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En cok calisma, dneri ve kilavuz degisiklikleri antifungal icin yapilmis
Hematolojik yeni hedef tedavileri icin yeni profilaksi onerileri mevcut
Yeni antifungal ilaclar icin umut verici calismalar var.

Antibakteriyel profilaksi ile ilgili dnerilerde degisiklik yok

Antiviral profilaksi 6nerilerinde HBV, HSV icin degisiklik yok
CMV icin yeni ilag calismalari ve yeni dneri mevcut.
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Antifungal profilaksi gerekliligi

_/

* Hematolojik maligniteli hastalarda yapilan retrospektif
calismalarin sonucunda %8'e varan bir IFl insidansi gostermis
bu yiksek oran nedeniyle IFI'den kaynaklanan hastaliklari ve
mortaliteyi 6nlemek icin profilaksi uygulanmasi gerekmektedir

Aldoss I, Dadwal S, Zhang J, et al.. Invasive fungal infections in acute myeloid leukemia
treated with venetoclax and hypomethylating agents. Blood Adv. 2019;3:4043-4049




Hematolojik maligniteli hastalarda Antifungal profilaksi

invaziv Fungal infeksiyon (iFi) riski en yiiksek olan popiilasyon

v'Remisyon indiiksiyon kemoterapisi (KT) sirasinda akut miyeloid |6semi (AML) veya
v'Miyelodisplastik sendromu (MDS) olan hastalar veya

v'Ciddi aplastik anemisi olan hastalar gibi

v'Uzun sureli nétropenisi (<7 giin boyunca <500/pL) olan hastalar

s Kife karsi etkili antifungal profilaksi bu hastalarda tedavi yonetinin standardi olarak belirlenmis.

**Rutin kuf etkili antifungal profilaksi uygulanmasindan direngli mantar patojenlerinin ortaya
citkmasi ve breakthrough IFD'ye (bIFD) neden olan yeni tirlerin tanimlanmasiyla epidemiyoloji
degismis

*»Bircok hematolojik hedefe yonelik ilaglarin artan kullanimi ve immiinomodiilator tedavi
yaklasimlari nedeniyle (6rn. kimerik antijen reseptori (CAR)-T hiicreleri) antifungal profilaksi

uygulanmasina iliskin yeni tartisma alanlari ve yeni alt basliklar olusmus.
+*(sitokrom p450 aracili potansiyel ilag-ilac etkilesimleriyle (DDI))
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AML hastalarin, tedavi siireci sirasinda invaziv fungal infeksiyon (IFi) gelisimi acisindan en
yiksek risk grubuna aittir

Kif etkili icin triazol bazli antifungal profilaksi, uzun yillardir bu hastalarda klinik yonetim icin
bir temel tasi olmustur

Randomize kontrollii calismalardan (RKC) elde edilen sonuglar, bunun iFi'nin dnlenmesinde ve
mortaliteyi azaltmada kullanimini desteklemektedir.
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Alman Hematoloji ve Tibbi Onkoloji Dernegi'nin (DGHO) 2017 antifungal profilaksi
onerilerini glincellemek icin Eylil 2021'e kadar yayinlanan veriler ile olusturmus

**Uzun siireli notropenisi olan (6rnegin >7 giin boyunca <500 hiicre/puL)

Hematolojik Maligniteli (HM) hastalarina antifungal profilaksi uygulanmasi
yonundeki glicli oneri degismeden kalmis

**Bu hastalarda kiif etkenli profilaksi icin posakonazol tercih edilen ilac olmaya
devam etmis

* CAR-T hiicre tedavisi veya AML yonelik yeni hedef tedavi secenekleri alan hastalar
icin rutin antifungal proftilaksi icin veriler yetersiz olarak degerlendirilmis
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“*1zavukonazol ve vorikonazol énerilerine artik hafif yerine orta diizeye yikseltilmis
s Mikafungin ile ilgili yayinlanmis kanitlar ile HM'de kullanimi icin orta diizey olarak 6nerilmis

**Ayrica su anda yeni antifungal ajanlarin klinik uygulamada profilaktik kullanimlarini destekleyen
hicbir kanit yok

**Triazollerle antifungal profilaksinin, triazollerin CYP3A4/5'i inhibe ettigi sitokrom p450 yoluyla
metabolize edilen yeni hedefe yonelik tedavilerle ilac-ilac etkilesimleri tGizerindeki etkisi incelenmis

itrakonazol ve vorikonazol gug¢lii CYP3A4 inhibitorleri
posakonazol ilimlh bir CYP3A4 inhibitoru
isavukonazol CYP3A4'( zayif/orta derecede inhibe eder




Tablo 3. Azol Grubu Antifungallerin Yaygin Gorulen ve Klinik Onemi Olan ilat; Etkilesimleri (9,13,25-27,29-35]

llac Flukonazol ltrakonazol Vorikonazol Posakonazol Isavukonazol
Siklosporin Siklosporin Siklosporin 1 Siklosporin Siklosporin 1 Siklosporin t
Toksisite takibi Siklosporin DT Bireysel farklihk Siklosporin DT Siklosporin IDT
Siklosporin IDT Dozun %50 yuksek Toksisite takibi Ampirik doz
Doz azaltilmasi azaltilmasi Siklosporin IDT Dozun %75 azaltilmaz, |IDT
ltrakonazol Dozun %50 azaltilmasi beklenir
kesildikten sonra da azaltilmasi

etki devamn eder

Takrolimus Takrolimus {

Takrolimus IDT

Takrolimus T
Takrolimus IDT

Dozun %50 Dozun %50-60
azaltilmasi azaltilmas
Sirolimus Sirolimus 1 Sirolimus f

Sirolimus IDT Dozun %50-90

Dozun %50-75 azaltilmasi

azaltilmasi Sirolimus IDT
Birlikte kullanimdan
kaginmal

Takrolimus 1
Bireysel farkhilik
yuksek
Takrolimus IDT
Dozun %66
azaltilmasi

Sirolimus
Dozun %75-90
azaltilmas
Sirolimus DT

Birlikte kullanimdan

kaginmal

Takrolimus 1
Takrolimus IDT
Dozun %%75-80

azaltilmasi

Sirolimus 1
Dozun %33-50
azaltilmas
Sirolimus DT

Takrolimus t
Takrolimus IDT
Ampirik doz
azaltilmaz, IDT
beklenir

Sirolimus 1
IDT"ye dayal
dozlama

Flukonazol CYP3A4 ve CYP2C9 enzimlerinin orta derecede inhibitori
itrakonazol ve vorikonazol guiglit CYP3A4 inhibitorleri

posakonazol ilimh bir CYP3A4 inhibitori
isavukonazol CYP3A4'( zayif/orta derecede inhibe eder

Memisoglu F. [Challenges in antifungal therapy: therapeutic drug monitoring, drug-drug interactions and approach to failure
after primary therapy). Klimik Derg. 2019; 32(Suppl. 2):177-86.
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Table 2. Strength of recommendation and Qok for antifungal prophylaxis in patients with high-risk neutropenia (<500 cells/ul > 7 days)

Intention Intervention 5oR Qok
Prevent IFD in patients with neutropenia Posaconazole A I°
(<500 cells/pl »7 days), excluding allogeneic HSCT B e
Amphotericin B, liposomal, inhalation B 1
Isavuconazole B IIt
Voriconazole B Iu
Micafungin B [Tut
Amphotericin B, liposomal, iv. C [
Caspofungin C [
Fluconazole C [
Itraconazole, p.o. and iv. C [
SUBA-Itraconazole C [It,h
Amphotericin B deoxycholate D [

“Strong recommendation in AML/MDS RIC only.
“Other settings, e.q. VSAA and palliative treatment of MDS.
H5CT, haematopoietic stem cell transplantation; AML, acute myeloid leukaemnia; MDS, myelodysplastic syndrome; SUBA, SuperBioAvailability.




Table 3. Dosage of recormmended drugs (also refer to Table 2)

Drug

Dosage

Posaconazole, oral
SUSpEnsion

Posaconazole, tablet

Posaconazole, iv.

Amphotericin B, liposomal,
inhalation

Amphotericin B, liposomal, iv.

Caspofungin

Micafungin

Anidulafungin

Fluconazole

Itraconazole, capsules or Lv.
formulation

Itraconazole, oral solution

SUBA-itraconazole

Voriconazole

Isovuconazole

200 mg g8h p.c.

300 mg g24h p.o. (gl2h on day 1)
300 mg g24h iv. (gl2h on day 1)
12.5 mqg twice weekly

Dosage not defined; variable dosoges
and dosing intervals

50 mg g2&h iv. (7O mgonday 1, 70 mg
g2&4h if potient weighs >80 kg)

50 mg g&h v

100 mg g24h iv. (200 mg on day 1)

400 mg g24h p.o.

200 mg g24h p.oJiv.

2.5-7.5 mg/kg/d or 200 mg g24h
200 mg g24h p.o.

4 mglkg gl2h ivJp.o.
200 mg g24h iv. (g8h on days 1-2)

Table &. Recommendations on TDM

Drug Raticnale Target SoR  QokE Comment
Any triczole: To clarify treatment options  Variable (see A 111
in case of suspected S
breakthrough IFD
Oral itraconazole To maonitor for efficacy and B It
toxicity
Isovuconazole To monitor in case of C IIt  Higher concentrations have been ossocated
tomicity with an increased risk of adverse events
Posaconazole cral To support efficacy; in cag B IIt Reduced plosma levels have been
SUSpEnsion of suspected impaired demonstrated e.qg. in cose of GI-GvHD,
resorption diarrhoea, concomitant PPI
Posaconazole To support efficacy B 11T
oral or iv.
Voriconazole To support efficacy B IIt
Voriconazole To avoid toxicity A II  Recommendation in case of clinically

attributed toxicity

Comment: recommendations are not generally applicable for a prophylactic setting and refer to specific situation, see section ‘Therapel

itoring and metabolism’.

GI-GwHD, gastrointestinal graft-versus- host-disease; IFD, imvasive fungal infection; PPI, proten pump inhibitors

Lv., intravenous; p.o., per os; SUBA, SuperBioAvailability.

Stemler J, et al.Primary prophylaxis of invasive fungal diseases in patients with haematological malignancies: 2022 update of the
recommendations of the Infectious Diseases Working Party (AGIHO) of the German Society for Haematology and Medical
Oncology (DGHO). J Antimicrob Chemother. 2023 Aug 2;78(8):1813-1826.




Yeni hedefli tedaviler ve azol antifungaller

* Yeni hedefli tedaviler yakin zamanda AML'nin tedavi sonucunu iyilestirmeye yonelik umut
verici olsa da, bunlarin metabolizma yollari azol sinifi antifungallerle etkilesime girmekte

v’ Venetoklaks,
v FLT3 inhibitorleri (midostaurin, gilteritinib, quizartinib , vb . ) veya
v IDH inhibitérleri (ivosidenib, enasidenib) gibi

Sitokrom p450 enzim sistemi degii(_en_derec_el_erde etkilenirken, posakonazol ve vorikonazol gibi triazol
antifungalleri bu sistemin glicli inhibitorleridir.

Bu tedavi yénetiminde, klinik sorular mes) v antifungal profilaksinin uygulanip uygulanmayacagi,

v’ antifungal ajanin secimi ve kullanim stiresi ve
v’ Toksisite icin ila¢ etkilesimleri (DDI).

Stemler J, Cornely OA. Antifungal Prophylaxis in Acute Myeloid Leukemia: New Drugs, New Challenges?: Summary of the EHA
Guideline on Antifungal Prophylaxis in Adult Patients With Acute Myeloid Leukemia Treated With Novel-targeted Therapies.
Hemasphere. 2022 Jun 17;6(7):e742




Yeni hedefli tedavilerde antifungal profilaksi 6nerileri

Antifungal profilaksi kullanimini degerlendiren yiksek kaliteli calismalarin
eksikligine ragmen,

s*Hipometilleyici ajanlar (HMA) azasitidin ve desitabinin yani sira venetoklaks,
gemtuzumab-ozogamisin ve midostaurin igin kanita dayali dneriler mevcut

s*Dasatinib, gilteritinib, lestaurtinib, ivosidenib, idasanutlin, glasdenib ve sorafenib
icin genellikle dusuk ila cok dusuk kanita dayali veri onerileri mevcut

**Bazi AML ilaclari (etrenapopt, olutasidenib ve digerleri) gibi diger ajanlar icin
(glivenlik ve etkililige iliskin klinik calisma verileri bile mevcut olmadigindan),
verilerin az olmasi nedeniyle herhangi bir dneri olu§amam|§.

Stemler J, et al.Primary prophylaxis of invasive fungal diseases in patients with haematological malignancies: 2022 update of the
recommendations of the Infectious Diseases Working Party (AGIHO) of the German Society for Haematology and Medical Oncology (DGHO). J
Antimicrob Chemother. 2023 Aug 2;78(8):1813-1826.
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* Azasitidin, desitabin, venetoklaks, gemtuzumab ozogamisin ve
midostaurin i¢in kanita dayali 6neriler sunulmus

e Dasatinib, gilteritinib, glasdegib, idasanutlin, ivosidenib, lestaurtinib
ve sorafenib icin fikir birligine dayali oneriler olarak kalmis




Summary of Recommendations Regarding Antifungal Prophylaxis for Clinically Relevant Antileukemic Drugs

Evidence-Based
AFP or Consensus-Based
Drueg Glinical Setting Recommendation Recommendation Gomment
S-Aracitidine Induction and maintenance, generally Conditional for Evidence-based with low  AFP should be considered in heavily pretreated patients, as
combinad with bel.2 lohibitoes AEE gadainte ol evidence ) secondary prophylands in patients with previous IFl and patients with
long-lasting neutropenia.
Decitabine Induction and maintenance, generally Conditional for Consensus-basead Data regarding incidence and polential benefit of AFP was also
combined with bol-2 inhibitors &FF extrapolated from patients treated with azacitidine.
Enasidenib Moratherapy or combination therapy with Mo recommen- Consensus-based Mo recommendation was given due to imited clinical use and
RIC or ather agents dation documentation of IF.
Close monitoring for potertial DO and QT interval.
Gembuzum- Dwring RIC im combination with infensie Conditional for Evidence-based with low  Strong recommendation for AFP during RIC.
alb icin_chemothera AFE cartainty of evidence
Gillteritindb Monatherapy in refapsed or refractoy AMIL  Either for/ Consensus-based In monotherapy setting, no benefit of AFP was documented.
against AFP Triazole AFP should be considered in heawily pretreated patients.
Glasdegib Monotheragy or in combination with LOAC  Conditional Consensus-based Close monitoring for potertial DO and QTc interval.
against AFP
Ivosidenib Monatherapy or combination therapy with  Either for/ Consansus-based Conditioral recommendation 1o reguce the dose 1o 250mogday i
RIC or other apents against AFP concomitant use o strong CYP4344 inhibitors.
Close monitoring for potertial DD and QTc interval.
Midostawrin Dwring RIC im combiration with inten- Conditional for Evidence-based with low  Strong recommendation for AFP during RIC.
sive chemotherapy or as mainienance &FF certainty of evidence Individual decision for or against antifungal prophylaxis when

P

Sorafenib

Venetockax

Ouizartinib

Maintenance monotherapy or during BIC in Conditional for

combination with intensive chemotherapy

AFP

Induction and maimtenance i combination  Conditional for

with ating apents or other d

Dwring RIC im combination with intensie
chemotherapy

= AFP

Conditional for
AFF

Consensus-basad

Evidence-based with low
certalmty of evidence

Consensus-based

adminkstered as monatherapy.
Closs monitoring for potential DD and QT interval.
Strong recommendation for riazodes during BIC treatment.

Prefer AFP with triazoles during induction treatment. Reducs
veneiockax dose fo F0mg when using posaconazole or voriconazole
cancomitanthy.

Strong recommendation for AFP during RIC with a dose reduction of
quizartinib if triazole prophdaxs is used.

In monotherapy setling, recommendation against AFP

AML = acuie myeloid leukemia; AFF = antifungal prophylzeis; DDl = dneg-dnug imeractions; HWA = lypomihyating egents; IFl = immsie fungal indection; LOAC = low-dose cytarabine;RIC = remission-in-

oy gy ey ey

Stemler J, Cornely OA. Antifungal Prophylaxis in Acute Myeloid Leukemia: New Drugs, New Challenges?: Summary of the EHA Guideline on Antifungal

Prophylaxis in Adult Patients With Acute Myeloid Leukemia Treated With Novel-targeted Therapies. Hemasphere. 2022 Jun 17;6(7):e742
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Molecular target

v Venetoklaks Tercihen bir triazol ile; Posakonazol veya vorikonazoli birlikte

Azacitidine

Dedtabine

Wenetoclax

Midostaurin

Gilteritinib

Crenolanib

Inhibition of DNA methyltrarsferases

that aberrantly hypermethylate tumour

SURPIEsSSOr QEns promaoters

Inhibition of DMA methyltrarsferases
aberrantly hypermethylating tumour
SUPPIESSOr Qens profmioters

Salective imhibitor of BOLZ (ie,
antiapoptotic protein)

FLT3 inhibitor

Highly selective second-generation
FLT3 inhibitor

Type 1 oral pan-FLT3 inhibitor

kullanirken dozu ayarlayin. Venetoklaks dozu en az %75 oraninda azaltilmali

v Midostaurin-FLT3 inhibitérii AML remisyon induksiyon tedavisi sirasinda triazollere
yonelik gucli oneri;

v" Gilteritinib AML monoterapisinde antifungal profilaksinin faydasi yok; Daha dnce
kemoterapi ile tedavi edilmis hastalarda veya uzun sireli nétropenisi olan
hastalarda triazol profilaksisi distnulmelidir.

v Sorafenib AML remisyon indiiksiyon tedavisi sirasinda triazoller icin gucli dneri

v Quizartinib AML remisyon indiksiyon tedavisi sirasinda triazollere yonelik gticli
oneri;

v' Gemtuzumab ozogamisin AML remisyon indiiksiyon tedavisi sirasinda triazoller igin

gucla oneri

T EELITTE) PR TSRS, WETY WY LTIy O

evidence
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Venetoklaks

gilteritinib,
midostaurin,
Table 5. Targeted t therapi d potential drug-drug interacti Quizartintb
a . Targe umour therapies and potential drug-drug interactions o
Population Intention Intervention —/ 50R Qo Reference
AML/MDS patients treated with
Venetoclax Prevent IFD use triczole antifungal prophylaxis AS Mut 3*7E7I578
Prevent toxicity Reduce dose of venetoclax by at least 75% in combination with posaconazole or A [Tu,t
voriconazole and by 50% in combination with fluconazele or isavuconazole
Gilteritinib Prevent IFD Use triazole antifungal prophylaxis without dose adjustment AS [Tu o
Midostaurin ~ Prevent IFD [f indicated, use triazole antifungal prophylaxis without dose adjustment A [Tu e
Quizartinib Prevent IFD If indicated, use triazole antifungal prophylaxis without dose adjustment A” Mut 7
Prevent toxicity Reduce quizartinib dose (60 to 30 mg or 30 to 20 mg) in combination with B [11
posaconazole or voriconazole
Ivosidenib Prevent IFD If indicated, use triazole antifungal prophylaxis without dose adjustment A” [11 =0
Prevent toxicity Reduce wosidenib dose to 250 mg/day in combination with posaconazole or B [11

voriconazole

AML, acute myeloid leukaemia; IFD, invasive fungal disease; MD5, myelodysplastic syndrome.
“Strong recommendation for antifungal prophylaxis, if neutropenia =7 days is expected or present

Stemler J, et al.Primary prophylaxis of invasive fungal diseases in patients with haematological malignancies: 2022 update of the recommendations of
the Infectious Diseases Working Party (AGIHO) of the German Society for Haematology and Medical Oncology (DGHO). J Antimicrob Chemother. 2023

Aug 2;78(8):1813-1826.




ESCMID PUBLICATIONS

p
ESCMID* guideline for the diagnosis and management of Candida D

diseases 2012: adults with haematological malignancies and after Allojeneik nakil
haematopoietic stem cell transplantation (HCT) hastalarinda anti-

candida profilaksisi

TAEBLE 1. Anti-Candida prophylaxis for allogeneic haematopoietic stem cell recipients

Intention: Morbidity lrbe ntion: Survival 7
reduction irmproy ement \_/
Soft D E SoR DaE References
Intervention |[ant-Candidsl proaphytods) dering the nevtrapenie phase
_ Flusconazote 0 mg ad if no prophytaods is considened A | A | [18—20.,22,23)
rsconarade™ 25 mglky oral soluton td B | i | [22.23]
Posaseonar ade™ 200 mg cid A I B L [2&.29]
—Varicanazole® 200 mg bid A I L I [24]
Caspefingin® TOV50 mg qd c . c ] 28]
i . A I c I 27
A ubafisneg in MR MDD MR KL
Lipetomresl amphotericin B 50 mg every other day iv, 100 mgiweekly B i c 1] [EE b |
Intervention |[ant-Candidsl prophytods) doring the firse |00 dyys withowt GYHD and newrtmphil recawvery
Fluconazole 400 mg qd A I A 18—20,22.23]
lerasconarada™ 3 5 mghg aral soleton dd B | c
Pasaconazole® 200 mg tid c 1 c /\\W
Yericonarale® 200 mg bid A | c . . .
Caspofungin® T0/50 mg qd c I, c Biz de flukonazol primer profila e
Micafusngin® 50 c i c 0 o o
Aniduiabmgin | NR ND NR GVHD durumunda profilaksisinde
Lipscoscoivenl htericin B 50 ther day iv, 100 mgiweekly c n c 9
Intervention {ant-Candidal prophytuds) in GVHD posakonazol (GIS GVHD iv Ambisome
Fluconarede 40 mg qd A | c o
hraconazole® 15 mghkg oral soletion td C | c gun veya haf)
Posseonar ale® 200 mg cid A | B ]
Yericonarale® 200 mg bid B | c |
ot s, MR ] MR ]

MR, no ecommendston: MND, o des svailable

L . TP N [ N— T (SN P SN - A [



ESCMID PUBLICATIOMNS

ESCMID* guideline for the diagnosis and management of Candida
diseases 2012: adults with haematological mialignancies and after
haematopoietic stem cell transplantation (HCT)

A ). Ullrmann't, M. oAkowvwa®, R Herbreche®!, ©. Wiscoli*?, M. C. Arendrup®, S. Arcilkcan-akdagli®, M. Bassetd ™, ). Billed
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P. E. Werweij'' and M. Cuenca-Estrella®™ for the ESCMID Fungal |nfection Study Group (EFISG)

(D
Allojeneik nakil disi
hastalarinda anti-
candida profilaksisi

TABLE 3. Anti-Candida prophylaxis outside of allogeneic harmatopoietic stem cell transplantat'gn (e.g. aut] |gous
—/
haematopoietic stem cell transplantation or chemotherapy induced neutropenia)
Batelogous HET Severe and prolonged neutropenia
Intention Sltuation Intervention SoRQoE Intervention SoRQoE References
Riedses morbidity smnd Anvy prophylasds Cill Aavy praphytasds Cill [33]
marealicy (during and
after high dose
chemotherapy)
Additional antibody Any prophytaxis Cin Any prophytaxis cin
treatm et (8.
ritundimab)
Rlue onarale MDD Fluc onazole i For st bog ous
% hra ey ol il hra conar als il HCT: [26, 34]
E é' Posseo nazale Clit Possoo narea e Clit Far -
Yoriconazale MND Yariconazale ND [26, 32, 35-38, 40—43)
'E Anidubsfungin MO Anidubsfungin D
2 ! Caiperafiing in MO Canperilimeg in il
: ; Micafungin MO Micafungiin D
- by =2 criny Gl Iy =2 miny Cil
E o F Any amphotericin MND Any amphotericin Di
B s uibati can B sy wabart oy

W an institstion wishes prophybsds, weask recommendstione for seleeted sntifongal spents are provided.
MO, mo dats




Hematopoetik kok hticre nakil (HKHN) alicilarinda antifungal profilaksi
Flukonazol

* Flukonazol, antifungal profilaksinin temel dayanagi olmustur ve ¢ok sayida veri, uygulama kolaylgi,
ongorulebilir ila¢ etkilesimleri ve uygun yan etki nedeniyle allojenik ve otolog hematopoetik kok
hicre (HKHN) alicilarinda engraftrasyon dncesi donemde birincil antifungal profilaksi olarak
onerilmektedir

e Onemli prospektif randomize calismalarda, flukonazol profilaksisi uygulanmasi, allojenik ve otolog
HKHN alicilarinda anlamli derecede daha dusik kandidemi insidansi ve genel sagkalimin iyilesmesi
saglanmis

 HKHN sonrasi 75 gun sureyle flukonazol uygulanmasi, plaseboya kiyasla daha distik GIS GVHD
insidansi ve 8 yillik sagkalim faydasi ile iliskilendirilmistir

* Flukonazoliin C krusei ve kuflere karsi etkisi yok ve C glabrata suslarinda flukonazol direnci artmakta

* [Fi riski daha yiiksek olan veya flukonazole direncli Candida tiirleri ile kolonize olan hastalar icin , kiif
etkili azollerin veya ekinokandinlerin uygulanmasi gibi alternatif yaklasimlar olabilir

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient,
with Analogies to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019, 33(2); 361-380,



Hematopoetik kdk hiicre nakil (HKHN) alicilarinda antifungal profilaksi
Posakonazol

e Gilincel kilavuzlar, yiksek dozda (>1 mg/kg/giin) kortikosteroid tedavisi gerektiren GVHD'li allojenik
HKHN alicilarinda antifungal profilaksi olarak posakonazol onermektedir

* Bu 6neri, GVHD'li 600 Allojenik HKHN alicisinin posakonazol ve flukonazol profilaksisine 1:1 oraninda randomize edildigi ¢ift
kér uluslararasi klinik galismanin sonuglarina dayanmaktadir

* Posakonazol uygulamasi iFi ile iliskili mortalite insidansini azaltmasina ragmen genel sagkalim
Uzerinde etkisi olmamis

Sonucta,
Yuksek riskli allojenik HKHN alicilarinda nakilden sonra kuf-aktif profilaksi secimi,

mevcut literatliriin, yerel epidemiyolojinin ve her kurumdaki ekonomik
degerlendirmelerin yorumlanmasina dayanan bir karar olmaya devam etmektedir.

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient,
with Analogies to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019, 33(2); 361-380,




Hematopoetik kdk hucre nakil (HKHN) alicilarinda antifungal profilaksi
Ekinokandinler

* Flukonazole direncli Candida turleri ve Aspergillus turleri, cok az yan etki profili ve
minimum ilac etkilesimleri dahil olmak tzere genis aktivite spektrumlarina
dayanarak antifungal profilaksi icin degerlendirilmistir

* Mikafungin, 800'den fazla pediatrik ve yetiskin HKHN alicisinda, antifungal profilaksi
sonunda IFI'nin olmamasi ve ampirik antifungal tedavi gerekliligi acisindan
notropeni sirasinda antifungal profilaksi olarak flukonazolden Gstin saptanmistir

e Ekinokandin kullanimi iv uygulama gerekliligi ve maliyetler nedeniyle sinirli olmasina
ragmen, azol direncli Candida turleri ile kolonize olan hastalarda, azol —KT arasindaki
ilac etkilesimleri dnlemek icin hazirlik sirasinda veya KCFT ylksek hastalarda
mikafungin profilaksisi diistinulebilir.

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient,
with Analogies to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019, 33(2); 361-380,
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Primary antifungal prophylaxis with micafungin in patients
vwith haematological malignancies: real-life data from a
retrospective single-centre observational study

Dawvid Machbaur', Olga Angelova’', Dorothea Ornh-Hdller”, Adelheid Ditlbacher', Michasla Lackner.,
Jutta SAuberger=, Comelia Lass FlarFE
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Haziran 2011 -2012
Invaziv fungal infeksiyon (IFi) riski tasiyan cesitli hematolojik maligniteleri olan 100 hasta

Notropeni sirasinda 14 giin mikafungin 50 mg/gin iv ile primer antifungal profilaksi
uygulanmis

Kanitlanmis ve olasi breaktrough (biFi'ler) gériilme sikhigi sirasiyla %6 ve %3

Allojeneik HKN sonrasi notropenik fazda Candida krusei, Trichosporon asahii neden oldugu iki
kan dolasimi enfeksiyonu saptanmis

Aspergillus disi kiifler ile kanitlanmis 4 biFi ve olasi 3 pulmoner biFi vakasi AML gelismis

Candida turleri ile kolonizasyon hastalarin %51'inde saptanmis ancak in vitro mikafungine
direnc gosterilmemis

Mikafungin ile birincil profilaksi, iFi'yi énlemede en az Posakonazol ile ayni derecede etkili
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ispanyol merkezlerden olusan bir kohortta allo-SCT uygulanan hastalarda birincil profilaksi olarak mikafungin
ile ilgili deneyim etkinligini ve tolere edilebilirligini degerlendirmek

Ocak 2010- Aralik 2013'e kadar Grupo Espafiol de Trasplante Hematopoyético'nun (GETH) katilimc
merkezlerine allo-SCT i¢in basvuran ve notropenik donemde birincil \orofilaksi olarak mikafungin alan tim
ardisik yetiskin hastalari iceren retrospektif cok merkezli gbzlemsel calisma

13 merkezden toplam 240 hasta belirlendi ve 159 hasta analize dahil edildi. Hastalarin ¢cogu (%95,6) 50
mg/glin mikafungin aldi. Takip sirasinda 7 ﬁ%4,4) hastada breaktrough IFI gelisti; 1'i kanitlanmis ve 6'si olasi;
bir hasta ciddi ilag etkilesimleri nedeniyle ilaci birakti.

Mikafungin ile profilaksinin 151 (%94,9) hastada etkili oldugu degerlendirildi.

Deneyimlerimize gore mikafunFin, allo-HSCT uygulanan hastalarda antifungal profilaksi i¢in etkinligi, diistik
ilag etkilesimi ve yan etki profili nedeniyle uygun bir alternatiftir.




Yeni antifungal ilaclarin profilaktik kullanimi

**Opelconazole

* Lokal etkinligi en Ust dliizeye cikarmak amaciyla inhalasyon icin optimize edilmis yeni
bir triazol. Faz llb calismasinda, akciger nakli alicilarinda profilaktik kullanimi
arastirilmakta

**Rezafungin
* Yari dmri uzatilmis ve haftada bir kez iv uygulanan ekinokandindir

* Candida spp. , Aspergillus spp.'nin neden oldugu IFi'yi énleme potansiyeli acisindan
su anda bir faz 3 denemesinde ayrica Allojenik HKHN alicilarinda P. jirovecii
profilaksisinde umut verici

* Ancak yeni antifungaller icin profilaktik kullanimina iliskin klinik calisma verileri
henlz yok

Stemler J, et al.Primary prophylaxis of invasive fungal diseases in patients with haematological malignancies: 2022 update of the recommendations
of the Infectious Diseases Working Party (AGIHO) of the German Society for Haematology and Medical Oncology (DGHO). J Antimicrob Chemother.
2023 Aug 2;78(8):1813-1826.




Table 6. Novel antifungals

Clinical trials

Future use in evaluating
Antifungal Mechanism of action Future areas of use prophylaxis prophylactic use
Fosmanogepixd  Inhibition of Gwtl, targets Invasive infections with Aspergillus spp., unclear
Manogepix GPI-anchored protein Scedospeorium spp., Fusarium spp.,
maturation Mucorales, Cryptococcus spp., Condida spp.
(except C. krusei)
Endemic mycoses, including
coccidioidomycoses
Ibrexafung erE Glucan synthase inhibitor with Invasive candidiasis including C. ouris ond €. Bllprophbdaxic.  Predlinical data
alternative binding site glabrata, resistant invasive pulmonary
aspergillosis, other invaswe fungal
infections
Olorofim Inhibition of dihydroorotate Invasive infections with multi-resistant Mould prophylaxis NCTO2856178
- dehydrogenase, targets moulds, including resistant Aspergillus spp.
pyrimidine synthesis and L. prolificans
Endemic mycoses, including
coccidioidomycoses
Opelconazole Triczole with inhaled administration, Infections with Aspergillus spp. Prophylaxis in lung NCTO5037851
targets transplants, ICU
lanosterol-14alpha-demethylase =2 11T —
Rezafungin Echinocandin with prolonged half-life, Invasive infections with Candida spp., Prophylaxis in MCTO4368559
- targets glucan synthase Aspergillus spp., Pneumocystis jiroveci HSCT and SOT

GPI, Glycosylphosphatidylinositel; HSCT, hematopoietic stemn cell transplantation; ICU, intensive care unit; PjP, Pneumogystis jirovecii pneumonia; SOT,
solid organ transplantation.

Stemler J, et al.Primary prophylaxis of invasive fungal diseases in patients with haematological malignancies: 2022 update of the
recommendations of the Infectious Diseases Working Party (AGIHO) of the German Society for Haematology and Medical
Oncology (DGHO). J Antimicrob Chemother. 2023 Aug 2;78(8):1813-1826.




llac disi profilaksi dneriler

Table 7. Recommendations for non-pharmaceutical interventions for prophylaxis of invasve fungal infections

Intention Intervention SoR Qok Heference
To prevent IFD Neutropenic diet D IIr,u Ba-EE
To prevent invasive aspergillosis Wearing well-fitting (FFP2) masks C It o
To prevent IFD HEPA filters A [Tu sEel
LAF systems B [Tu
To prevent CVC-related fungal bloodstreamn infections Chlorhexidine-coated CVIC dressings C I 7
To prevent IFD romyelocel-L* B I AEs
granulocyte transfusions B I1r
G-C5F B [Tu
To prevent IFD (Juit smoking A [Tu AEEE

CVC, central venous catheter; FFP2, filtering face piece 2; G-C5F, granulocyte-colony-stimulating factor; HEPA, high efficiency particulate air; IFD, inwa-
sive fungal disease; LAF, laminar air flow.
*Cryopreserved human allogeneic myeloid progenitor cells.
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Stemler J, et al.Primary prophylaxis of invasive fungal diseases in patients with haematological malignancies: 2022 update of the recommendations of the
Infectious Diseases Working Party (AGIHO) of the German Society for Haematology and Medical Oncology (DGHO). J Antimicrob Chemother. 2023 Aug
2;78(8):1813-1826.




Tirozin Kinaz inhibitéri Kullanilan Hematolojik Maligniteli Hastalarda Ciddi Enfeksiyon insidansinin

Saptanmasi Ve Risk Faktdrlerinin Degerlendirilmesi. Uzmanlik Tezi, Dr. Fatma Zehra OZCAN

2014-2021 yillari arasinda Tirozin Kinaz inhibitérleri kullanan 300 hastanin 327 enfeksiyon epizotu,
» BCR-ABL Tirozin Kinaz inhibitorleri: imatinib, Dasatinib, Nilotinib, Bosutinib ve Ponatinib

> Bruton Tirozin Kinaz (BTK) inhibitori: ibrutinib

> Antiapoptotik Protein Bcl-2 inhibitdrii: Venetoklaks

> Janus Kinaz (JAK) inhibitdrii: Ruksolitinib (JAKAVI)




TKI kullanilan hematolojik maligniteli hastalar

(n=300)

Ber-Abl L .
inhibitsrleri Ibrutmnib Venetoklaks Ruksolitinib
nhibitorleri

(1=157. %52.3) (n=52. %17.3) (n=25. %38.3) (n=70. %20.3)
11= . 0L,

Imatinib (n=153, %51.0)
Dasatinib (n=58. %19.3)
Nilotinib (n=39. %13.0)

Kombine tirozin

kinaz inhibitord
Bosutinib (n=14, %4.7)

Ponatinib (n=2, %0.7)
Ardisik Ber-Abl Inhibitorii (n=64. %21.3)

n=4 (%1.3)




iﬂvaZiV FU ﬂga| iﬂfe kSiyOﬂ |a I Uzmanlik Tezi, Dr. Fatma Zehra OZCAN 2022

e Calismamizda 19 enfeksiyon epizodunda (%5.8) invaziv fungal enfeksiyon
saptanmistir. Bu enfeksiyonlar:
e 9 kandidemi Ibrutinib (6/19)

* 6 invaziv pulmoner aspergilloz Venetoklaks (8/19)

1 A. flavus sinlziti — Desitabin+Venetoklaks, AML

1 mukormikoz — Desitabin+Venetoklaks, AML

Antifungal profilaksi
6/19

1 Pneumocyctis jiroveci pndmonisi — ibrutinib

1 Paecilomyces enfeksiyonu — ibrutinib, primer SSS lenfomasi

Kandidemi: 3 venetoklaks, 2 hasta ALL nedeniyle Bcr-abl, 2 ibrutinib, 1 Ruksolitinib
invaziv pulmoner aspergilloz: 2 ruksolitinib, 1 ibrutinib, 1 venetoklaks, 1 ibrutinib+venetoklaks



Sekil.3 Tirozin Kinaz inhibitord Kullanilan Hastalarda Firsatci Enfeksiyonlarin

Zamansal Dagilimlari
i~
Bcr-abl inh. Ibrutinib Venetoclax Ruxolitinib a/<andidemi
M tuberculosis
enfeksiyonu
BKvirus enfeksiyonu
CMV enfeksiyonu
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Tirozin Kinaz inhibitéri Kullanilan Hematolojik Maligniteli Hastalarda Ciddi Enfeksiyon insidansinin Saptanmasi Ve Risk Faktérlerinin Degerlendirilmesi

Uzmanlik Tezi, Dr. Fatma Zehra OZCAN 2022




Invaziv Fungal Infeksiyonlar - Ibrutinib

* [brutinib tedavisi alan hematolojik maligniteli hastalarda iFi insidansi %0-11 saptanmistir

* Lionakis ve ark. ise, ibrutinib tedavisi alan 18 hastada gelisen invaziv aspergilloz sikligini %39

(n=7) olarak saptamistir

* brutinib iliskili gelisen firsatci mantar enfeksiyonlarinin, ibrutinibin neden oldugu hedef disi

kinaz inhibisyonu ile CD4+ T hicrelerilerini etkilemesinden kaynakli olabilecegi belirtiimektedir

Chamilos G, et al. Call for Action: Invasive Fungal Infections Associated With lbrutinib and Other Small Molecule Kinase Inhibitors Targeting Immune Signaling
Pathways. Clin Infect Dis. 2018;66(1):140-8.

Lionakis MS, et al. Inhibition of B Cell Receptor Signaling by Ibrutinib in Primary CNS Lymphoma. Cancer Cell. 2017;31(@:-&23-43.e5.

(D
Tez ¢calismamizda ibrutinib kullanan hastalarda, diger tirozin kinaz
inhibitorlerine gore enfeksiyon gelisme riski 2.49 kat artmistir.

ibrutinib kullanim siiresi uzadik¢a enfeksiyon gelisme sikhgi azalmis

(En sik ilk 1 yil iginde)

 /



Invaziv Fungal Infeksiyonlar (IFl)- Venetoklaks

* Venetoklaks ve hipometile edici ajanlar (desitabin, azasitidin) ile tedavi edilen AML hastalarinda
invaziv fungal enfeksiyon gelisme insidansi %12.6-%19 arasinda degismektedir

* Sadece HMA tedavisi alan AML hastalarinda ise invaziv fungal enfeksiyon riskinin distk oldugu
saptanmis. Ancak sadece venetoklaks kullanan hastalarda invaziv fungal enfeksiyonlari degerlendiren
calisma bulunmamistir

 Calismamizda da venetoklaks kullanan hastalarda gelisen IFi epizodlarinin hepsinde hastalar daha 6nce
tedavi almis ve kombine tedavi alan hastalardir

Daha once indliksiyon tedavisi almis ve kurtarma tedavisi olarak HMA ile kombine olarak venetoklaks
tedavisi alan AML hastalarinin iFi agisindan yakin takip edilmesi ve antifungal profilaksi acisindan
degerlendirilmesi gerektigi dustintilmuiistur

Aldoss |, et al. Invasive fungal infections in acute myeloid leukemia treated with venetoclax and hypomethylating agents. Blood advances. 2019.
DiNardo CD, et al. Clinical experience with the BCL2-inhibitor venetoclax in combination therapy for relapsed and refractory acute myeloid leukemia and related myeloid malignancies. Am J Hematol.

2018.Pomares H, et al. Invasive fungal infections in AML/MDS patients treated with azacitidine: a risk worth considering antifungal prophylaxis? Mycoses. 2016.




Primer Antifungal Profilaksi-
BIZ NE YAPIYORUZ?

Akut Myeloid Losemi/MDS-Indiiksiyon KT
Posakonazol 3x200 mg/glin

Allojeneik-HKHN
Flukonazol 400 mg/ giin
Nakil KT ile baslayip +75. gline kadar

Otolog —HKHN
Flukonazol 400 mg/ giin
Nakil KT ile baslayip taburcu oldugu zamana kadar(+10-15 gunler)

Allojeneik-HKHN GVHD faz
Posakonazol / GIS GVHD- Ambisome iv glin/hf




Pneumocystis jirovecii pndmonisine (PJP) karsi profilaksi

* Allojeneik HCT alicilari P jirovecii'ye karsi rutin profilaksi 6nerilmektedir.
* Trimetoprim/siilfametoksazol (TMP/SMX) ile 1x1tb/giin veya 1x2tb haftada

* AGIHO, HKHN'den sonra PJP'yi 6nlemek icin TMP/SMX 6nerisini orta derecede
desteklemektedir.

e Alternatif olarak, her ne kadar TMP-SMX'ten daha duslk olsa da, secenekler
arasinda atovakuon, ayda bir aerosol haline getirilmis pentamidin ve dapsonun
uygulanmasi yer alir.

 TMP-SMX'e siddetli alerjisi olan ve glikoz-6-fosfat dehidrojenaz eksikligi olan ve
aerosol haline getirilmis pentamidinin bronkospazmla iliskilendirildigi hastalarda
dapson uygulamasindan kacinilmalidir

e Bu alternatifler HKHN ortaminda incelenmemistir ve oneriler diger
populasyonlardan aktariimistir.

* Nakil sirasinda veya sonrasi (1. ayinda)baslatilabilir ve HKHN sonrasi en az 6 ay ila
12 ay boyunca devam ettirilir. ( CD4+ T hiicre sayimi stabil olarak 200/ul'yi artana
kadar)

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient, with Analogies to the
Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380




Pneumocystis jirovecii pndmonisine (PJP) karsi profilaks s e
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veriliyor. Engrafman sonrasi MNS
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Table 7 Risk factors and . .
indications for Preumacysiis Significant risk

Intermediate risk ial indi gln 2x1 tablet olarak baslaniyor

Sirovecii
= Acute lymphoblastic lenkemia
= Allogeneic stem cell mansplantation

= Long-term steroids with = 20 mg q.d. prednisone
equivalent for = 4 weeks

= Fludarabine + cyclophosphamide + rituximab

. RCHOP 1A or cscalated Immunsupresif ilaclar kesilene kadar
BEACOPP

* Mucleoside analogs

*« Brain imrad iation with
high-dose steroids

« U cell count < 200/l

devam ediliyor

Ann Hematol (2021 100:1603—-1620 1613
Table @ Dvugs for Prewmoc=Es finmvecii pnewmonia prophylaxis
Clinical setting Inte nitiomn Inte rvention So0R (oE References
recommendation
Patients with indication for PcP Prevent PcP Use TMP-ShX as fimt-choice agent A I , [126-—=128, 133,
prophylaxis 153, 154, 181,
182]
Use one single-strength (80,400 mg) tablet daily or one B 11, [127. 153, 156,
double-strength tablet ( 160VB00 mg) either daily or thrice a 157, 182-1584]
wesk
Patients with intolerance or severs Use atovaquone as second-choice dmg A 11, [37. 157,
adwverse effects due to = 15040 rog dhay 160162, 164]
TMP-SMX Use dapsone as second-choice dmg A 11; [153, 160, 167
= 100 mogg cdlany
Use pentamidine (aerosolized) as second-choice dmg B I, [153, 159, 168,
- 300 g once monthly 170, 185, 186]
Classen AY, Primary prophylaxis of bacterial infections and Pneumocystis jirovecii pneumonia in patients with hematologic malignancies and solid tumors: 2020 updated
guidelines of the Infectious Diseases Working Party of the German Society of Hematology and Medical Oncology (AGIHO/DGHO). Ann Hematol. 2021 ;100(6):1603-1620..
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Hematopoetik kok hitcre nakil (HKHN) alicilarinda
Antibakteriyel profilaksi

* Allojenik HKHN alicilari da ve 7 glinden daha uzun sire noétropeni beklenen yuksek
riskli hastalar icin primer antibakteriyel profilaksinin florokinolon ile uygulanmasi
onerilmektedir

* Anti- Pseudomonas aeruginosa ve viridans grubu Streptococcus turleri gibi gram pozitif koklari
da icerecek sekilde daha genis bir antibakteriyel aktivitesine sahip bir Florokinolon kullanir

* Florokinolonlarin antibakteriyel profilaksi icin rutin olarak kullanildigi merkezlerde,
florokinolon direncinin duzenli olarak izlenmesi gerekmektedir.

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient, with
Analogies to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380

* Derin notropeni siiresinin (MNS< 100/ul) en az 7 giin olan otolog KHN alicilarinda
onerilmekte. Randomize kontrollu calismalarda levofloksasin profilaksisi kullanildiginda otolog
KHN hastalardaki enfeksiyon sayisinda ve kan dolasim enfeksiyonunda de anlamli azalma

gosterilmis.

* Gram-negatif bakterilerde florokinolon direncinin prevalansi %20'yi astiginda notropenik
hastalarda profilaktik etkinlik azalir

Christopeit M, Prophylaxis, diagnosis and therapy of infections in patients undergoing high-dose chemotherapy and autologous haematopoietic stem cell transplantation. 2020 update of the
recommendations of the Infectious Diseases Working Party (AGIHO) of the German Society of Hematology and Medical Oncology (DGHO). Ann Hematol. 2021 Feb;100(2):321-336.



Antibakteriyel profilaksi zamanlama

Farkli merkezlerde kemoterapi baslangicindan kok hticre infizyonuna ve
notropeninin ilk ginldne kadar degisebilir

100'den fazla klinik calismanin buyik bir meta-analizi, kemoterapi baslangicinda
veya notropeni ile birlikte antibakteriyel profilaksi baslatildiginda tim nedenlere
bagli 6limlerde hicbir fark olmadigini gosterdi

Mevcut kilavuzlar, antibakteriyel profilaksi baslatiimasinin hiicre inflzyonu

sirasinda diusinutlmesi gerektigini ve notropeniden cikana kadar devam etmesi

gerektigini onermekte

Biz de HKHN Notrofil sayisi 1000
altinda baslaniyor. Engrafman

sonrasi 500 ustline cikinca kesiliyor

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of InfectionW

Recipient, with Analogies to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380




Table 5 Timing and duration of antibacterial prophylaxis

Climcal settmg Intention/recommendation Intervention SoR (oE References
Patients with ind ication for antibacterial Prevention of fever or infection Start antibactenal prophylaxis with startof B Il [3, 6, 13
prophylaxis at high risk for infection cytostatic dugs
Patients with indication for antibactertal Start antibacterial prophylaxs 38 days B Il
prophylaxis at low risk for infection after beginning chemotherapy
Start of empirical broad-spectrum antibiotic ~ Reduce side effects, prevent  Termination of antibacterial prophylaxis A L
treatment resistance development
OR
End of neutropenia
Patient with breakthrough infection receiving  Treatment of imfection Use of F() for empirical therapy D I
F() prophylaxis

Classen AY, Primary prophylaxis of bacterial infections and Pneumocystis jirovecii pneumonia in patients with hematologic malignancies
and solid tumors: 2020 updated guidelines of the Infectious Diseases Working Party of the German Society of Hematology and Medical
Oncology (AGIHO/DGHO). Ann Hematol. 2021 Jun;100(6):1603-1620..
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splenectomy or patients with fanctional asplenia disease

withowt effective meningococcal vaccination

500 mg q.d. until 4 weeks after
mnmunization or documented protective
titers

Table 4 Indications for antibacterial prophylaxis
Clinical setting Intention/ Interv ention SoR QoE References
recommendation
= N
High-risk patients recerving first chemotherapy cycle| Prevent fever and Antibacterial prophylaxis A [5, 13, 66,
High-risk patients receiving subsequent miections by using B 1 67, 70,
\ chemotherapy cycles ﬂI’iDhII:tEt'I:EI]a Ekulizumab, 79, 97,
prophylaxis . %]
Low-risk patients receiving first chemotherapy cycle ravulizumab B 1 [6, 13, 6,
Low-risk patients receiving subsequent veya C I 67, 70,
chemotherapy cycles splenektomili ;*;j*”-
High-risk patients Reduce mortality by ME fonkls e B Il [5 13, 84]
Low-risk patients using antibacterial asp enl C I [6 84, 98]
prophylaxis
Patients receiving ecu lizumab, ravulizumab, or Prevent meningococcal Penicillin V 250 mg b.i.d. or ciprofloxacin 0, [3% 40]

*The recommendation levels refer to the efficacy in achieving the specific endpoint and not on the overll recommendation of antibacterial prophylax is.
Prevention of fever and infections 15 a non-critical clinical poal and must be weighed against selective pressure and adverse dmp effects (see sections

Classen AY, Primary prophylaxis of bacterial infections and Pneumocystis jirovecii pneumonia in patients with hematologic malignancies and solid tumors: 2020 updated guidelines of the

Infectious Diseases Working Party of the German Society of Hematology and Medical Oncology (AGIHO/DGHO). Ann Hematol. 2021 Jun;100(6):1603-1620..




Antiviral profilaksi — Herpes simpleks Virus

» HSV seropozitif HKHN alicilarinin veya AMLhastalarin %60 - %80'i HSV'yi yeniden etkinlestirebilir

» HKHN alicilari ve AML hastalari icin oral asiklovir veya valasiklovir ile anti-HSV profilaksisi 6nerilir
* Siddetli mukozit ve/veya GIS GVHD'si olan hastalarda asiklovir intraven6z olarak uygulanabilir.

» Valasiklovir ABD'ndeki allojenik HKHN alicilarinda profilaksi icin onaylanmamis olmasina ragmen,
siklikla kullanilmaktadir

Valasiklovir yari mri doz sikligi, yiuksek biyoyararlanim ve iyi glivenlik profiline olanak saglamasi nedeniyle

» Antiviral profilaksi kemoterapi veya hazirlik rejiminin baslatiimasiyla baslatilmali ve n6tropeniden
cikana kadar devam etmelidir

» Stk HSV reaktivasyonu geciren hastalar veya GVHD'li allojenik HCT alicilari icin daha uzun sireli
profilaksi dnerilir.

» CD34 ile secilmis greftler kullaniliyorsa, en az 6 ay boyunca asiklovir profilaksisini siddetle
onerilmekte

Biz de KT ile asiklovir 2x800mg baslanip,
immunsupresif ilaglar kesildikten 2 ay
sonrasina kadar ve CD4 orani 200 oluncaya
kadar devam ediliyor

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of In ecipient, with Analogies to
the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380




Antiviral profilaksi —
Varisella zoster virusi(VZV)

e VVZV-seropozitif HKHN alicilarinin profilaksi verilmezse, %30'a kadar VZV reaktive olabilmekte

* Oral asiklovir veya valasiklovir ile antiviral profilaksi, tim VZV-seropozitif HKHN alicilarina
uygulamasi sirasinda baslayarak ve nakilden en az 1 yil sonrasina kadar uygulanmasi
onerilmekte

 HKHN sonrasi 1 yil boyunca antiviral profilaksiye devam edilmesi, VZV reaktivasyonunda ve
genel mortalitede anlamli azalma ile iliskilendirilmistir.

* Son veriler, HKHN sonrasi ilk yildan sonra bile profilaksinin uzatilmasinin, hastalarin VZV
bagisikligr gelistirmesini engellemeden VZV baskilanmasi lGizerinde yararli bir etkiye sahip
olabilecegini diisundturmektedir.

* Yiuksek doz kortikosteroid tedavisi gerektiren kronik GVHD'li hastalar gibi strekli
immunsutpresyonu olan hastalarda daha uzun sireli anti-VZV profilaksisi distntlmelidir

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient, with Analogies
to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380



Antiviral profilaksi —Cytomegalovirlis(CMV)

* CMV enfeksiyonu, allojenik HKHN'den sonra en sik gorilen komplikasyonlardan biridir ve
onemli morbidite ve mortalite ile iliskilidir.

* CMV-seronegatif donorlerden greft alan CMV-seronegatif alicilar, CMV enfeksiyonu
gelistirme acisindan en dusuk riske sahiptir.

e CMV- seropozitif bir dondrden gelen CMV-seronegatif alicilar, CMV reaktivasyonu acisindan
en yuksek risk altindadir ve ayrica CMV-seropozitif donérlerin HKHN alicilari ve Kordon kani
nakli risk ylksek

* CMV-seropozitif HKHN alicilari ve/veya dondrleri icin CMV hastaligini 6nlemeye yonelik 2
ana yaklasim vardir:

* birincil anti-CMV profilaksisinin uygulanmasi ve preemptif anti-CMV tedavisi

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient, with
Analogies to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380



Primer CMV profilaksisi

* CMV profilaksisi icin gansiklovir/valgansiklovir veya foskarnet gibi CMV aktif ajanlarin,
(sitopeni/ nefrotoksisite ) iliskili birkag 6nemli ilag toksisitesi nedeniyle 6nerilmemekte

* Son zamanlarda, allojenik HKHN alicilarinda birincil CMV profilaksisi icin CMV'ye karsi
aktiviteye sahip ve daha iyi yan etki profiline sahip 3 yeni ajan incelenmistir;

e Builaglar letermovir, brincidofovir ve maribavir. Ancak brincidofovir ve maribavir umut verici
olsa da doz ve toksisite sorunlari nedeniyle klinik deney sonuclarda basarisiz olmus

e CMV profilaksisi icin letermovir; yakin zamanlarda yetiskin CMV-seropozitif allojenik HKHN
alicilarinda ilk 100 glin boyunca buytuk, ileriye donlik, randomize, cok merkezli bir faz-3 klinik
calismada 24. haftaya gelindiginde, klinik olarak anlamli CMV hastaligi ve mortalite, plaseboya
kiyasla letermovir kolunda anlamli derecede dustk saptanmis

e Letermovir'in HSV ve VZV'ye karsi hicbir etkisi yoktur; bu nedenle ek antiherpetik profilaksi
gerekli olmus

* Bu calismanin sonuclarina dayanarak ECIL, allojenik HKHN alicilarinda CMV profilaksisi icin
letermovir'i onaylamistir.

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient, with Analogies
to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380



Firsatcl Enfeksiyonlar- Ruksolitinib (JAKAVI)

e Calismamizda 27 enfeksiyon epizodunda sitomegalovirus enfeksiyonu tanimlanmistir,
hastalarin hicbirinde CMV hastaligi saptanmamistir. CMV enfeksiyonlari ruksolitinib (JAKAVI)

alan hastalarda daha sik saptanmistir

Ruksolitinib, immunmodiilator etkisinden dolayi oportiinistik enfeksiyon gelisme sikligini arttirmaktadir

Dr. Fatma Zehra OZCAN, Uzmanlik Tezi,
Tirozin Kinaz inhibitéri Kullanilan Hematolojik Maligniteli Hastalarda Ciddi Enfeksiyon insidansinin Saptanmasi Ve Risk Faktérlerinin Degerlendirilmesi




Antiviral profilaksi —Hepatit B virtis (HBV)

® Kemoterapi ve/veya HCT uygulanan tim HBV-naif hastalarda Hepatit B asisi
onerilmektedir.

* HBV primer enfeksiyonu veya reaktivasyonu riski tasiyan hastalar, hazirlik sirasinda ve tum
immunsupresyonun kesilmesinden sonraki en az 6-12 ay boyunca bir anti-HBV aktif ajanla
profilaksi almalidir.

* Entekavir ve tenofovir, etkinliklerinin ve direng bariyerlerinin daha yuksek olmasi
nedeniyle lamivudin yerine tercih edilmektedir.

e Kemoterapi veya nakil sirasinda aktif HBV viremisi olan hastalarda, tercihen entekavir ile
tedavi hemen baslatilmali ve karaciger fonksiyonu ve HBV viral yukud yakindan izlenmelidir.

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient, with
Analogies to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380



HBV alicilari, HBV seroloji kiimelerine bagli olarak yuksek riskli, orta riskli ve dusuk riskli olabilir:
» yiksek risk: HBsAg-pozitif ve/veya HBV DNA-pozitif hastalar
e orta risk: AntiHBc pozitif ve HBsAg pozitif ve AntiHBs negatif hastalar, 6zellikle HBV DNA pozitif olanlar
» dusuk riskli: AntiHBs pozitif ve/veya AntiHBc pozitif hastalar

AGIHO, HBsAg ve/veya anti-HBc pozitifligi olan hastalarda tenofovir veya entekavir kullanimini siddetle
onermektedir.

Hastalar, HBV DNA olctumleriyle antiviral profilaksiye ragmen reaktivasyon acisindan duzenli olarak
izlenmelidir.

Tum yuksek riskli HKHN alicilarina, nakilden 6nce karaciger biyopsisi yapilmali ve anti-HBV
profilaksisi uygulanmali

Orta riskli HCT alicilari icin HBV DNA izlenmeli ve negatifse HBV asisi uygulanmalidir. HBV DNA
pozitif ise hastalara antiviral profilaksi uygulanmalidir.

Dusuk riskli hastalarin ALT ve AntiHBs diizeyleri, sirasiyla ayda bir ve 3 ayda bir izlenmelidir .
cogu merkez, dusuk riskli hastalarda da HBV profilaksisi uygulamaktadir

Uzun sireli steroid tedavisi gerektiren GVHD'li distk riskli alicilarda, HBV reaktivasyonu acisindan
daha ylksek risk altina girdikleri icin antiviral profilaksi almalidir.

Dionysios Neofytos,. Antimicrobial Prophylaxis and Preemptive Approaches for the Prevention of Infections in the Stem Cell Transplant Recipient, with Analogies
to the Hematologic Malignancy Patient,Infectious Disease Clinics of North America, 2019; 33(2): 361-380




Firsatcl Enfeksiyonlar- Ruksolitinib (JAKAVI)

s Literatirde ruksolitinib iliskili tiiberkiloz, hepatit B reaktivasyonu, Cryptoccoccal
meningoensefalit ve pnomoni, toksoplazma retiniti, Pneumocystis jirovecii pnémonisi,
sitomegalovirus retiniti, progresif multifokal I6koensefalopati (PML), VZV meningoensefaliti

vakalari seklinde firsatci enfeksiyonlar siklikla bildirilmistir

**Ruksolitinib alan hastalarda gelisen oportiinistik enfeksiyonlari degerlendirildigi bir vaka
raporlari serisinde; vakalarda en sik tiiberkiiloz 11/32 vaka (%34), Cryptococcus enfeksiyonlari

3/32 (%9) ve hepatit B reaktivasyonu 3/32 (%9) saptanmistir

Goldberg RA, et al. New England Journal of Medicine. 2013;369(7):681-3. Wathes R, et al. New England Journal of Medicine. 2013;369(2):197-8. Hopman R, et al. Leukemia. 2014;28(8):1750-1.
Perricone G, et al. Digestive and Liver Disease. 2017;49(6):719.

Chen C-C, et al. Annals of hematology. 2016;95(2):361.Hirano A, et al. Respiratory medicine case reports. 2017;22:87-90.
von Hofsten J, et al. New England Journal of Medicine. 2016;374(3):296-7.Eyal O, et al. American journal of hematology. 2017;92(5):E74-E5. Dioverti MV, et al. Infectious complications in

patients on treatment with Ruxolitinib: case report and review of the literature. Infect Dis (Lond). 2018;50(5):381-7.

Dr. Fatma Zehra OZCAN, Uzmanlik Tezi,
Tirozin Kinaz inhibitéri Kullanilan Hematolojik Maligniteli Hastalarda Ciddi Enfeksiyon insidansinin Saptanmasi Ve Risk Faktérlerinin Degerlendirilmesi




Hepatit B Reaktivasyonu

e Calismamizda sadece ibrutinib tedavisi alan bir hastada Hepatit B reaktivasyonu iliski

fulminant hepatit gelismis olup, hasta eksitus olmustur

 Literaturde ise tirozin kinaz inhibitori kullanilan hastalarda hepatit B reaktivasyonlari siklikla
bildirilmistir

Tirozin kinaz inhibitorleri ile Hepatit B reaktivasyon riski tanimlanmis olmasi nedeniyle,
hastalarin TKI tedavisi 6ncesi hepatit B agisindan serolojik testlerle degerlendirilmekte ve

gereken hastalara antiviral profilaksi baslanmaktadir. Bu nedenle ¢alismamizda hepatit B

reaktivasyon riskinin diisiik saptandigi diistintilmustur

Dr. Fatma Zehra OZCAN, Uzmanlik Tezi,
Tirozin Kinaz inhibitéri Kullanilan Hematolojik Maligniteli Hastalarda Ciddi Enfeksiyon insidansinin Saptanmasi Ve Risk Faktérlerinin Degerlendirilmesi
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Bacterla GIT Bacterial Flora S Encapsulated Pathogens (Streptococcus pneumoniae)

Risk Factors Neutropenia, Mucositis Impaired Humoral and Cellular Immunity *

Conditioning HCT Engraftment Early GVHD Chronic GvHD

*

Day 0 Days 15 to 30 Day 100 ly
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4 Neutropenia, Mucositis Impaired Humoral Immunity
Conditioning  HCT Engraftment Early GVHD Chronic GVHD
Day 0 Days 15 to 30 Day 100 1y
Preengraftment Postengraftment
et Streptococcus viridans, Enterococcus species, Escherichia coli, Shrentoco i PReTONe

Kiebsiella species, Enterobacter species, Pseudomonasoeruginosa *

Levofloxacin 500 mg once-daily PO *

Antibecteriel sgents | o rofiaxacin 500 mg twice-daily PO®

From stem cell infusion (or conditioning at some centers) until
engraftment or initiation of broad-spectrum empirical antibiotic
treatment

Timing of
administration

Penicillin 500 - 1000 mg once-daily PO ®
Arithromycin 250 mg once-daily PO
Ciprofioxacin S00 mg twice-daily PO

From engraftment until 12 months post-HCT and/or
during treatment of chronic GVHD
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Risk Factors Neutropenia, Mucositis > Lymphopenia / Impaired Cellutar Immunity

Conditioning HCT Engraftment Early GvHD Chronic GvHD
*

Day© Days 15to0 30 Day 100 ly

Preengraftment Postengraftment

- C albicans, C glabrata, C parapsilosis, C tropicalis, C krusei, Aspergillus species, Zygomycetes, Fusarium species,
Pathogen other Candida species , Aspergillus species, Zygomycetes Scedosporium species and other molds

O . L Fluconazole 400 mg once~daily PO/IV Y Posaconazole 300 mg once~daily PO/IV 4
gal ag Micafungin 50 mg once-daily IV ¢ Voriconazole 4 mg/kg twice=daily PO/IV ¢

Timing of

- S . During administration of high-dose steroids (>1 mg/kg/d)
iministrat From conditioning or stem cell infusion until engraftment

for treatment of GVHD
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 Risk Factors / Neutropenia, Mucositis \ Lymphopenia / Impaired Cellular & Humoral Immunity /
Conditioning HCT Engraftment Early GVHD Chronic GvHD
*
Day 0 Days 15 to 30 Day 100 ly
Preengraftment Postengraftment
Pathogens HSV (VZV) VZV (HSV)
Acyclovir 400—800 mg twice-daily PO * y . X
Antiviral agents [ Acyclovir 250 mg/m? or 5 mg/kg twice-daily Iv ? c;'y;w;:wmg mtcwe?:::’:;opo "
Valacyclovir 500 mg once-twice daily PO " Ve Mg Y

m‘l i of ; From conditioning until engraftment From engraftment until 1 year post-HCT ©
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. CMV profilaksi
DOy sios INeOFYtos, no. e Infect Dis Clin N Am 33 (2019) 361-380
3
. Letermovir !, Ganciclovir,
Prophylaxis Letermovir ! g
Risk Factors Neutropenia Lymphopenia / Impaired Cellular & Humoral Immunity
Conditioning HCT Engraftment Early GVHD Chronic GvHD
Day 0 Days 15to 30 Day 100 1y
Agent Dose Time of administration
Prophylaxis Letermovir * 480 mg daily PO/IV From stem cell infusion until day 100 post-HCT
N S mg/kg twice-daily IV for 7 days, 4
| : F f | -HCT
Ganciclovir followed by 5 mg/kg once-daily IV thereafter rom engraftment until day 100 post-HC
60 mg/kg twice-daily IV for 7 days, N
Foscarnet followed by 90 mg/kg daily V thereafter From engraftment until day 100 post-HCT
Preemptive Ganciclovir ¢ Induction dose: 5 mg/kg twice-daily IV " (i X . -
treatment b Maintenance dose: 5 mg/kg once-daily IV l?llldtl()".o induction treatment s bascd.on‘ap(_)sulmc
diagnostic test for CMV (CMV gPCR) and institutional
Foscamet ¢ Induction dose: 90 mg/kg twice-daily IV established cutoffs ©

Valganciclovir &9

Maintenance dose: 90 mg/kg once-daily IV

Induction dose: 900 mg twice-daily PO
Maintenance dose: 900 mg once-daily PO

* Duration of induction treatment: 2-3 weeks ?
*  Duration of maintenance treatment : 2—3 weeks or until
CMV is not detectable b




HKHN hasta profilaksileri
Biz ne yapiyoruz?

* Flukonazol: Hazirlama rejimi ile baslanip
* Allojeneik nakillere +75 gline
 otolog nakillerde engrafmana (+10-15.glin) kadar veriliyor)

* Levofloksasin :N6tropeni doneminde
* MNS 1000 altinda baslanip, engrafman sonrasi MNS 500 Ustiinde kesiliyor

* Asiklovir: Hazirma rejimi ile baslanip,
* immunsupresyon bitip 6 ay gecene kadar ve CD4 duzeyi 200 Ustline cikinca kesiliyor)

* TMP-SMX(Hazirlama rejimi ile baslanip -2. glinde ara veliyor

* Nakilin 1. ayinda MINS:1000 Ustline cikinca tekrar baslanip 2 gtin/hf immunsupresifler
bitip 6 ay gecinceye kadar devam ediliyor) (GVHD+steroid guinlik profilaksi)



Hematoloji maligniteli hastalarda,
Biz ne yapiyoruz

* AML : Remisyon-induksiyon KT __, Posakonazol profilaksisi

* AML tedavisi+ venetoklaks — Posakonazol (ila¢ etkilesimine dikkat),
Asiklovir

. Levofloksasin (notropenide) profilaksi
* Multiple Myelom bortezomid, fludarabin: TMP-SMX profilaksisi
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