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Antifungal Uygulama Stratejileri

Profilaksi: Yuksek riskli donemde IFI ‘lerin 6nlenmesi amaci ile
antifungal verilmesi

Empirik Tedavi: Empirik Antibakteriyel tedaviye ragmen en az
‘| ATESIN YONLENDIRDIGI TEDAVI

nedeni ile tedaviye antifungal eklenmesi

n ates

Preemtlf Tedaw Ama muhtemel erken IF] n|n tedaV|S|d|r
HENUZ DAHA STANDARDIZE EDILEMEDI
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EMPIRIK ANTIFUNGAL TEDAVI CALISMALARI

Iki Empirik tedavi Ajaninin Karsilastirilmasi

Notropeni + persiste eden veya tekrarlayan ates

Acik Etiketli ya da Cift Kor randomize ¢alismalar

Amfoterisin B diger formlari

Amfoterisib B Ekinokandinler

Azoller

Degerlendirme: Etkinlik ve Toksisite
Etkinlik: Birlesik sonug (3-6 kriter)




Empirik Antifungal Tedavi Calismalari

Size Design Regimens Primary endpoint
Prentice, 1997 338 Open Lipo AmB 1 or 3 Severe toxicity
vs AmB-d 1
White, 1998 196 Double- ABCD 4 Nephrotoxicity
Blind vs AmB-d 0.8
Walsh, 1999 687 Double- Lipo AmB 0.6 Equivalent effizacy (+ 10%)
Blind vs AmB-d 0.6
Wingard, 2000 244 Double- Lipo AmB 3 or 5 Infusion-related toxicity
Blind vs ABLC 5
Winston, 2000 317 Open Fluco 400 Equivalent efficacy (+ 15%)
vs AmB-d 0.5
Boogaerts, 2001 360 Open Itra 200, then 400 Equivalent efficacy (+ 15%)
vs AmB-d 0.7-1
Ehninger, 2002 162 Open Itra 200, then 400 Severe toxicity
vs AmB-d 0.7-1
Walsh, 2002 837 Open Vori 6, then 400 Non-inferior efficacy (£ 10%)
vs Lipo AmB 3
Walsh, 2004 1095 Double- Caspo 50 Non-inferior efficacy (£ 10%)
Blind vs Lipo AmB 3




ABCD vs AmB-deoksikolat
Cift kor randomize calisma (n: 196)

ABCD AmB-D
Genel Basari Diizeyi % 50 % 43.2

Atoc RPaznliicvnn 0/ )
ABCD ile daha az nefrotoksisite, daha fazla infiizyona bagh
reaksiyon
Febrll notropeni empirik tedavide Esdeger Etkinlik

0/

0 0
infek3|yon /o 3.1 /o 3.2
Ates dusmesi icin . .
median sure l gun 5 gun
Kalicl defervesans % 33.7 % 40

White M, CID 1998



Lipozomal AmB vs AmB-deoksikolat
Cift kor randomize calisma (n: 687)

LAMB AmB-D
Genel Basari Diizeyi % 50 % 49
Sirvi % 93 % 90
Ates rezollisyonu % 58 % 58
Toksisite ya da basarisizlik
nedeni ile ilacin kesilmesi 7014 7019
Tedavi esnasinda iFi % 3.2* % 7.8*
Nefrotoksisite % 19* % 34*

Walsh T, NEJM 1999



ABLC (5mg/kg) vs LAMB (3 veya S mg/kg)
Cift kor randomize calisma (n: 244)

ABLC | LAMB 3mg | LAMB 5mg
Genel basar % 33.3 % 40 % 42
Inflizyona bagli Ates N « -
Artis! (>1 C) % 57.7 % 23.5 % 19.8
Uslme - titreme % 79.5% % 18.8* % 23.5%
Nefrotoksisite % 42.3% % 14.1* % 14.8*
Toksisite nedeni ile * - *
ilacin kesilmesi 70 32.1 70 12.9 70 12.3
Mortalite % 14.1 % 4.2 % 2.5***

Wingard , CID 2000




Itrakonazol vs AmB-deoksikolat
Acik etiketli randomize calisma (n: 380)

Itra AmB-D
Genel Basari Diizeyi % 47 % 38
Walsh kriterlerine gére % 53 % 46
Sirvi % 89 % 86
Ates rezollisyonu % 73 % 70
Toksisite nedeni ile ilacin o * 0 *
kesilmesi %0 19 /o 38
Tedavi esnasinda iFi % 3 % 3
Nefrotoksisite % 5* % 24*

Boogaerts, Ann Int med 2001



Vorikonazol vs Lipozomal AmB
Acik etiketli randomize calisma (n: 837)

Vorikonazol | Lipozomal AmB
Genel Basari Diizeyi % 26 % 31
Ates Rezollisyonu % 33 % 36
Siirvi oranlari % 87 % 90
Tedavi esnasinda IFi % 2* % 5*
oo | yae | e
i\l(ae;ekrzlsz”ritglsr;llk nedeni ile o) 14* 0 O

Walsh, NEJM, 2002



Kaspofungin vs Lipozomal AmB
Cift kor randomize calisma (n: 1095)

Kaspofungin | Lipozomal AmB

Genel Basari Dlzeyi % 33.9 % 33.7

Ates Rezoliisyonu % 41.2 % 41.4
Sirvi oranlari % 92.6* % 89.2*
Tedavi esnasinda IFI % 2.6 % 4.4
Baslangi¢ fungal infeks. * *
Tedavi yanit duzeyi % 51.9 % 25.9
Yetersiz etkinlik nedeni ile

ilag kesilmesi % 5.4 % 6.3

Walsh, NEJM, 2004



Itrakonazol vs AmB-deoksikolat
Acik etiketli randomize calisma (n: 162)

Itra AmB-D
Genel Basari Diizeyi % 61.7* % 42*
Walsh kriterlerine gore % 55* % 27*
Ates rezoliisyonu % 69 % 61
Ié):”srirs;iet:inedeni lle ilacin o 22 2 % 56.8*
Tedavi esnasinda iFi 6 6
Nefrotoksisite % 3.7* % 40.7*
Mortalite %17 %16

Schuler et al, Onkologie 2007



Diger Empirik Tedavi Calismalar:

Empirical Antifungal Therapy in High-Risk Neutropenic Patients

Publication Design Mumber Pts Antifungal Agent(s)
Empirical AF therapy vs. no therapy NO NEW STUDY

Empirical AF therapy

Comparison 2 antifungal agents

Maertens ICAAC 2007 Prospective, multicenter 54 + 25 CAaspo vs.,

double-blind, Liposomal AmB
randomized, CHILDREN 211

Kubiak ICAAC 2008 Retrospective, 161 + 173 Caspofungin vs.
multicenter Micafungin

1 single antifungal agent

Tamura Leuk-Lymph 2009 Prospective, multicenter, 277 Micafungin
no control arm

Chta [JH 2009 Chservational, single 68 [traconazole IV
center, no contral arm

Lafaurie CMI 2009 Cbservational, single i Caspofungin
center, no control arm




2009 UPDATE : Antifungal Drugs for Empirical Therapy

Antifungal agent Daily dose

CDC Grading

UPDATE ECIL-3 2009

Level of
Recommendation

Liposomal AmB 3 mg'kg
Caspofungin
ABCD
ABLC

Itraconazole

50 mg
4 mg/kg
5 ma'kg
200 mg iv
Voriconazole
NEW: Micafungin

Fluconazole

2x Img'kg iv
1100 mg
) nﬁaimmtﬂ

400 mg iv

Evidence
for

Efficacy Safety
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Empirik Antifungal Tedavi Uzerine Ileri
Cahsmalar Yapilmah m?

n=38

NO

YES 16%

84%
NEED FOR PREEMPTIVE
ANTIFUNGAL
STRATEGIES ?

= L

« Empirik yaklsim: %5-15 IFl icin %50-60 vaka tedavi ediliyor
* Yeni antifungal ajanlar ile empirik tedavi pahali

» |FI tanisini kuvvetlendirmek icin yeni ydntemler bulunmall



Preemptif Antifungal Tedavi Yaklasimi

Amaclar:

e Gereksiz antifungal tedaviyi azaltmak

e MUmkuUn oldugunca gercgek IFI ‘leri ve ERKEN tedavi etmek
e Maliyeti azaltmak

e ToKksisiteyi azaltmak

e Mortalite Uzerine etkisi ?

Empirik yaklagsimin disina ¢cikmanin riskleri:
o Daha fazla IFI gelismesi veya mortalite artisi ?
Preemptif yaklasim taniminin standardizasyonu ?

Hangi test veya testler ?



UPDATE ECIL-3 2009

Pre-Emptive Antifungal Therapy in High-Risk Neutropenic Patients

Publication

Maertens CID 2005

Cordonnier CID 2009

Hebart EMT 2009

Girmenia JCO 2009

Barnes JCP 2009

Dignan BMT 2009

Aguilar-Guisado BMT 2009

Riva ICAAC 2008

Design

Prospective, single
center, no control arm
Prospective multicenter
open random. vs. EMP
Prospective multicenter
open random. vs. EMP
Observational, « real-
life » in single center
Observational, « real-
life » in single center
Observational, « real-
life » in single center

Observational, « real-
life » in single center

Observational, « real-
life » in single center

Mumber Pts

136 high-risk cohort
- 19 treated

150 + 143

AL + Auto-HSCT

207 + 196

Allo-HSCT

T4 persistent fever -
49 treated

125 high-risk
neutropenic fever

53 persistent fever -
17 treated

66 persistent fever -
26 treated

143 persistent fever

Antifungal Agent{s)
Liposomal AmB

AmB-deoxy or
Liposomal AmB
Liposomal AmB

Voriconazole or
Liposomal AmB

Caspo / L-AmB / Vori

Caspofungin -
L-AmB or Vori

4 different drugs

AmB-deoxy or
Liposomal AmB




Tomografiye Dayal Erken Antifungal
Tedavi

Bone Marrow Transplantation (2008), 1-6
Macmillan Publishers Limited Al rights

ORIGINAL ARTICLE

An early CT-diagnosis-based treatment strategy for invasive fungal
infection in allogeneic transplant recipients using caspofungin first line:

an effective strategy with low mortality
FL Dignan', SO Evans', ME Ethell', BE Shaw'?, FE Davies', CE Dearden', JG Treleaven',
UBG Riley?, GJ Morgan' and MN Potter’

1 . y = . - - rrr 2 = = » =
Section of Haemato-oncology, Roval Marsden Hospital, Sutton, Surrey, UK, ~Anthony Nolan Trust, London, UK and
*Department of Microbiology, Royal Marsden Hospital, Sutton, Surrey, UK




traconazole prophylaxis
ivoriconazole if previous infection)

[ Meutropenic fever » 72 hours
: I
HRCT +ve ]

or clinical suspicion of IFI

[Enmmence caspofungin ] [ Continue itraconazole ]

prophylaxis

[ Repeat CT 10-14 days ]

|
[ |
If worse - liposomal If better -oral
amphotericin B voriconzole




99 Allojeneik KIT vakasi (itrakonazol profilaksisi altinda)
Antibiyotik altinda ates >72h + Pozitif HRCT = Caspofungin
%54 ‘U (53/99 vaka) empirik yaklasimla anti fungal alacakti
CT bazli yaklasimla 17/99 vaka antifungal aldi (%17)
Antifungal kullaniminda %68 azalma saglanmis

IFI ‘den 100 gunde sadece 1 vaka kaybedilmis

Dignan FL, BMT 2009



HALO Isareti ve Klinik Onemi

e Halo isareti varliginda baslanan antifungal tedavi ile
daha yuksek basari ve survi saglaniyor

Greene R, CID 2007
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Log-rank P < .01 —o—o—— No halo sign
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CT Guided Biyopsi ¢alismasi

61 Aspergilloz diisiindiiren vaka (CT goruntileme ile)
W
49 (%80) fungal
36 aspergillus (%50)
13 zygomycetes)
12 (%25) non-fungal

Akciger Ca, Losemik infiltrasyon, diger)

CT ‘nin aspergillozda duyarliigi %100, ozgullugu %50

Lass Florl, CID 2007




Galaktomannan ve Tomografiye Dayah
Preemptif Antifungal Tedavi

Galactomannan and Computed Tomography—Based
Preemptive Antifungal Therapy in Neutropenic
Patients at High Risk for Invasive Fungal Infection:
A Prospective Feasibility Study

Johan Maertens,’ Koen Theunissen,' Gregor Verhoef,' Johnny Verschakelen,? Katrien Lagrou,® Eric Verbeken,’
Alexander Wilmer,” Jan Verhaegen,’ Marc Boogaerts,’ and Johan Van Eldere’

Departments of 'Hematology, *Radiology, *Microbiclogy, *Pathology. and *Medical Intensive Care, University Hospital Gasthuisherg,
LElvean, EE":;IIIJ!"

Maertens J, CID 2005




Maertens et al: GM ve CT Bazh Tedavi

16 vakada GM + ‘ligi nedeniyle antifungal baslandi

e 13 unde HRCT pozitif, Diger 3 unde daha sonra
nodul ve halo isareti +

Antifungal kullaniminda %78 lik azalma
e %35 (empirik) vs %7 (pre-emptive)
Asperqgillozis tedavi basarisi %77 !l
Yeni gelisen fungal infeksiyonlar:

o 2 C. glabrata, 1 zigomikoz, aspergilloz yok

Maertens J, CID 2005



Galaktomannan Test
Cochrane Database Systematic Review, 2008 Oct 8;(4):CD007394

e Imminsupresif hastalarda galaktomannan testin etkinligi

e Degerlendirme Kriterleri: EORTC / MSGP kriterleri

-

e Otuz calisma, proven/probable IA insidansi %7.7

~

e Cut-off optic density index 0.5

e Duyarlihigi %78 (%61- 89): 2 IA vakasi atlanacak
\_° Ozgiilliigii %81 (%72-88): 17/100 vaka gereksiz AF alacak/

e Haftada 2 veya 3 kez bakarak ardisik iki kez pozitif
vakalar degerlendiriimeli



Empirical versus Preemptive Antifungal Therapy
for High-Risk, Febrile, Neutropenic Patients:
A Randomized, Controlled Trial

Catherine Cordonnier,’ Cécile Pautas,’ Sébastien Maury,’ Anne Vekhofi,' Hassan Farhat," Felipe Suarez’
Nathalie Dhédin,® Francoise Isnard,’ Lionel Ades,” Frédérique Kuhnowski,® Frangoise Foulet? Mathieu Kuentz,’
Patrick Maison,® Stéphane Bretagne,? and Michagl Schwarzinger*'"

Table 3. Antifungal therapy in the intention-to-treat population (n = 293).

Ermipirical

End point treatrment group
Antifungal troatment 92150 (61.3)
Reascn for starting antifungal treatment”

|zolatad fever between day 4 and day 14 after antibacterial treatrnent initiation {53 .8)

Pneumaonia (5.5}

Sevare mucositis {8.7)

Izolatad fever bayond day 14

=
=

A=

Seplic shock
Positive result of galactomannan antigan test

Preesmptive
treatment group

56143 (39.2]

1 (1.8}
Z6 (45.4]
10 (17.9]

7 (12.5]

3 (5.4]

3 (5.4]

Zkin lasion

Sinusitis or periorbital inflammation
Meurclogical symptoms

¢ BRI D R IRI A

s I 3 PJ R ER

=TS S

Diarrhiaa

Cost of antifungal drugs, 2005 £
Mean = SD 2252 + 4060

e
2 (3.6

3 (6.4

P
L

1

1475 + 3329

Clin infect Dis 2009



Table 2. Efficacy end points in the intention-to-treat population (n = 293).

Ernpirica Preemptive
treatment arm  treatment arm
Efficacy and point {n = 150) (n=143) Differanca (95% CI)
Primary
Alive at study complation 146 (97_3) 136 (95.1] 2.2 (—59 10 14}
Secondary
Fl 1127 13 (8.1} 64 (—109 to —1.9)
Baseline IFl due to
Aspergiflus species
Canaids species
Broaakthrough IFl dus to
Asperngilus species 2
Candida spacies 2
Fl-related mortality 3 (21) —-21 (—4.1 to 0.0)
Duration of temperature =38°C.F days
Median (IQR] : 12 [(5-20)
Range 1-59




15 Days Neutropenia Empirical Therapy

Consolidation AL © Induction oo et Pe 000

Calismanin Onemli Sonugclari:

Preemptif tedavi ile IFi sikliginda artis var
Ancak mortalite artigi yok
Antifungal tedavi masraflarinda azalma var

Indiiksiyon kemoterapisi alanlarda empirik tedavi ile
daha iyi survi saglanmis

Neutropenia duration, days i



Allogeneik KIT: Empirik Tedavi vs PCR Bazh
preemptif Tedavi, Randomize, cok merkezli,
flukonazol px, 100 gunluk mortalite

Empirik Tedavi (211) o
>5 gun ates o
LAMB 3 mg/kg o
%36.7 tedavi (p<0.0001) o
16 kanitlanmis IF| o

30 gunluk mortalite %6.3 e

PCR bazl tedavi (198)
PCR + VEYA >5 gun ates
LAMB 3 mg/kg

%57 .1 tedavi

12 kanitlanmis IF|
Mortalite %1.5 (p<0.015)

100 giin sonunda siirvi ve IFl sikhginda

anlaml fark yok

Hebart H, BMT 2009



Clinically Driven Diagnostic Antifungal Approach in
Neutropenic Patients: A Prospective Feasibility Study

Corrado Girmenia, Alessandra Micozzi, Giuseppe Gentile, Stefania Santilli, Eva Arleo, Luisa Cardarelli,
Saveria Capria, Clara Minotti, Claudio Cartoni, Simonetta Brocchieri, Vito Guerrisi, Giovanna Meloni,

I P N | Lr—— PR
Robin Foa, and Pietro Martino1

e Hastalar oral AmB profilaksisi altinda
e Ik nétropenik ateste bazal degerlendirme, antib

o Persiste eden veya rekiirren ates, veya IFi diisiindiiren
klinik bulgu olursa:

e Intensive diagnostic work-up:
e GM 3 ardisik gun, CT, diger
e TUm prov-prob-possible IF| vakalari tedavi edilmis

e Persiste eden ates ve kotuye gidis olursa tedavi edilmis

Girmenia C, JCO, 2010



Klinik Bazh Diagnostik Antifungal Yaklasim

e 48/159 (% 30.2) epizotta antifungal baslanmis
e 1 vakada persiste ates ve genel durum bozuklugu

e Empirik yaklasim ile tahmini tedavi: %52.8

3-Month Mortality

.

Overall 36* / 146 pts. (24.6%)
Cancer 15.1%
Bacterial infection 4 1%

IF1 2.7%
Other 27%

IFI 17** 1 49 (34.6%)
Possible IFI 3M6 (23%)
Proven/probable IFI 14/33 (42 .4%)

Proven/probable 1A 10727 (37%)
Proven zygomycosis 3/3 (100%)
Candidemia 1/3 (33.3%)

*7 otopsi

** JFI mortalite 17: 4 tanesi
attributed to IFI, 10 tanesi
eks oldugunda aktif IFI var
ama primer neden aktif
losemi



Febril Notropenik Hasta Antifungal Tedavi

Ates sonrasi AF
>3-5g ates == Empirik antifungal = Tedavi /Profilaksi

GM, BG, PCR ile takip === Antifungal
>3-5g ates == CT, GM, BG, PCR == Antifungal

Genis spektrum S 350 ate CT, GM, AF
AF ile profilaksi 54 BG, PCR degistir

Risk grubuna gore farkli yaklasim protokolii ?
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