Guncel Antifungal Tedavi

Prof. Dr. Nese Saltoglu
Cerrahpasa Tip Fakultesi
Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji AD




[nvazif fungal infeksiyonlar immunosupresif hastada
morbidite ve mortalitenin 6nemli nedeni

Etkin antifungal tedavi, uygun zamanda, baslanmali




Tedavi Oncesi risk faktorlert degerlendirilmeli
o Konaga ait risk faktorleri

o Etkene ait risk faktorleri

Etken belirlenmeye calisilmali

Olasi1 etkene yonelik en uygun tedavi erken baslanmali




Tedavi seciminde dikkat edilmesi gerekenler
Riskin durumu?

Altta yatan hastalik ?

Hastaya acil tedavi baslamak gerekliligi?
o Ampirik mi? Preemptif mi?

[lacin etkinligi hakkindaki bilgi nedir?
Hangi dozda kullanilmali?

[lac etkilesimi var m1?

Hastanin renal — hepatik fonksiyonlar1 nasil?
Aspergillus tipi bilintyor mu?

Hasta oral beslenebiliyor mu?

Profilaksi aliyor mu?

SUT?



Tedavi 6ncesi IFT icin risk belirlenmesi

Disik risk

Otolog kemik iligi

Lenfoma

Cocukluk ¢agr ALL ( P. carinii pneumonia harig )

Intermediet diisiik risk

Yiiksek risk

Orta siddetli notropeni 0.1-0.5x10° <3hafta
Lenfosit <0.5x10° ve antibiyotikler
Tleri yas/SVK

Orta derecede risk

Kolonize > 1 alan veya 1 alanin lizerinde
agir Neutropenia 0.1-0.5x10°, 3-bw
Lenfosit 0.1-0.5x10%, 3-5 hafta
AML/TBI

KIT allojenik donér

Notropeni <0.1x10° >3 hafta
C.tropicalis ile kolonize

Allojenik KIT (mismatched veya donér
iliskisiz)

GVHD

Notropeni <0.5x10° >5 hafta
Kortikosteroid >1mg/kg ve notrofil <1x10% 1
hafta

Kortikosteroid >2mg/kg >2hafta
Ara-C

Fludarabine?




Time

odds of controlling the infection

Targ
prop

evolution of the infection




Aspergillus

Rhizopus

Cryptococcus

Blastomyces

Histoplasma

Coccidioides

Paracoccidioides




Epidemiyoloji

IFI 6zellikle hematolojik malignensili hastalarda hastalik ve 6liimiin temel nedeni

En sik invazif mantarlar
Aspergillus spp.
Candida

Son yilllarda artista olanlar

Zigomicetler

Trichosporon

Fusarium

Cryptococcus

Annals of Oncology, doi:10.1093/annonc/mdr407



2010 2011 2012 Toplam
Cerrahpasa Tip Fakiiltesi Hemato-Onkoloji-YBU

Candida albicans 17 ] 7 30

Candida non-albicans 1 25 14 71
Candida glabrata 7 4 4 15
Candida tropicalis 9 : 4 21
Candida parapsilosis 12 : 5 25
Candida kefyr 1 : 1 2
Candida crusei - l - l
Candida sake 2 l - 2
Candida guillimondii 1 ' : 1
Candida famata - l - l
Candida sp - 2 - 2

Tiim Candida izolatlar I T 2 101




En sik etken A. fumigatus (%80-90)

Son yillarda fumigatus disi tiirlerde artis gozlenmekte
o A. flavus, A. niger

o A. terreus nadiren




*Aspergillus, ~ +Kandida tiirleri

->2 haftalik nétropenide —Sﬂéhkla mukozal enfeksiyon
nedeni

—Hematojen yayilim

—Derin doku enfeksiyonlari

—Hepatik ya da hepatosplenik
kandidiyazis,

—0zefajit, endokardit daha
nadir

*Siniis ve akcigerlerde yasami
tehdit eder enfeksiyon nedeni



IDSA 2011 REHBER

4 A

Yuksek riskli hastada Genis spektrumlu
antibiyotik tedavisine ragmen ates 4-7 gin
devam ediyor ve atesin kaynagi belirsiz ise
Ampirik antifungal tedavi baslanmali (A-I1).

\ /

Chinical Practice Guideline for the Use of

Antimicrobial Agents in Neutropenic Patients with Cancer:
2010 Update by the Infectious Diseases Society of America

o Clinical Infectious Diseases 2011;52(4):e56—e93




Anti-Fungal Management in Haem-Onc - |

J Antimicrob Chemothe
Empirical Empirca 66, Suppl. 1:i45 - 53
« No diagnostic facilities available
« Use only to buy time

,
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Duration of therapy }

‘Step down’
Out-patient follow up

Samir Aggrawal



Tedavi baslanmasi

Atese dayal tedavi . Antibakteriyel tedaviye ragmen en az
4-7 giin siiren sebebi bilinmeyen ates nedeni ile tedaviye
antifungal eklenmesi veya aldigi antifungalin degistirilmesi

Kanita dayah tedavi: Ama¢ muhtemel erken IFI ‘nin
tedavisidir. Radyoloj1 ve 6zel laboratuvar testler fungal
infeksiyonu desteklerse antifungal baslanir.

o Galaktomannan testler1 +ytliksek ¢ozunurliikli bilgisayarli
tomografi gibi gorlintilleme yontemlerini sistematik olarak
kullanarak tedavinin baslanmasidir



EORTC Definitions of IFI
(CID 2002:34;7-14)

HOST FACTORS CLINICAL FACTORS MYCOLOGY
Neutropenia Halo sign Culture of mould from
>96h ARNF Air-crescent sign tissue, aspirate, BAL
GvHD Radiological evidence or sputum
>3 w corticosteroids Unexplained papular or | | Fungus seen in tissue or
prior mycosis nodular skin lesions sterile body fluid
AIDS Chorioretinitis Aspergillus antigen in BAL,
Immunosuppressives Endophthalmitis CSF or >2 blood
HOST FACTORS + CLINICAL FACTORS gr MYCOLOGY Olasi
HOST FACTORS + CLINICAL FACTORS + MYCOLOGY Yuksek olasilikh



pd5d0 11e Bal Ly NCSallll LA

(e Moy’ Scheeof Medime and Doty
Anti-Fungal Management in Haem-Onc - ICP
J'Antimicrob Chemother 2011,
: : 4 66, Suppl. 1: 45 - 53
DI n 1c- Diagnostic driven y 2uppl. L
« Screening tests implemented
. —. » Results same/next day
M « (T scan accessible
« Bronchoscopy available
p.
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e abnormal suggestive non-specific normal normal
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{ Further diagnosis* }:
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IMD Review




Ampirik antifungal seciminde diisiiniilmesi gercken faktorler

IFI epidemiyolojisi

Antifungallerin spektrumu

Antifungalin aktivitesi

Klinik deneyim

Infeksiyonun siddeti

Onceki kullandig profilaktik antibiyotik
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New Azoles

www.medscape.cam

Fluconazole
Fluc:yu‘mmc‘f traconazole
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Inhibition of DNA/RNA
synthesis in the nucleus

Inhibition of
B-1,3-glucan
synthesis in the
cell wall

Echinocandins:
Caspofungin
Micafungin
Anidulafungin

Flucytosine

Inhibition of egosterol Ergosterol disruption in
biosynthesis in the cell the cell membrane
membrane
Polyenes:
Azoles: Amphotericin B
Fluconazole Abelcet (ABLC)
Ketoconazole AmBisome (L-AMB)
[traconazole Amphotec (ABCD)
Voriconazole
Posaconazole



Antifungal agent

Fungal species AMB | FLC | ITC | VRC | POS | CAS| MEN| ANI
C. albicans
C. tropicalis

2 C. parapsilosis

o) . 7

0 | ( krusei 7

:- 7

C glbrata 7

(. neoformans

A. fumigatus

Zygmjnycetes // /
Fusarium spp. ////
Scedosporium spp. /////

Active against fungal pathogen

Moulds

-

7///| Partial activity against fungal pathogen




Mantar turlerinin, antifungal ajanlara karsi EUCAST
metodolojisiyle saptanan in vitro duyarliligi

Yeasts (MIC range pg/ml) Moulds (MIC range pg/mil)

c er moulds

Diger mayalar Aspergillus tiirleri Diger kiifler

Xysproum
3PP,

solani

sanum s

O MIUE L

FSPermum

ZopUs SpP.

Penicllium spp.
Rhize

Fusanum o

Fu
Rhiz

Amphotencin B

AmBisome

Caospofungin

Hraconazole

Voriconazole

Posaconaozole

MIC range 0 - =2pg/mil MIC range >2 — =4pg,/mil - MIC range >4 — >8Bpg,/m

Lass-Floerl AAC 2008; 3637-3641



Table 3 Factors to be considered when selecting an antifungal agent for empirical treatment
Epidemiology of invasive fungal infection (IFl) Candida
Aspergillus —
Other filamentous fungi
Spectrum of the antifungal Candida Aspergillus Other filamentous fungi
Amphotericin B B tt ++
Voriconazole L2 tt ++
Caspofungin e H ©
Type of activity Yeasts Filamentous fungi
Amphotericin B Fungicidal Fungicidal
Voriconazole Fungistatic Fungicidal
Caspofungin Fungicidal
Clinical experience Efficacy against Aspergillus Breakthrough aspergillosis and mucormycosis
Amphotericin B t++ -
Voriconazole t++t
Caspofungin ++
Severity of infection For empirical treatment select the antifungal agent with the highest efficacy and the broadest spectrum of action

I Prophylaxis with triazole or candin In case of suspected IF begin with liposomal amphotericin B -



AmBisome

Kaspofungin

Al

BII**

Al

Al

Vorikonazol

Al

Al

Bl

Blll



IDSA 2008 Oneriler1

IPA

Baslangi¢ tedavi
Primer yetersiz ya da Deneysel
tolere edemeyen

Voriconazol (Al) AmBisom 3-5 mpk
veya (All) Kombinasyon
AmBisom 3-5 ABLC 5 mpk (All) tedavi(Bll)
mg/kg (Al Kaspofungin (Bll) Kaspofungin +
Mikafungin (Bll) Ya Vorikonazole
Itrakonazol (BlI) ya da

_ PosakonazoleiBlli .Liposomal ampho BI



2013-Update of the ECIL Guidelines for
Antifungal Therapy in Leukemia
and HSCT Patients (ECIL-5)

Raoul Herbrecht (chair, France)
Frederic Tissot (Switzerland)
Samir Agrawal (UK)

Livio Pagano (Italy)
Georgios Pettrikos (Greece)
Claudio Viscoli (Italy)
Andreas Groll (Germany)
Anna Skiada (Greece)
Cornelia Lass-Florl (Austria)
Thierry Calandra (Switzerland)




et el et e el i e i

(viarr et al, ECCMID, LOoNdon, £U1Z)

ECIL-5 (2013)

Invasive aspergillosis: First-line

Agent Grade Comments

Voriconazole Al  2x6 mg/kg D1 then 2x4 mg/kg
(initiation with oral: CllI)

Ambisome Bl dose3 mg/kg

ABLC BIlL  dose5mg/kg

Caspofungin cl

Itraconazole clu

ABCD Cl

Combination voriconazole + anidulafungin CI?

Other combinations cui

AGAINST THE USE

Amphotericin B deoxycholate Al

j. HP’J‘IIJI‘[‘;HHJ‘II'
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/Azoller ozellikle yen1 gruplar fungal patojenler 1¢in genis h
spektrumlu, aspergilloz baslangi¢ tedavisinde polyenlerin
yerine yerlesmislerdir.

Ancak toksisite ve ilag-ila¢ etkilesimlerine dikkat edilmeli!

\_ /
- p

[la¢ tedavi diizeyleri ve toksisiteler yakin izlenmeli

Kandidada ve - Aspergillusta direng bildirilmis

- /




Ekinokandinler
giivenlik profiller1 1y1,

Kandidaya aktivitesi 1yi, kandidiyazin primer tedavisinde
onertilir.

Kriptokok, Fusaryum, Scedosporiuma etkisi yoktur.




Potansiyel toksisitelerine ragmen polyenler genis spektrumu,
uzun siireli kayitlar: ve diisiik diren¢ nedeni 1le etkin se¢cenek

o A. terreus, A. ustus ve Scedosporium’a sinirli
aktivitesine dikkat edilmelidir.




From: Ann Hematol. 2014; 83: 13-32.
Published online Sep 12, 2013, doi. 10.1007/s00277-013-1867-1
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Table 6

Daily doses of antifungal agents for the treatment of IFD

Daily dose Loading dose
day 1

Dose adjustmen

Caspofungin weight 80 kg; 5o mg weight »80kg: 7omg
Jomg

Micafungin 100 mg

Anidulafungin =~ 100mg 200 Mg
Liposomal AmB  3mg/ke

ABLC smg kg

Voriconazolel.v. 2= 4mg kg 2 x bmg/kg
Voriconazole p.o. 2 x 200 mg 2 % 400 Mg

Posaconazole 2= 400mg
Fluconazole 400-8oomg 8oomg
1.v./p.0.

s-Flucytosine 150 mg/ kg divided into 4 doses

Liver cirrhosis: Child-Pugh score B: 55 mg/ day; C: no data

CNS 3-5mg/ kg; mucormycosis 25 mg ke

Creatinine clearance <50 ml/min: preferably oral administration; liver

Consider 2 x 300 mg to obtain plasmalevels comparable with 4 mg/kg)
reduction; C: no data

4 = 200 mgin case of insufficient enteral nutrition

Creatinine clearance 11-50 ml/min: 50 % dose reduction




Antifungal renal fonksiyon

Liposomal AMB >ABCL<konvansiyonel AMBden daha az

toksik
o Serum fizyolojik verilmesi nefrotoksisiteyi azaltir.

o Walsh et al, NEJM, 1999

IV vorikonazol renal yan etki mevcut

Oral vorikonazol, kaspofungin ve mikafunginle renal yan
etki yoktur.,

ALT artisina dikkat



[ac-ilac etkilesimleri

Vorikonazolle bircok ilac etkilesimi mevcut
Posakonazolle daha az ila¢ etkilesimi mevcut
Cogu 1lacin kan diizeyi artar

Rifampin, rifabutin, efavirenz, tegretol, fenitoin ve digerler1 ile
azol seviyesi diiser

Fkinokandin diger ilaglarla etkilesimi 6nemsiz, rifampisin
kaspofungin seviyesini %30 disiiriir.



Sitokrom ve ila¢ etkilesimi

itrakonazol Vorikonazol Posakonazol Klinik Onemi

CYP3A4 substratlan +++ +++ ++ Evet
indiuktorleri 4+ P +4++ Evet
Warfarin +++ +++ +4 PTZ  de uzama
Fentoin +++ +++ +++ Fentoin dUzey artisi

Trnazol dizey azalmasi

Rifampisin 4+ ++4+ +4++ Triazol dizey azalmasi

ITRIVOR/POS ile
kontrendike

Proton pompa inh. ++ +++ +4 llag diizey artisi
Triazol dUzey azalmasi

Siklosporin ++ 4+ +4 Bobrek yetmezlig
Takrolimus ++ +++ ++ Bobrek yetmezligi
Sirolimus Bobrek yetmezligi

VOR 1le kontrendike

Statinler -+ ++4 ++ Statin dizey artisi

Prof. Dr. Hamdi Akanin slaytindan alinmistir



Typee of interaction Recommendation

The drug decreases voriconasod:s concenbrations

Carhamarepans Coon bramndicst ed
Rifampicin Con brasndecat od
Fhenoharbikal Con bramndecst ed
Aitonavir Con bramndecst ed

Voriconaood:s imcreases drug concon brations

Astemiznle Con bramndecst ed

CEaprde Conbrasndecat od

Cyclosponne Aeduce dose by half and sonfor concendrations
Ergotamen: ol alonds Con brasndecaf od

Omeprazole Aeduce dose by hals

Qumidine Cion bramndie st ed

SirolEmus Coon bramnde st ed

Ewerolimus Aeduce dose

Tacrolims Acdwce dose by bwo bherd and monibor concentrations
TerfenzsdEne Cion brammdie sk ed

Wilzerfarin Monibor prothrombin fime

The drug decreases vorconasek concentrations and voriconazole ncreases drug concentrations

Rifabutan Coon bramnde st ed

Fheenyioin Double vonconaeods dose and monfor phemyloin conceniratac

Voriconaood: probably increases drog concentrations

Siztins Consader reducbhon
Sulphonyiureas

Calichums charme] blockers



Olgu 1.
Niiks AML-M2 32 yasinda erkek hasta,

kemoterapinin 8. giinii sol goz kapaginda kizariklik ve goz
hareketlerinde agr sikayetleri

Seliilit 6n tanisi ile piperasilin-tazobaktam (3x4,5gr) + vankomisin
(2x1 g) baslandi.

Cekilen orbital magnetik rezonans goriintiileme (MRG) ile bir
patoloj1 saptanmadi.

Mevcut sikayetleri gerileyen hastanin antibiyoterapinin 10. giinii
ates1 yukseldi.



Invazif fungal enfeksiyon 6n tanisiyla antibiyoterapiye
ampirik olarak konvansiyonel amfoterisin-B 0,6 mg/kg/giin
eklendi; ve toraks ylksek rezoliisyonlu bilgisayarl
tomografi (YRBT) ¢ekilmesi planlandi 2. giin ates: 40°C,
TA:80/40 mmHg Nbz:144/, solunum sayis1 48/ dakika

CRP 24 kat artmasi nedeni 1le septik sok diisliniilerek
antibiyoterapi genisletilerek piperasilin- tazobaktam
meropeneme (3x1 g) degistirildi.



Hastanin bu stire i¢inde viicudunda gelisen yaygin
makiilopapiiler dokiintiileri dermatoloji ile konsiilte edildi ve
on planda kandidemi ile iliskilendirildi.




Hastanin ¢ekilen toraks YRBT sinde bir patoloj1 saptanmadi;
alinan hemokiiltiirlerinde Candida tropicalis (Biomerieux-API
ID32C) iiredi.

ATB (Biomerieux ATB fungus 3) ile yapilan duyarhilik testinde
etken, amfoterisin-B, vorikonazol ve flusitozine duyarli,
flukanozol, itrakonazole direncli olarak degerlendirildi

Bu donemde bobrek fonksiyonlarinin bozulmasi nedeniyle
konvansiyonel amfoterisin-B tedavisinden Caspofungine gecildi.



Candida tiirler1
andida species: C. albicans, C. dubliniensis,

C. glabrata, C. krusel, C. parapsilosis, C. tropicalis, C.
pseudotropicalis, C.lusitaniae, C. guilliermondii

Normal florada yer alirlar, firsat¢i infeksiyon

Oral kavite, genital-iiriner sistem, GIS hastalig

Risk faktoru AIDS, diyabet, cerrahi, kateterler, antibiyotikler,
© tc 2Vl /’/ ) yahz
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Candida Klinik Tablolar e

Derin-ve dissemine infeksiyon——— &3
o Dissemine hastalik: hepatosplenik, S
nefrit,

- Kandidemi

> Ozefajit: Odiniofaji, iilser

o GIS:

o USI: mesane kateteri

- Damar kateter infeksiyonu

> Endoftalmit

> Endokardit



Table 2. Summary of recommendations for the treatment of candidiasis.

Condition or treatment group

Therapy

Primary

Alternative

Comments

Candidemia
Monneutropenic adults

Fluconazole 800-mg (12-mafkg) load-

ing dose, then 400 ma (6 mo/kgl

daily or an echinocandin® (&-1). For
species-specific recommendations,

sae text.

LFAME 3-5 mafkg daily; or AmB-d

)

Meutropenic patient

N

0.5=1 mg/kg daily; or voriconazole
400 mg (6 mafko) bid for 2 doses,
then 200 mg (3 mafkg) bid (A1)

An echinocandin® or LFAmMB 3-5 mg/ \Iucunazule 800-mg (12-mo/kal load-

kg daily (&-I1). For species-spacific
recommendations, see text.

J

Suspected candidiasis
treated with empiric anti-
fungal therapy

Monneutropenic patients

Treat as above for candidemia. An

echinocandin or fluconazole is pre-

ferred (B-111).

ing dose, then 400 mg (6 mofka)
daily; or voniconazole 400 mg (6
mafkgl bid for 2 doses then 200
mg {3 mg/kg | bid (B-ll)

LFAME 3=-5 mafkg daily or AmB-d

0.5=1 mgfkg daily (B-111)

Choose an echinocandin for moder

ately severe to severe illness and
for patients with recent azole expo-
sure. Transition to fluconazole after
initial echinocandin is appropriate in
many cases. Remove all intravascu-
lar catheters, if possible. Treat 14
days after first negative blood cul-
ture result and resolution of signs
and symptoms associated with
candidemia. Ophthalmological ex-
amination recommended for all
patients.

An echinocandin or LFAMB is pre-

ferred for most patients. Flucona-
role iz recommended for patients
without recent azole exposure and
who are mot critically ill. Voricona-
zole 15 recommended when addi-
tional coverage for molds is de-
sired. Intravascular catheter
removal is advised but is
controversial.

For patients with moderately severe

to severe illness andfor recent az-
ole exposure, an echinocandin is
preferred. The selection of appropri-
ate patients should be based on
clinical risk factors, serologic tests,
and culture data. Duration of ther
apy is uncertain, but should be dis-
continued if cultures andfor serodk
agnostic tests have negative
resulis.




ECIL-5 (2013)

Candidemia in hematologic patients before species
identification (Changes in ECIL-5 compared to ECIL-1 to 3)
Overall population Hematological pts

Micafungin? Al g Al
Anidulafungin Al 2 AN
Caspofungin Al pl AN
AmBisome Al pAl Al
ABLC, ABCD Bl Bll
AmB deoxycholate 2 & cl £ c
Fluconazole34 Al cui
Voriconazole® Al B Il

1 See warning box in European label

2 Close monitoring for adverse event is required

3 Not in severely ill patients
‘4 Not in patients with previous azole exposure




Candidemia after species identification (ECIL-5 update)

Candida species Overall population Hematological patients
C. albicans Echinocandins (A ) Echinocandins (A 11)?
Fluconazole (A 1)} Fluconazole (C Ill)

‘ Voriconazole (C Ill)
L-AmB (B 11) / ABCD (B 11) /
j ABLC (B I1) / d-AmB (ClI)

C. glabrata Echinocandins (A I1)?
L-AmB (B 11) / ABCD (B 1) /
1 ABLC (B Il) / d-AmB (C Il)
C. krusei Echinocandins (A I11)
L-AmB (B 11) / ABCD (B 11) /
j ABLC (B I1) /d-AmB (C Il)

‘ Voriconazole (C Ill)

C. parapsilosis Fluconazole (A Il1)

| Voriconazole (C Ill)
Echinocandins (B lll)
L-AmB (B 11) / ABCD (B 1) /
1 ABLC (B I1) /d-AmB (C Il)




Kandidemi Tedavisi

Tedaviyi erken basla

o ortalama mortalite %30, kiiltiiriin 0. giinde tedavi baslanirsa mortalite
%15’°e azalmakta, 4. glinde basladiginda %41

Son pozitif kan Kiltiiriinden sonra en az 14 gin ve hastalhiga
iliskin belirti ve bulgularin kaybolmasi kosuluyla

—( Notropenik hastalarda CIII kanit)

Kateter iliskili kandidemi
=Santral venoz kateterleri cikar

=Kateter kahyor ise Liposomal-AmB veya kaspofungin kullan!
= Ullmann AJ, Akova M, Herbrecht R, et al. Clin Microbiol Infect 2012;18 (suppl.7):53-67



carly catneter removal 10r primary and seconaary candiaemia

Prospective observational study of consecutive candidemia in patients with
CVC at a single center (C. albicans: 46%, C. parapsilosis : 20%)

Primary candidemia Secondary
(no portal of entry/catheter-related) candidemia
(not catheter-related)

Number pts 148 40
- neutropenic pts 12 (8.1%) 1(2.5%)
- CVC removal <48h 64/138 (43%) 7/39 (17%)

In-hospital mortality (HR, 95% Cl, p value)

- APACHE Il score 1.13 (1.07-1.20, p<0.001) 1.09 (0.96-1.23, p=0.16)
- CVC removal 0.39(0.16-0.93, p=0.03) 0.76(0.15-3.75, p=0.74)
- antifungal therapy 0.46 (0.19-1.08, p=0.07) 0.4 (0.23-0.83, p=0.03)

Early catheter removal was associated with reduced mortality for

primary, but not secondary candidemia
&.ﬁi—* : :




Toraks YRBT de milier

tarzda yayilan nodiiller
1zlendi.

Tedavi Oncesinde BT



Tedavinin 2. haftasinda PA Akciger goriintiisii




Hastanin ayn1 donemde alinan balgam kiiltiirtinde
Aspergillus flavus tiredi.

Yiiksek olasilikl invazif pulmoner aspergillozis (IPA)
diistintilen hastada klinik progresyon olmasi nedeniyle
antifungal tedavi vorikonazole gecildi




[nvazif aspergilloz

RUTIN INCELEME YARD1MCi1
DEGIL, NOTROPENI RISKI
GOSTERIR.

TANI:

Risk faktorlerinin varhginda
suphelen, radyolojik bulgular
mevcut olabilir, klinik olarak
sessiz olabilir

Akciger CT de : nodiiller,
halo, yarim ay goriintusii,
infiltrasyon, effiizyon

Histoloji: hifa gorulmesi

Dallanma gosteren septah
hifler

Kiltir: balgam, BAL sivisi,
doku)

Galaktomannan antijen, PCR




Aspergilloz tedavi secenekleri

Polyenler: liposomal amfoterisin-B(AmBisome),
lipid kompleks (ABLC)

Intravenoz ve oral azol: vorikonazol,

Intravenoz ekinokandinler: kaspofungin, mikafungin?

Oral azol: posakonazol, itrakonazol



\orikonazol tedavisi almakta iken 3. giiniinde gérmesinde
azalma olmasi ve semptomlarin devam etmesi tizerine
vorikonazole bagli yan etki olabilecegi diistintildui.

Hastanin goz dibi incelemesinde yaygin retinal ve preretinal
hemorajiler, papillomakiiler demet tizerinde bilateral 16semik
infiltrasyon 1le uyumlu olabilecek lezyonlar goriildiigli ancak
bu bulgularin hastalik ile iliskili olmayabilecegi de belirtildi.
gelisen gorme problemi vorikonazole bagli yan etki olarak
degerlendirildi.



Antifungal tedavinin 8 haftasinda sonra ¢ekilen kontrol toraks
YRBT de belirgin regresyon saptandi.




First-line treatment of invasive pulmonary aspergillosis

Voriconazole Al

Liposomal AmB All

Caspofungin ci

Micafungin cii

ABLC cul
Anidulafungin-+voriconazoe ————— o .. . ... ...~
D-AmB El

Second-line treatment of invasive pulmonary aspergillosis

Voriconazole Bll
Caspofungin Bll
Posaconazole Bll
Liposomal AmB Bll
ABLC Bl
Micafungin cl
Voriconazole + caspofungin cn

CNS infection

Voriconazole All
Liposomal AmB (=5 mg/kg) Blll
Surgical intervention All

Surgical intervention BII



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3889633/

Olgu 3

32 yasinda Non-Hodgkin lenfoma tanili kadin hasta otolog
kemik 1l1g1 nakli yapildiktan 2 giin sonra ates ytliksekligi
(38,2°C) nedeniyle Enfeksiyon Hastaliklar1 Anabilim Dali

tarafindan degerlendirildi.

Hastanin sistem muayeneleri dogaldi.

Notrofili sifir olan hastaya ampirik olarak Meropenem 3x1gr
baslandi. Hastanin hemokiiltiiriinde Escherichia coli tiredi



Antibiyoterapi ile hastanin atesi gerilerken tedavinin birinci
haftasinda hasta ylziiniin sag tarafinda agris1 nedeni ile
tekrar degerlendirildi.

Fizik muayenede hastanin burun septumunda nekrotik
lezyon ve ekstremitelerde belirgin olmak tlizere viicudunda
8- 10 adet makiilopapiiler dokiintii saptanda.

Hastanin atesi normaldi, CRP’s1 4 kat artmasti.



Resim 5 Resim 6

Fusarium spp.’nin ¢ukulata agardaki goruntusu (resim 5-6)




Deri biyopsisi histopatolojik incelemesi derin mantar
infeksiyonuna bagli septik emboli tablosu olarak
yorumlandi, cilt biyopsisi kultirinde Fusarium spp.
uredi.

Burun strintu kultirinde de Fusarium spp Uredi.



Olgu 4
40 yasinda kadin hasta

Yz ve periorbital bolgede 4 glin 1¢erisinde sislik
Sag gozunu agamiyor.
Lokosit: 20.000/mm3, %85 PNL
Metabolik asidozu var.
pH=7.22; HCO3=8 mmol /L
Tani:
a. Sinusleri tutan invazif aspergilloz mu?

b. Sino-orbital mukormikoz mu?



genisleme, periorbital yumusak dokuda 6dem
Periorbital dokudan alinan 6rnek PAS boyamada
- dizensiz, dallanmig, 45C agili hifa tanimlandi
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Mukormikoz

Rinoserebral ve sino-orbital
hastalik

Akciger
o (Aspergilloza benzer,
yarim ay, halo, damar
Invazyonu)

> Beyne yayilabilir

Diger (GIS, izole serebral,
kutanoz, dissemine




IVIUCOrmycosis —
Recommendation for first line (part 1)

Vianagement includes antifungal therapy, control of underlying

onditions and surgery All
\ntifungal therapy
- AmB deoxycholate Cli
- Liposomal AmB Blll
- ABLC Blll
- ABCD Cli
- Posaconazole Clil2
- Combination therapy Clil

Liposomal amphotericin B should be preferred in CNS infection and/or renal failure.

No data to support its use as first line treatment. May be used as an alternative when
mphotericin B is absolutely contraindicated.

a@P




Mucormycosis
Recommendation for salvage therapy (failure of first lin

Salvage (failure of first line)
Management includes antifungal therapy, control of underlying

disease and surgery. All
Posaconazole Bl
Combination lipid AmB and caspofungin BH Bl
Combination lipid AmB and posaconazole CHT B

AGAINST THE USE
Combination with deferasirox All

-‘...




Antifungal tedavide sorunlar

[nvazif fungal infeksiyonlarda modern antifungal tedavide
daha az toksik ajanlarin varlig1 gerek tedavi gerekse

profilakside bu grup ilaglarin yazilimini kolaylastirmasina
karsin yiiksek riskli hastalarda breakthrough
kandidemiler artt1 (%10 —dan %30’a).

Uygunsuz regeteleme yetersiz etkinlige ve

direncli fungal suslarin secilimine neden oldu.



Breakthrough IFI

European Organization for Research and Treatment of
Cancer/Invasive Fungal Infections Cooperative Group and
the

National Institute of Allergy and Infectious Diseases
Mycoses Study Group (EORTC/MSG) belirlemelerine gore
Breakthrough Invazif Fungal Infeksiyonlar dokiimante
edildi.




Breakthrough IFI tanimi

Antifungal tedaviye baslanmasindan 3 giin sonrasinda
herhangi bir IFI tanimlanmasi olarak belirlendi.

Baslangic ila¢ baslanmasindan once izole edilen etkenden
farkh yeni olusan mantar veya mantar turleri ile
Infeksiyon gelismesi



“Tedavi 1lacina baslanmasina sebep olan mantar disinda yeni
bir mantar 1le gelisen infeksiyon veya tedavi basladiktan
sonra 3 giin veya daha ge¢ ortaya c¢ikan infeksiyon”

“Primer olarak baslanan AF profilaksiy1 takip eden 4 giin
veya daha sonrasinda gelisen infeksiyon.”

Clinical Infectious Diseases 2004; 39:743—6 Joumal of Infection {2{]"1] 64| 44-419

Antimicrob Chemother 2012; 67: 2268 —




Breakthrough funfal enfeksiyon i¢in ne yapilmali?

Tani 1le 1lgili degisiklikler gozden gecirilmeli
Duyarhlik testleri yapilmah

Optimal antifungal sec¢ilmeli




Kombinasyon tedavi; net bir karar olmamasina ragmen maya
ve kiiflerle breakthrough infeksiyonda veya refraktor
hastalikta diistinebilir.

o Trof et al. Intensive Care Med 2007: 33:1694-1703.
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CASE REPORT

Mould breakthrough in immunosuppressed adults
receiving anidulafungin: A report of 2 cases
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Breakthrough lung Scedosporium prolificans infection with
multiple cavity lesions in a patient receiving voriconazole for
probable invasive aspergillosis associated with monoclonal
gammopathy of undetermined significance (MGUS)

Rina Ohashi, Motoyasu Kato', Yoko Katsura', Hidenori Takekawa

Yoshito Hoshika', Tomonori Sugawara’, Kaku Yoshimi, Shinsaku Togo'
Tetsutaro Nagaoka', Kuniaki Seyama, Kazuhisa Takahashi', Koji Tsuchiya
Shigeki Misawa' and Ken Kikuchi

‘Department of Respiratory Medicine, Tuntendo University
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Case report

Breakthrough trichosporonosis in patients receiving
echinocandins: case report and literature review

LIAO Yong, Thomas Hartmann, ZHENG Tao, YANG Rong-ya, AO Jun-hong and WANG Wen-ling
Keywords: trichosporonosis, caspofimgin; echinocandins

Trichosporon species now ranks as the second most common cause of disseminated yeast infections with a high
mortality rate. Breakthrough frichosporonosis in patients receiving echinocandins therapy is being recognized recently.
We present a case of breakthrough trichosporonosis with acute viral myocarditis while receiving caspofungin therapy.
Trichosporon infection should be considered in patients, who have risk factors for invasive fungal infection and develop

unexplained clinical manifestations of infection despite treatment with echinocandins.
Chin Med J 2012;125(14):2632-2635

nvasive mchosporonosm 1s an emelgmg fatal about dyspnea and pam in the chest for two days After
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Case Report

Breakthrough Invasive Infection Due to
Debaryomyces hansenii {teleomorph Candida
famata) and Scopulariopsis brevicaulis in a Stem Cell

Transp

ant Patient Receiving Liposomal

Ampf

otericin B and Caspofungin for
Suspected Aspergillosis

D.Wagner, A. Sander, H. Bertz, J. Finke, WV, Kern

T =
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ORIGINAL ARTICLE MYCOLOGY

High rate of breakthrough invasive aspergillosis among patients
receiving caspofungin for persistent fever and neutropenia

M. Lafaurie', ). Lapalu’, E. Raffoux’, B. Breton*, C. Lacroix’, G. Socié’, R. Porcher, P. Ribaud", S. Touratier” and J.-M. Molina®
1) Infectious Diseases Intzrvention Unit, Saint-Louis Hospital, 2) Phamacy, Saint-ous Hospita, 3) Hematology, Saint-Louis Hospital, 4) Pediatric Hematok
ogy Unit, Saint-Louis Hespital, 5) Paresitology and Mycology Laboratory, Saint-Louis Hospital, 6) Hematology-Bane Marrow Transplantation Unit, Saint-Lous

Hospital, 7) Biostatistics Department, Saint-Louis Hospital and 8) Department of Infectious Diseases, Saint-Louis Hospital, Paris, France

Abstract

A number of agents are now avaiable for empirical antifungal treatment (EAFT) of patients with persistent fever and neutropenia.
We carried out a study of efficacy of antffungal drugs to prevent breakthrough invasive aspergillosis by reviewing the medical
records of all consecutive patients who received EAFT from November 2005 to February 2006. Patients’ characteristics and the
type, dose and duration of antifungal therapy were recorded. Breakthrough invasive fungal infections were documented according
to the European Organization for Research and Treatment of Cancer/lnvasive Fungal Infections Cooperative Group and the

National Institute of Allergy and Infectious Diseases Mycoses Study Group (EORTC/MSG) definition. Fity-six episodes of persistent




Case report

©) 2009 John Wiley & Sons A/S

Transplant Infectious Disease . ISSN 1398-2273

Breakthrough zygomycosis on posaconazole
prophylaxis after allogeneic stem cell

transplantation

S. Mousset, G. Bug, WJ. Heinz, K. Tintelnot, V. Rickerts. Breakthrough
zygomycosis on posaconazole prophylaxis after allogeneic stem cell
transplantation.

Transpl Infect Dis 2010: 12: 261-264. All rights reserved

Abstract: Antifungal prophylaxis with posaconazole (POS) has been
shown to decrease the mortality associated with invasive fungal

infections in high-risk patients, We report on a patient, with severe
R

S. Mousset', G. Bug', W.J. Hein?,
K. Tintelnot’, V. Rickerts

"Medizinische Klinik 1|, Klinium der JW. Goethe-Universitt
Frankfurt am Main, Germany, “Medizinische Klinik und
Poliklinik II, Universitatsklinikum Wuerzburg, Wuerzourg,
Germany, “Robert Koch-nstitut, Berln, Germany

Key words: zygomycosis; antifungal prophylaxis;




Ozellikle azolles ve ekinokandinlerin immunsuprese hastada
uzun siireli kullaniminda klinisyen breakthrough
Infeksiyonla karsilasabilir.

Breakthrough IFI yonetiminde miimkiin oldugunda infekte
eden organizmanin uygun belirlenmesi optimal yonetim i¢in
kritik oneme sahiptir.



Breakthrough funfal enfeksiyon i¢in ne yapilmali?

Tani 1le 1lgili degisiklikler gozden gecirilmeli
Duyarlilik testleri yapilmali

Optimal antifungal sec¢ilmeli




Sekonder profilaksi sirasinda tekrarlayan invazif fungal
Infeksiyon gelismesi i¢cin tammmlanmis risk faktorleri:

o NOtropeninin stiresi
o Yiiksek doz sitarabin

> Onceki antibiyotik tedavisi ile ilk IFI tedavisine kismi
yanit

> Onceden pulmoner IFI olan AML hastasinda
kemoterapinin devami



Diren¢ sorunu
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Review Article

Acquired antifungal drug resistance in Aspergillus fumigatus:
epidemiology and detection

SUSAN JULIE HOWARD*+ & MAIKEN CAVLING ARENDRUP{

*The University of Manchester, Manchester Academic Health Science Centre, Manchester, UK, +Regional Mycology Laboratory
Manchester, Manchester, UK, and $Unit of Mycology and Parasitology, Dept. Microbiological Surveillance and Research, Statens
Serum Institut, Copenhagen, Denmark

Voriconazole Is the recommended agent for invasive aspergillosis, with lipid amphoter-
icin B or caspofungin as second line treatment choices. Being the only agents available
in oral formulation, azoles are used in chronic infections and often over longer time
periods. In addition to being used in clinical medicine, azoles are employed extensively
In agriculture. Azole-resistant Aspergillus has been isolated in azole naive patients, in
azole exposed patients and in the environment. The primary underlying mechanism of
resistance 1s as a result of alterations in the cypJ /A target gene, with a variety of muta-



Azoller 6zellikle yeni gruplar funfal patojenler i¢in genis
spektrumlu, aspergilloz baslangic tedavisinde polyenlerin yerine
yerlesmislerdir.

Ancak toksisite ve ilag-ila¢ etkilesimlerine dikkat edilmeli!
[lac tedavi diizeyleri ve toksisiteler yakin izlenmeli
Kandidada ve - Aspergillusta direng bildirilmis



Ekinokandinler giivenlik profilleri 1yi,

Kandidaya aktivitesi iy1, kandidiyazin primer tedavisinde
onertlir.

Kriptokok, Fusaryum, Scedosporiuma etkisi yoktur.




Polyenler genis spektrumu, uzun siireli kayitlar1 ve diisiik diren¢ nedeni ile
yararh

o Potansiyel toksisiteleri
o Cesitli AmpB preparatlan karsilastirma
o 11 calisma, 2193 olgu

o Lip. AB ile diger AB preparatlarindan daha diisiik mortalite ve IFI
orani (RR:1.57)

o Istenmeyen etkiler
o AmpB-d en fazla yan etkiye sahip formulasyon
o En az yan etkiye sahip formulasyon Lipozomal amp-B

° A. terreus, A. ustus ve Scedosporium’a sinirli aktivitesine dikkat
edilmelidir.



st | Viikeol

Fungal Yuk

Fungisidal Kisa Sureli Dusuk
Tedavi Fungal Yuk



Azol Direncl

Azol kullanimi ya da maruziyeti sonrasi gelisebilir
HIV, orofarengeal ya da 6zefageal kandidiyazda tedavi basarisizligi gelisebilir

Mekanizmalar: 1) ABC (ATP binding cassette) transporterleri ile hiicre
disina pompalama (efflux pump, CDR1-2, MDR-1 gen
mutasyonlari)

2) ERG11 (CYP 51a) geninde (lanosterol demethylase
mutasyon

3) ERG11p gen ekspresyonunda artis

4) ERG3 mutasyonu: Sterol sentezinde degisiklik:
lanesteroliin bagka bir alternatif ile degistirilmesi

ABC transporterler

kandida . .
Azollerin hiicre disina atilmasi

CDR = Candida drug resistance (gene); MDR = Multidrug resistance (gene)




A. fumigatus izolatlarinda Azol Direnci

® Coklu azol direnci

g0 O itrakonazol ve posakonazole direng

@ [trakonazole direng
e 0 g Tamamiyla duyarli
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Mechanism and spread of TR-L98H azole
resistance

Prospective surveillance of azole
resistance in the Netherlands 2007-2009;
2,062 clinical isolates

>90% of azole-resistant strains have the
TR/L98H mutation in the Netherlands and 9.5% u‘

increasingly reported in other countries in
Europe

«? association with agricultural azole use

5.3%

~

!

N

Overall 5.3% :
Proposed resistance mechanism:

- Point mutation at codon 98 of the Cyp51A gene in combination with a tandem repeat in
the gene promoter
Point mutations thought to arise in isolates exposed to azoles

Tandem repeats found in plant pathogenic moulds that develop resistance through exposure to
azole fungicides

Has a significant impact on the management of IA

Van der Linden et al. 2011,
Verweij et al. 2009



TARIM iLACLARI

Bromuconazol
Epoxiconazol
Tebuconazol
Difenoconazol
Propiconazol



Kurtarma Tedavisi i¢in Kilavuzlar

IDSA -

Lipozomal-AMB All

ABLC

Posaconazole Bl

Voriconazole

Itraconazole Bl

Caspofungin Bl

Micafungin Bl




Agent
Ambisome

ABLC
Caspofungin
Itraconazole
Posaconazole
Voriconazole

Combination

 gde

ECIL-5 (2013)

Invasive aspergillosis: salvage

Grade

BAfl BII
4l BII

Bl
clli
Bl

AT BII

Comments
no data in voriconazole failure

no data in voriconazole failure
no data in voriconazole failure
Insufficient data

no data in voriconazole failure
if not used in 1st line

different studies, not randomized




Notropenik hastalarda kombinasyon tedavi

Kaspofungin+Liposomal AB kombinasyonu onerilir

o Kurtarma tedavisinde tek antifungale gore %60 daha fazla
etkili)

Vorikonazol+Kaspofungin kombinasyonu uygun

Vorikonazol+Liposomal AB kombinasyonu antagonistik



Kombinasyon icin Kilavuzlar

ECIL Il 2009 IDSA BSH 2008

Ik asamada DIl (Onerilmez)

Kurtarma (Salvage) 3l
Caspo + L-AMB Cll Oneriyok
Caspo + Vori Cll
Amfo-B + Azol Veri yok




Pulmoner invazif aspergilloz icin kurtarma tedavisi
Azoller 1¢in 1la¢ dozunun 1zlenmesi onemlidir.

spesifik suboptimal farmakokinetiklerini degerlendirerek ve
kiloya ayarli i.v dozu uygulama

Azollerden Lip-AB ye ya da ekinokandinlere ge¢ilmesi
onerilir.

IDSA rehberinde yeterli kanit olmadigi i¢in kombinasyon
tedavisi onerilmemekte



Kombinasyon tedavi; net bir karar olmamasina ragmen maya
ve kiiflerle breakthrough infeksiyonda veya refraktor
hastalikta diistinebilir.

o Trof et al. Intensive Care Med 2007: 33:1694-1703.
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