.00+ 0.00
T T T T T T T T T T I I T T I T T T I
o 10 20 30 40 50 60 70 80 20 0 10 20 30 40 50 60 7O a0
Time to death (days) Time to death (days)




KAivikn Mpdén

Mpo@UAAEN o€ AINATOAOYIKOUG O OEVEIG
uynAou Kivdouvou
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Mika@ouykivn vs. @AoukovalOAn o€
aAAoyeveic kal autoAoyoug HSCT aoBeveic:
2UVOAIKA TTOOO0O0TA BEPATTEUTIKAG ETTITUYXIOG

NMNoocooTd BEPATTEUTIKNG

emiTuyiag (%)

90 A
80 -
70 A
60 A
50 -
40
30 A
20 -
10 -

O Mika@ouykivn O ®PAoukovaloAn

p=0.03
' |
80.0
73.5
n =425 n =457
MiKa@ouyKivn ®AoukovaldAn

van Burik JA, et al. Clin Infect Dis 2004; 39: 1407-16.



IDSA 2011

_______Mooi ____[MooAM X0k

Mpo@UAain « allogeneic Fluconazole,
EVAVTI HSCT itraconazole,
dINONTIKAS reC|p|e_nts voriconazole,
KOVTIVTiaong © Iniensive oSO,

remission- micafungin,

induction or caspofungin

salvage-

Induction

chemotherapy

for acute

leukemia

o (A-D).

— Clinical Infectious Diseases 2011;52:427—431



IDSA 2011

_______Mowoi ___[MooAM ______|EvaMakmkd

Mpo@UAain AcOeveig e ‘[NooakovaloAn ‘ItpakovadoAn
EVAVTI OMA ka1 MDS (200 mg kaBe 8 wpeg) (200 mg kaGde 12
5INONTIKAC (1%t induction) wpeg 1V yia 2
T iAA MEPEC, aKOAOUBWC
QOTEPYIARWONS | iseT 200 mg KkGdE 24
(GVHD kai wpeg 1V) A
OUOETEPOTTEVIQ) ITpakovadoAn (200
mg PO k&0Bg 12
WPEQ);

*Mika@ouykivn
(50 mg/nuepa)

— Clinical Infectious Diseases 2011;52:427—431



Incidence Density of Invasive Fungal Infections during Primary Antifungal Prophylaxis in

Newly Diagnosed Acute Myeloid Leukemia in a Tertiary Cancer Center, 2009 - 2011

Marisa Z. R. Gomes,"” Victor E. Mulanovich,” Y. Jiang,” Russell E. Lewis,” Dimitrios P.

* * a
Kontoyiannis
Echinorandin PAP Anti-dspergiiius azole PAR
(per 1000 prophylaxds-days, (per 1000 prophylais-days,
Ourcome [95% CI]) [95% CI) Pale
D 120y sy pricd 152 patients with
Overall IFIs 2.1 (4.64-13.20) 1.3 (1.21-380 <0001 AM L rece |Ved AF
Doouentad IFl: 71 (3.8E-11.93) 11(03-2.29) <0.0001 - -
prophylaxis during
Mold docvmented TFIs 4.6(2.08-8.6T) 1.1 (0.38-2.28) =01 . . . .
remission-induction
Yeas: [Flz 2.0(0.54-520) 0 =001
. | chemotherapy
Definite IF1s 4.1 (1.75-8.01) 0.18 (0.02-2.78) <0001
Probatle “invasive aspergillosis™ 3.0(1.11-6.53) 0.7 (0.19-1.80) 0.045
Presumed IFls LO(0.11-3.6T) 1.2 (1.48-2.53) 0.61
EATs 41(1.75-8.0) 2.8 (1.60-2.56) 038
During 42-day smdy period
Docurented IFT B.6(428-15.3T) 2.4 (0. TT-5.60) 0.03

IFI:s, mvasive fimgal infections; EATs, empincal antifungal therapees; PAP, primary antifungal

prophylaxis

Antimicrob Agents Chemother. 2014 Mar 3
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Eptreipikn aywyn — Kaoto@ouykivn

e 1,095 patients in primary efficacy analysis Overall success rate (%)
(MITT population) 100 -

* Components of composite endpoint:
(caspofungin vs L-AmB)

— Treatment of baseline fungal
infection
51.9% vs 25.9% (p=0.04) 60 -

— No breakthrough fungal infections
94.8% vs 95.5% (p=ns) 40 - 33,9 33,7
— Survival for 7 days after EOT
92.6% vs 89.2% (p=0.05) 20 -

— Resolution of fever during the period
of neutropenia 0 : |

41.2% vs 41.4% (p=ns) Caspofungin L-AmB

— Premature discontinuations (70>50 mg/day) (3 mg/kg/day)
10.3% vs 14.5% (p=0.03) N=556 n=539

Walsh TJ, et al. N Engl J Med 2004;351;1391-402 63




Eptreipikn aywyn — Mikagouykivn

Patient Initial Micafungin dose escalation Success rate
S micafungin allowed? (max dose)
dose

Yanada 2006 18 50 mg/day Yes (300 mg/day) 77.8%
Toubai 2007 23 50-300 mg/day No 73.9%
Tamura 2009 51 50-150 mg/day Yes (300 mg/day) 86.3%
Kubiak 2010 174 100 mg/day No 81.0%
Park 2010 47 100 mg/day No 61.7%
Goto 2010 53 150 mg/day Yes (300 mg/day) 69.8%
Yamaguchi 119 50-300 mg/day Yes (not specified) 79.0%/39.5%*
2011
Yoshida 2012 388 50-150 mg/day Yes (300 mg/day) 65.3%
Racil 2013 73 100 mg/day No 84.5%/64.8%*
Kobayashi 25 1-3 mg/kg/day Yes (6 mg/kg/day) 56.7%
2013
Mizuno 2013 78 150 mg/day No 60.3%

- T ————



IDSA 2008

| Mpwrapxikids | EvoMakTiKis

«Empirical» kai L-AMB «Preemptive»
«preemptive» (3 mg/kg/nuépa BeparTreia o€
QVTIJUKNTIQOIKN eVOOPAERIWC), uypnAou Kivdouvou
Beparreia caspofungin aobBeveic pe
itraconazole aTTOOEIEN
voriconazole 2M (11.X%., O1IROnoN
TTVveUova r) BETIKO
Al QTTOTEAET A
yaAakTopavvavng)

— Clin Inf Dis 2008; 46: 327-60.



ECIL-4 guidelines
Empirical antifungal therapy

Antifungal agent Daily dose Level of
recommendation

Liposomal AmB 3 mg/kg A-l
Caspofungin 50 mg A-l
AmB colloidal dispersion 4 mg/kg B-I
AmB lipid complex 5 malkg B-I
Itraconazole 200 mg IV B-I
Voriconazole 2 x 3 mg/kg IV B-I
Micafungin 100 mg B-I
AmB deoxycholate 0.5-1 mg/kg B-1/D-I
Fluconazole 400 mg IV C-l

Maertens J, et al. Bone Marrow Transplant 2011;46:709-18



EyKekpIpEvEG eVOEiEeIg Kal OOOEIC

Caspofungin

Micafungin

Anidulafungin

- —

for sub-optimal clinical
response

100 mg/day: C. albicans

Indications * Invasive candidiasis | * Esophageal candidiasis « Esophageal candidiasis
* Esophageal * Invasive candidiasis  Candidemia in non-
candidiasis - Prophylaxis of Candida neutropenic patients
sempiric therapy in infections in HSCT
febrile neutropenic
patients
*Refractory
aspergillosis

Dosing 70 mg day#1, Esophageal candidiasis: Candidemia
then 50 mg/day 150 mg/day 200 mg day#1
thereafter HSCT prophylaxis: then 100 mg/day

50 mg/day
Increase to 70 mg daily | Candidemia:




Pediatric patients

= Caspofungin is approved in pediatric patients 12 months to 17
years of age. The safety and efficacy of caspofungin have not
been sufficiently studied in clinical trials involving neonates and
Infants <12 months of age. Caution is advised when treating this

age group.

= Micafungin is indicated in children of all ages for the treatment of
iInvasive candidiasis and prophylaxis of Candida infection in
patients undergoing allogeneic HSCT or patients who are

expected to have neutropenia (ANC <500/uL) for 210 days

- T ——



Pediatric dosing

» Dosing studies completed to date for all three of the

echinocandins in the pediatric population,
« Caspofungin: 50 mg/m?rather than 1 mg/kg
* Micafungin: dosage adjustment needed at < 8 years

« Anidulafungin: no dosage adjustment needed

- T —



Eykupoouvn

= There are no adequate well-controlled studies of
anidulafungin, caspofungin, or micafungin in pregnant

women

= |t iIs not known whether anidulafungin, caspofungin, or

micafungin are excreted in human breast milk.

- TT—,——



Intravitreal treatment

= Intravitreal caspofungin (100 pg/ 0.1 mL)
- Kusbeci et al., 2007

= Intravitreal micafungin (15 pg/ 0.06 mL)
* Harrison et al., 2005

= effective and safe in rabbit models of Candida and
Aspergillus endophthalmitis.

= Anidulafungin may be a less ideal echinocandin due to the
alcohol vehicle required for solubilization

= Sufficient clinical experience is lacking
- Khan et al., 2007

- TT—,——



Moia exivokavdivn;

* ATTOTEAECHATIKOTNTA

* TomkA emidnuIoAoyia

 Paopa

« Avtoxn

 Ao@dAcia / avoxi

* AAANAeTTIOpAOEIG

* [Ipoocapupoyn 060Nn¢g o€ NTTATIKA / VEQPIKN AEITOUPYiO
o KAIVIKEG HEAETEG
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KooTog




Echinocandins-ldeal Antifungals For Canidiasis?

Advantages Disadvantages
= Excellent in vivo Candida Efficacy = Notable holes in Spectrum
= No cross resistance among azole- for other yeasts (e.g.,

resistant Candida species Trichosporon,

Cryptococcus)

* Predictable pharmacokinetic profile

. = No oral formulation
= Excellent safety at efficacious doses

= Not distributed in
anatomically priveleged
sites (e.g.,CNS, eye)

= L_ow theoretical risk of drug
Interactions or antagonism of other
antifungals

- —






