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Invasive fungal infections in patients with
hematologic malignancies in a tertiary care cancer
center: an autopsy study over a 15—year period (1989—

2003)
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IFi insidansi

W A(1989-1993)

M B(1994-1998) m C(1999-2003)

https://doi.org/10.3324/%25x

No. of patients (%)

Characteristic 19891993 1994-1998 19992003 p

value
Male 87/147(59) 54/85 (64) 41/82 (50) 0.1900
Median age, 44 (15-87) 49(2-83) 53(19-77) 0.1500
years (range)
Acute myelogenous 607147 (41) 41/85 (48) 30/82(37) 0.2900
leukemia
Acute ymphoblastic ~ 23/147 (16) 16/85(19) 17/82(21) 0.3700
leukemia
Chronic myelogenous ~ 25/147 (17)  5/85(6) 5/82(6) 0.0070
leukemia
Non-Hodgkin's 15/147 (10) 9/85(11) 9/82(11) 0.9800
lymphoma
Chronic hmphocytic ~~ 8/147(5)  3/85(4) 9/82(11) 0.1000
leukemia
Myelodysplastic 8/147(5) 5/85(6) 6/82(7) 0.7500
syndrome
Other 8/147(5) 6/85(7) 5/82(6) (0.6100
Allogeneic HSCT* 43/137 (31) 30/88 (34) 26/102 (25) 0.6300



Epidemiyoloji

Akut IF 1.9 milyon hasta/yil
Kronik agir FI 3 milyon hasta/yil
Atfedilebilir mortalite 1.6 milyon/yil

Leading International Fungal Education (LIFE) portal

Candida species %70
Cryptococcus species %20
Aspergillus species %10
Pneumocystis species

Bongomin F, Gago S, Oladele RO, Denning DW. Global and multi-national prevalence of fungal diseases-estimate
precision. J Fungi (Basel). 2017;3(4):57
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Invaziv fungal hastalik icin risk siniflamasi

Akut miyeloid losemi remisyon induksiyon KT
Miyelodisplastik sendrom remisyon induksiyon KT Karaciger
Allojenik kok hucre nakli (KHN) £ GVHD Akciger-kalp

Akut miyeloid losemi konsolidasyon ince barsak
nakilleri

Akut lenfositik losemi

Miyelodisplastik sendrom
Non-Hodgkin lenfoma
Kronik lenfositik Iosemi

KOAH

KARACIGER

Kandidemi; Multipl myelom SIROZU

* TPN
* Antibiyotik kullanimi

Hodgkin lenfoma
» SVK kullanimi Otolog KHN

« Uzamis YBU yatisi

Yanik

Meersseman W, et al. Clin Infect Dis. 2007,

Connerly, Infection 2008, Pagano et al, J Antimicrob Chemother 72011,
Herbrecht et al. Ann. N.Y. Acad. Sci 2012



Riskli Hasta Gruplari

Risk of IFI Primary risk factors ~ Secondary risk
factors'
' Neutropenia > 14 days
@_ ~Allogenic SCT (umbilical cord, HLA-mismatch)(+)

Allogenic SCT with GVHD
AL (M and L)/MDS induction and rescue
e 20 Comorbidity?
Neutropenia 7-14 days
Allogenic SCT (HLA-matching) Immunossuppresive
AL / MSD consolidation or intensification {reatient’

Environmental factors?

Neutropenia < 7 days
Autologous SCT
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Figure 1 ’ Classification of the risk groups for IFL.



Tani

* Kan kualturt duyarlilik
Maya: %50 (5 glin)
Kaf: %1-5 (4 hafta)

Radyoloji

Seroloji

Molekuler

Biyosensor

Yapay zeka




From: Dizgnosis of invasive fungal infections: challenzes and racent developments
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Galaktomannan

Non-invaziv Anjioinvazyon fazla

Fungal yuk fazla

Ulasim kolay t )
Prognoz kotu
Erken ve dogru tani GM ©

Mortalite yliksek
Nispeten dustk maliyeti Takibi 6nerilmekte

o Antifungal tedavi alan hastalarda yorumlamak gtic
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o Yanlis negatiflik — pozitiflik

o Kronik nekrotizan (yari invaziv) pulmoner aspergilloz ve alerjik
bronkopulmoner aspergilloz (ABPA) testin roll net degil

Microbiological Laboratory Testing in the Diagnosis of Fungal Infections in Pulmonary and Critical Care Practice An Official American Thoracic Society Clinical Practice Guidelin
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Galaktomannan

* Vicut sivilarinda (6zellikle BAL) galaktomannan (GM) IA igin
kiiltirden daha duyarl

« Uzamis nétropeni ve AKIT erken engraftman fazinda serum GM icin
seri tarama

* lAicin yuksek duyarlik ve negatif 6ngori degeri
e KUf etkin profilaksi alan hastalarda seri tarama 6nerilmemekte

* SOT - Taniicin serum GM 6nerilmez, BAL GM onerilmekte
* BAL GM + serum GM - Duyarlilikta artis

 Antifungal tedavinin ilk 2 haftasinda ODI'nin azalmasi = tedaviye
yanit

Defining Galactomannan Positivity in the Updated EORTC/MSGERC Consensus Definitions of Invasive Fungal Diseases
Diagnosis and management of Aspergillus diseases: executive summary of the 2017 ESCMID-ECMM-ERS guideline



Galaktomannan

* FDA tarafindan onaylanan testin onerilen esik OD indeksi 0,5

Galactomannan antigen
Antigen detected in plasma, serum, BAL, or CSF
Any 1 of the following:
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Single serum or plasma: 21.0
BAL fluid: =1.0

Single serum or plasma: =0.7 and BAL fluid =0.8

Defining Galactomannan Positivity in the Updated EORTC/MSGERC Consensus Definitions of Invasive Fungal Diseases




Galaktomannan — ECIL -9

* Tim hastalarda (n6tropenik ve nétropenik olmayan) BAL GM (All)
* Kan GM notropenik hastalarda, notropenik olmayan hastalarda (Bll)

» Kanda dogrulanmis pozitiflik (0,5 ODl'in tzerinde = 2) ve BAL'da daha yliksek bir
esigin (= 1,0) kullanilmasi, duyarlilikta kabul edilebilir bir kayip ile 6zgtllGgu artirir
(All)

 Kife karsi aktif profilaksi varliginda serum GM izlemi (DlI)

Pozitif bir 6rnek yine de yeni bir Aspergillus enfeksiyonu icin tanisal olabilir (All)

» Antifungal tedavi sirasinda serum GM indeksinin seyri prognozda 6nemli (All)
2 haftalik tedaviden sonra baslangica gore ylkselen >2 serum galaktomannan
Olcimu
7 glinliik tedaviden sonra GM antijenemisinin artmasi = yeniden
degerlendirmeyi gerektirir



Aspergillus lateral flow assay

- °
- Control line
4 <— Test line

* Immiinokromatografik test

 30dk

e Ozel ekipman gerektirmez

* |Ateshisi icin serum veya BALda kullanilabilir (ECIL-9
BIl)

Brochoalveolar lavage
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* Kanitlanmig IA (n = 1) E Sorieiling
* Olasi IA veya CAPA (n = 27) g Testline
* |IA/CAPA olmayan/siniflandirilamayan (n=94)
* 0,5 ODI kesim noktasinda LFA'nin duyarlihigl ve 6zgulligi %78,6 ve
%80,5
e Serum LFA ODI ile serum GM ODI arasinda gli¢ll bir korelasyon (p
0,459, p < 0,0001) 21 Upate Curt Fungal Infect Ry 3020, 14{4Y578. 583, dor 10100713535

020-00409-z. Epub 2020 Dec 4.

Serum Lateral Flow assay with digital reader for the diagnosis of invasive pulmonary aspergillosis: A two-centre mixed
cohort study. Mycoses. 2021 Oct;64(10):1197-1202.




Aspergillus PZR

* iPA oldugundan stiphelenilen hastalarda

* Diger biyobelirteclerle birlikte kullanimi 6nerilmekte
* GM ile birlikte = Tani1 dogrulugu ve erken tani artar

* Kan PZR - 2 ardisik pozitif sonug
* BAL PZR - Tek pozitif sonug
* Biyopsi orneginde hif goruldiyse molekuler tani dnerilmekte
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Diagnosis and management of Aspergillus diseases: executive summary of the 2017 ESCMID-ECMM-ERS guideline




Aspergillus PZR

* Antifungal tedavi alan hastalarda daha iyi bir degerlendirme saglayabilir

* Enfeksiyon — kolonizasyon ayrimi(?)

e ECIL-9
* Tek basina Aspergillus PCR (tarama ve teshis): All
* Aspergillus PCR ve GM

Kanda tarama (Al)

Taninin klinik/gorintileme ile desteklenmesi gerekmekte (All)

Prognostik belirtec (Sinirli veri)

* GUcllu pozitif = kot prognoz, antifungal tedaviye ragmen kalici PCR pozitifligi = zayif isaret)

Microbiological Laboratory Testing in the Diagnosis of Fungallnfections in Pulmonary and Critical Care PracticeAn Official American Thoracic Society Clinical Practice Guideline

Diagnosis and management of Aspergillus diseases: executive summary of the 2017 ESCMID-ECMM-ERS guideline



1,3-B-D-Glukan

* Aspergillus

\

* Candida spp.

Outer wall
60 nm

* Pneumocystis jirovecii =

N-mannan

* Histoplasma spp.

A

GPl-anchored
cell wall protein

* Fusarium spp.
B-1,3-glucan
O-mannan

Inner wall
60 nm

B-1,6-glucan
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* invaziv aspergillosis teshisinde sinirl rol

* GM veya PZR ile kombinasyon - daha T
spesifik

Pir protein
Chitin

— Cell membrane

30 nm

Mukormikoz veya kriptokokkoz = Negatif




1,3-B-D-Glukan Yalanci Pozitiflik

* Amoksisilin klavulanik asit (iv)
e Kan transflizyonu

s IVIG

e Albumin

* Pseudomonas aeruginosa, nocardia, mycobacterium gibi bazi
bakterilerle enfeksiyonlar

* Selliloz membranlarla hemodiyaliz
e Intravendz uygulama icin seliiloz filtrelerin kullanimi
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e Serozal yuzeylerin gazl bez ile temasi

Kritik hasta populasyonunda enfeksiyonu kolonizasyondan ayirt etme (?)

Microbiological Laboratory Testing in the Diagnosis of Fungallnfections in Pulmonary and Critical Care PracticeAn Official American Thoracic Society Clinical Practice Guideline




Table 8
B-p-glucan assays

Population Intention Intervention SoR  QoE Comment
Mixed population: adult ICU, To diagnose IFD  Diagnostic assay C II Five different assays
haematological disorders, SOT Overall sensitivity of 77% and specificity of 85%
Specificity limits its value in this setting
Screening assays C I Two or more consecutive samples: sensitivity: 65%;

specificity: 93%
Studies included once to thrice weekly. Varies with
assay and cut-off: Wako assay sensitivity: 40%—97%,
specificity: 51%—99%

Adult haematological malignancy To diagnose IFD  Diagnostic assay C II Overall sensitivity: 50%—70%, specificity: 91%—99%

and HSCT
ICU—mixed adult To diagnose 1A Diagnostic assay C I Overall sensitivity: 78%—85%, specificity: 36%—75%,
immunocompromised patients NPV: 85%—92%
(haematology, SOT, cancer, Specificity increased at higher cut-off values
immunosuppressive therapy,
liver failure, HIV)
ICU—mixed adult population: SOT, Screening assays C 11 Sensitivity: 91%, specificity: 58%, PPV: 25%, NPV:
liver failure, immunosuppressed 98%.
Positive mean of 5.6 days before positive mould
culture

High false-positive rate in early ICU admission
Adult haematological malignancy To diagnose IA Diagnostic assay C I Overall sensitivity: 57%—76%, specificity: 95%—97%
and HSCT Screening assays C II Overall sensitivity: 46%, specificity: 97%
Confirmation with GM increases specificity
Data suggest BDG is unsuitable for ruling out
diagnosis of 1A

ECIL— 9 = PcP haricinde iFE tespiti icin BDG testi, sinirli duyarhhigi ve 6zgiilligii ve

diger tani testlerine (GM, qPCR) kiyasla sinirl katma degeri nedeniyle 6n planda olarak énerilmekte (CII)
Kronik dissemine kandidiyazis veya Aspergillus ve Mucorales disi kiif enfeksiyonlarinin tanisina yardimci
olmak i¢in yararli olabilir (BllI)

Diagnosis and management of Aspergillus diseases: executive summary of the 2017 ESCMID-ECMM-ERS guideline




Air-space
halo sign consolidation air-crescent sign

D10-20

o\. ‘ -'

Neutropenia

Caillot et al. 2001
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Pre-emptive: Targeted:

* Pozitif GM definitive p&zf by ;
histopatho or culture

* PZR veya BDG of pathogen and

* BT’de infiltrasyon invasiveness of disease

Prophylactic: Empirical:

no atttribulable signs and Yiiksek riskli notropenik hastalar
SR Genis spektrumlu antibiyotik tedavisine
ragmen ates yaniti alinamayan hastalar



Preemtif tedavi

2 Ampirik tedavi endikasyonu %40-50

a Gercek IFI %10-15




Mikoloji- Radyoloji

100 Mtreatment

solution
(4% EDTA)

ELISA

Boiling 3’

300 } 91 sop

MIKOLOJI + RADYOLOJI:

Dansite,
Diizgiin sinirh lezon + halo

veya hava-hilal belirtisi
veya kavite




Erken BT
Seri BT

BT’de Bulgularin Seyri

Caillot et al. J Clin Oncol 2001,19:253.

Gun 4
Infilt
Halo

Gun 10
Hava-hilal




Imaging Findings in Acute Invasive Pulmonary
Aspergillosis: Clinical Significance of the Halo Sign
Reginald E. Greene," Haran T. Schlamm,? Jérg-W. Destmann,® Paul Stark,? Christine Durand,® Olivier Lortholary,™

John R. Wingard,® Raoul Herbrecht,” Patricia Ribaud," Thomas F. Patterson® Peter F. Troke,” David W. Denning,"
John E. Bennett,” Ben E. de Pauw,'" and Robhert H. Rubin?®

1 235 |IPA sistematik degerlendirme
1 Tedavi yanitlari

1 12. hafta sag kalim oranlari

1 143 halo

1 /9 diger radyolojik bulgular

1 %94 makronodul
— %61 halo
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Ampirik ya da Pre-emptif Antifungal Tedavi

- Pre-emptif antifungal tedavi

- Olasi invaziv mantar infeksiyonu gostergelerinden herhangi
biri pozitif saptanirsa, antifungal tedaviye baslanmalidir

- DusuUk riskli hastalarda, invazif mantar infeksiyonu riski
dusuktur, ampirik antifungal tedavi onerilmemektedir (A-I1II)



Annals of Hematology

i... November 2017, volume 96, Issue 11, pp 17751792 | Cite as

Diagnosis and empirical treatment of fever of unknown
origin (FUOQO) in adult neutropenic patients: guidelines of
the Infectious Diseases Working Party (AGIHO) of the

German Society of Hematology and Medical Oncology

T T T ™™

Recommendations for empirical antifungal therapy in high-risk neutropenic patients

without prior Aspergillus-active antifungal prophvlaxis and fever persisting for = 96 h

cAmB

ABLC

ABCD

L-AmB
Caspofungin
Itraconazole IV
Micafungin

Voriconazole

Level Evidence
D I
D I
D I
A I
A I
C I
C I



Kanitlanmis IF| tedavisi
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Original article

Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline

AJ. Ullmann "= M. Aguado *°~ ", S, Arikan-Akdagli " “*, D.W. Denning * > * ",
AH. Groll ~"*"" K. Lagrou *"*", C. Lass-Florl -"*", RE. Lewis """,

P. Munoz ' 1412 1.5-!.1.5-3. PE. vE'l'WE'ij 14, EJ.UEF A Warris 1> 52 1.5-'.1. F. Ader &' Li:'J+

M. Akova '*"=" M.C. Arendrup """, R.A. Barnes “*-°, C. Beigelman-Aubry “"*°,

S. Blot “=“*-"° E. Bouza '+ %545 R .M. Brilggemann “*-“*, D. Buchheidt “=- "=,

J. Cadranel “* ", E. Castagnola “""*, A. Chakrabarti “*"°, M. Cuenca-Estrella “™-"* %,

G. Dimopoulos “"-°7, . Fortun *""* " |-P. Gangneux “** ", |. Garbino **- "= %,

W.]. Heinz "+ ", R. Herbrecht ** "<, C.P. Heussel “*“*, C.C. Kibbler “*-“*, N. Klimko *" ",
B.J. Kullberg “* "+ C. Lange “% ** "% T Lehrnbecher *"“~, |. Loffler - "%,

0. Lortholary “*"*"", J. Maertens “* """, 0. Marchetti ***-"*"", L.E. Meis **"**"",

L. Pagano *-"° P. Ribaud * , M. Richardson 4 5- 6. 62.63 , E. Roilides 49.50.62. 63

M. Ruhnke 5% 6263 , M. Sangumetrl SLELEDC, Sheppard 23 B4 83 1 Sinké 54, b

A. Skiada 77+ 54 % MJ G.T. Vehreschild 5657 55.63 , C. Viscoli "4 “

0OA. Eﬂr[‘IE]y 56, :'.IH. G0, &1, 62, 63, b4, *



Pulmoner aspergilloz’da hedefe yonelik

tedavi
* |savukonazol 200mg IV (A-1)
1. ve 2.gin 3x1, 200mg 1x1 idame
* Vorikonazol (A-1)

1. glin--bmg/kg 2x1 iv (oral 400mg 2x1),
idame--2x4 mg/kg iv (oral 200-300mg 2x1)

 L-AmB 3mg/kg (B-11)
e Vorikonazol + anidulafungin (C-1)

e Kaspofungin 70mg yukleme, 50mg idame (C-1)

Diagnosis and management of Aspergillus
diseases: executive summary of the 2017
ESCMID-ECMM-ERS guideline



Internal Medicine Journal invaziv Aspergilloz Tani ve
Konsensus Kilavuzu - 2021:

Vorikonazol, invazif pulmoner aspergillozda
birinci basamakte onerilmektedir.:

Yetiskinlerde invazif pulmoner aspergillozda birinci basamak tedavi onerileri’

Tedavi

Ik tercih IV: 6 mg/kg, giinde 2

vorikonazol kez, sonra 4 mg/kg,
ginde 2 kez

- Zaten triazol profilaksisi
kullaniyorsaniz dikkatli olun

-TDM siddetle tavsiye edilir

Oral: 4 mg/kg, glinde
2 kez

Tablo, referans 1, tablo 5'ten uyarlanmistir.

SoR: Tavsiye giicii, QOE: Kanit kalitesi, TDM: Terapétik ilag izleme, IV: Intravendz
Referans: 1. Douglas AP, et al. Internal Medicine Journal 2021;51(Suppl. 7):143-176.



Internal Medicine Journal Invaziv Aspergilloz Tani
ve Consensus Kilavuzu - 2021

Vorikonazol, ekstrapulmoner aspergilloz
tedavisinde onerilmektedir.!

Ekstrapulmoner aspergilloz yonetimi dnerileri

Durum Oneriler Yorumlar

Merkezi sinir Sistemik
sistemi vorikonazol

Fokal MSS
lezyonlarinin
cerrahi
rezeksiyonu

Ozellikle tibbi B
tedaviye
yanit zayifsa

Tablo, referans 1, tablo 9'dan uyarlanmistir.

SoR: Tavsiye glcl, QoE: Kanit kalitesi, MSS: Merkezi sinir sistemi
Referans: 1. Douglas AP, et al. Internal Medicine Journal 2021;51(Suppl. 7):143-176.



Clinical Trial > Lancet. 2016 Feb 20;387(10020):760-9. doi: 10.1016/S0140-6736(15)01159-9.

Epub 2015 Dec 10.

Isavuconazole versus voriconazole for primary
treatment of invasive mould disease caused by
Aspergillus and other filamentous fungi (SECURE): a
phase 3, randomised-controlled, non-inferiority
trial

Johan A Maertens 1, Issam | Raad 2, Kieren A Marr 2, Thomas F Patterson 4,

Dimitrios P Kontoyiannis 5, Oliver A Cornely €, Eric J Bow 7, Galia Rahav 8, Dionysios Neofytos ¢,

Mickael Aoun 10, John W Baddley !, Michael Giladi 12, Werner J Heinz 3, Raoul Herbrecht 14,
William Hope ', Meinolf Karthaus '®, Dong-Gun Lee "7, Olivier Lortholary '8,

Vicki A Morrison 19, llana Oren 20, Dominik Selleslag 2", Shmuel Shoham 22,

George R Thompson 3rd 23, Misun Lee 24, Rochelle M Maher 24,

Anne-Hortense Schmitt-Hoffmann 25, Bernhardt Zeiher 24, Andrew J Ullmann 26

Clinical Trial > Lancet. 2021 Feb 6;397(10273):499-509.
doi: 10.1016/S0140-6736(21)00219-1.

Posaconazole versus voriconazole for primary
treatment of invasive aspergillosis: a phase 3,
randomised, controlled, non-inferiority trial

Johan A Maertens 1, Galia Rahav 2, Dong-Gun Lee 2, Alfredo Ponce-de-Ledn 4,
Isabel Cristina Ramirez Sanchez %, Nikolay Klimko €, Anne Sonet 7, Shariq Haider &,

Juan Diego Vélez 9, Issam Raad 9, Liang-Piu Koh ", Meinolf Karthaus 12, Jianying Zhou 12,
Ronen Ben-Ami ', Mary R Motyl '®, Seongah Han ', Anjana Grandhi 77, Hetty Waskin '&;

study investigators

Isavukonazol n=263

Vorikonazol n= 264

Sonlanim noktasi 42. gline kadar tiim nedenlere
bagli mortalite

isavukonazol = %19 ve vorikonazol = %20

Posakonazol n=288

Vorikonazol n=287

Kanitlanmis veya muhtemel A 42. giin mortalite
Posakonazol 2%19 ve vorikonazol 2%19

Consensus guidelines for the diagnosis and
management of invasive aspergillosis, 2021
Posakonazol Al 6neri
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5.2 | Duration of therapy

The optimal duration of therapy for |A depends upon the response
to therapy, and the patient's underlying disease(s) or immune status.
Treatment is usually continued for 12 weeks; however, the precise
duration of therapy should be guided by clinical response rather than
an arbitrary total dose or duration. A reasonable course would be
to continue therapy until all clinical and radiographic abnormalities
have resolved, and until fungal biomarkers and cultures (if they can

be readily obtained) no longer yield evidence of Aspergillus.

Invasive Aspergillosis in solid-organ transplant recipients: Guidelines from the
American Society of Transplantation Infectious Diseases Community of Practice

¢ Duration is highly individualized [71]. Our consensus rec-
ommendation is to continue therapy until radiographic res-
olution or at least 12 weeks, whichever is later (A-III)
[27,54].

¢ In continued high-risk scenarios like ongoing systemic
GVHD therapy, continue the antifungal agent until resolu-
tion of the severe immune deficit with joint decision mak-
ing between the HCT and ID providers (A-III) [60].

reliable patients. Treatment duration depends on clinical response
and on immune reconstitution or recovery from GvHD. Good
partial or complete remission requires no persistent clinical,
including imaging (scarring allowed), or microbiological evidence
of disease. The range of the duration of treatment (3 to >50 weeks)
is huge and the evidence base to support any particular

Diagnosis and management of Aspergillus diseases: executive summary of the
2017 ESCMID-ECMM-ERS guideline

30. We recommend that treatment of IPA be continued for a
minimum of 6-12 weeks, largely dependent on the degree
and duration of immunosuppression, site of disease, and ev-
idence of disease improvement (strong recommendation; low-
quality evidence).

Practice Guidelines for the Diagnosis and Management of Aspergillosis: 2016
Update by the Infectious Diseases Society of America

Dadwal SS. Transplant Cell Ther. 2021 Mar;27(3):201-211.

e Klinik yanit

e Altta yatan hastalik

* Immiinsupresyon derecesi - siiresi
* immiin yeniden yapilanmaya

* GVHD

e Klinik — radyolojik ve mikrobiyolojik yanit

acisindan degerlendirilmeli



Invaziv pulmoner aspergilloz tedavisi en az
6-12 hafta suresince devam etmeli ve hasta
ihtiyacina gore duzenlenmelidir.?

IDSA tedavi kilavuzu

Immiinsupresif hastalarda, tedavi lezyonlar
¢oOzulene kadar, immunsupresyon boyunca
surdurulmelidir.?

IDSA tedavi kilavuzu

Referans: 1. Walsh TJ, et al. Clinical Infectious Diseases 2008;46:327-60.



Ardisik oral tedavi

® Oral biyoyararlaniminin yiiksek olmasi nedeniyle (%96) klinik olarak endike oldugunda
intravendz ve oral uygulamalar arasinda gecgis yapmak miimkiindiir.:

ilk 24 saat igin 2x1 6mg/kg .
Tedaviye vorikonazol IV ile M yukleme dozu ve devaminda ° %?;%?gzlg ?\L/m boyunca
baslayin en az 7 glin 2x1 4 mg/kg
vorikonazol IV

Tedaviye vorikonazol \/’

IV ile baslayin

Devaminda 2x1 200 mg e Medyan 76 glin boyunca
oral vorikonazol ile oral vorikonazol
tedaviye devam

Vorikonazolin aspergillus enfeksiyonlarindaki etkililigi ve sagkalimini gésteren acik etiketli, karsilastirmali gok merkezli galismadaki doz ve IV/Oral uygulama semasi

® Oral idame dozu olan 200 mg, 3 mg/kg IV dozu ile benzer vorikonazol maruziyeti saglar.

Referans: 1. Vorikonazol Kisa Uriin Bilgisi
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6000

—=—4 mg/kg IV
—— 300 mg PO
4000 -
2000
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Vorikonazolin organ ve dokulara dagilimi

« Infeksiyon bdlgesine penetrasyon, antifungal terapétik optimizasyon
icin cok onemlidir. 3

Beyin?
Plazma konsantrasyonu x3 .

\/invaziv aspergillozun en
stk goruldugu infeksiyon

Rkciger bolgesi akcigerlerdir.*

Plazma konsantrasyonu x11

Referanslar: 1. Capitano B, et al. Antimicrobial Agents and Chemotherapy. 2006;50(5):1878-1880. 2. Elter T, et al. International Journal of Antimicrobial Agents. 2006;28:262-265.
3. Lutsar I, et al. Clinical Infectious Diseases. 2003;37:728-32. 4. Scwartz S, et al. Blood. 2005;106:2641-2645.
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Table

Refere

Bartelir
2013*

Brugde:
2011

Driscoll

Imataki

Mori 2C

Okuda:

Wang 2

"Medisn

A Intravenous Oral
Okuda 2008 0 1 2 12 16%
wang 2014 20 39 48 61 98.4%
Total (95% CI) 40 73 100.0%
Total events 20 50
Heterogeneity: Tau? = 0.00; Chi*=0.26, df =1 (P=0.61); 1= 0%
Test for overall effect: Z=2.48 (P = 0.01)

B Intravenous Oral
Okuda 2008 2 7 1T 21 51.8%
wang 2014 1 39 2 61 482%
Total (95% Cl) 46 82 100.0%
Total events 3 3
Heterogeneity: Tau® = 0.72; Chi* = 1.52, df = 1 (P = 0.22); I = 34%
Test for overall effect. 2=0.79 (P = 0.43)

C Intravenous Oral

id Ibgrou Nt 3 gnts al Weigh

Okuda 2008 0 1 5 12 14.4%
wang 2014 5 39 9 61 856%
Total (95% Cl) 40 73 100.0%
Total events 5 14

Heterogeneity: Tau? = 0.00; Chi?=0.08, df =1 (P = 0.78); = 0%
Test for overall effect: Z=0.41 (P = 0.68)
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Transplantation and fA STCT

Cellular Therapy

American Society for
. ) Transplantation and Cellular Therapy
journal homepage: www.tctjournal.org

Full Length Article

Infectious Disease

Voriconazole in Hematopoietic Stem Cell Transplantation and Cellular N
Therapies: Real-World Usage and Therapeutic Level Attainment at a Upande
Major Transplantation Center

Julian Lindsay '~ *, Elizabeth M. Krantz', Jessica Morris', Ania Sweet', Frank Tverdek'->,

Avadhut Joshi”, Rosa Yeh”, Joshua A. Hill'"'°, Matthew Greenwood”°, Sharon C-A Chen~’,
David C.M. Kong=21° Monica Slavin®''!''Z?, Steven A. Pergam !''®, Catherine Liu'!-'>

Level
Less than 1.0 38 (26.4%)
1.0-5.5 75(52.1%)
Greater than 5.5 31 (21.5%)

Tarapotik ilag duzeyleri 2 kat klinik yanit

Supraterapotik ilag diizeyi 4 kat yan etki

CYP2C19 mutasyonlari

CYP2C19 inhibitoriu olan omeprazol Vori konsantrasyonunu artirabilir



Vorikonazol ilac etkilesimleri

Benzodiazepinler

Vorikonazolin CYP3A4 tarafindan metabolize edilen benzodiazepinlerin (6rn. midazolam, triazolam ve alprazolam) plazma
konsantrasyonlarini yikseltme ve sedatif etkide uzamaya yol agma olasiligi vardir. Beraber kullanim durumunda
benzodiazepin dozunun ayarlanmasi onerilir.

Vorikonazolun idame dozu gtinde iki kez 400 mg’a ¢ikarilir ve efavirenz dozu gunde bir kez 300 mg'a disurulirse, vorikonazol

Efavirenz efavirenz ile birlikte uygulanabilir. Vorikonazol tedavisi durdurulduktan sonra efavirenzin baslangi¢ dozuna geri donulmelidir.
Yarar riske gére agir basmiyorsa vorikonazol ve fenitoinin eszamanl kullanimindan kaginilmahdir. Fenitoin plazma dizeylerinin
Fenitoin dikkatle izlenmesi tavsiye edilir. Vorikonazolin idame dozu 5 mg/kg 1V BID’e ya da 200 mg’dan 400 mg oral BID’e, (vicut agirligi 40

kg'in altinda olan hastalarda 100 mg’dan 200 mg oral BID’e) gikarilirsa fenitoin vorikonazol ile birlikte uygulanabilir.

Kisa etkili opiyatlar

Vorikonazolle birlikte verildiklerinde, alfentanil ve yapisi alfentanile benzeyen diger kisa etkili opiyatlarin (6rn. sufentanil)
dozunun azaltilmasi distnulmelidir. Solunum depresyonu ve opiyat ile iligkili diger advers olaylar agisindan uzun siireli ve sik
olarak izleme yapilmasi tavsiye edilir.

Non-steroidal
Antiinflamatuvar ilaglar
(NSAII)

NSAIl'ler ile ilgili advers olaylar ve toksisite acisindan siklikla izleme yapilmasi tavsiye edilir. NSAIl'lerin dozunun azaltiimasi gerekebilir.

Vorikonazol tedavisi sirasinda oksikodonun ve CYP3A4 tarafindan metabolize edilen diger uzun etkili opiyatlarin (6rn. hidrokodon)

Oksikodon dozunun azaltilmasi distiniilmelidir. Opiyat ile iliskili advers olaylar agisindan siklikla izleme yapilmasi gerekebilir.
Vorikonazolde doz ayarlamasi tavsiye edilmez. 40 mg ya da daha yiksek dozlarda omeprazol almakta olan hastalarda
Omeprazol . o I ) . e,
vorikonazol tedavisine baslanirken omeprazol dozunun yariya indirilmesi tavsiye edilir.
Siklosporin kullanmakta olan hastalarda vorikonazol tedavisine baslanirken siklosporin dozunun yariya indirilmesi ve siklosporin
Siklosporin dizeyinin dikkatle izlenmesi tavsiye edilir. Siklosporin diizeylerinde yiikselme nefrotoksisite ile iligkili bulunmustur. Vorikonazol
tedavisi kesildikten sonra siklosporin diizeyleri dikkatle izlenmeli ve doz gerektigi sekilde artiriimalidir.
Statinler Vorikonazolin CYP3A4 tarafindan metabolize edilen statinlerin plazma konsantrasyonlarini yikseltme ve rabdomiyolize neden

olma olasihg vardir. Birlikte kullanim durumunda statinlerin dozunun azaltilmasi digliniilmelidir.

SulfonilUreler

Birlikte kullanim durumunda kan glukoz diizeyinin dikkatle izlenmesi tavsiye edilir. Sulfonilirelerin dozunun azaltiimasi diginulmelidir.

Takrolimus kullanmakta olan hastalarda vorikonazol tedavisine baslanirken takrolimus dozunun orijinal dozunun ugte birine dusiiriilmesi

Takrolimus ve takrolimus diizeyinin dikkatle izlenmesi tavsiye edilir. Takrolimus dlzeylerinde ylikselme nefrotoksisite ile iligkili
bulunmustur. Vorikonazol tedavisi kesildikten sonra takrolimus dizeyleri dikkatle izlenmeli ve doz gerektigi sekilde artinimalidir.
Varfarin Eger varfarin ve vorikonazol birlikte uygulaniyorsa, protrombin zamaninin ya da diger uygun antikoagiilasyon testlerinin

yakindan izlenmesi tavsiye edilir. Antikoagllan dozu uygun sekilde ayarlanmaldir.

Vinka alkaloidleri

Vorikonazol, vinka alkaloidlerinin (6rn. vinkristin ve vinblastin) plazma konsantrasyonlarini yukseltme ve nérotoksisiteye yol agma
olasihgi vardir. Bu nedenle, vinka alkaloidlerinin dozunun azaltilmasi dustintilmelidir.

Referans: 1. Vorikonazol Kisa Uriin Bilgisi



Vorikonazol ilac etkilesimleri

e Vorikonazole veya ilacin herhangi bir igerigine asiri
hassasiyeti olan hastalarda

e Asagidaki ilaglarla birlikte es zamanl uygulandiginda:

Astemizol Kinidin St. John’s Wort
Karbamazepin Rifampisin Terfenadin

Sisaprid Rifabutin Efavirenz (QD>400 mg)
Pimozid Ritonavir (BID>400 mg) Ergot alkaloidleri
Fenobarbital Sirolimus (6rn; Ergotamin,

dihidroergotamin)

kontrendikedir.!

BID: glinde iki kez; QD: giinde bir kez.
Referans: 1. Vorikonazol Kisa Uriin Bilgisi



CORRECTED PROOF

Voriconazole Resistance and Mortality in Invasive
Aspergillosis: A IViulticenter Retrospective Cohort
Study

Pieter P Lestrade &2, Robbert G Bentvelsen, Alexander F A D Schauwwvlieghe,

Steven Schalekamp. Walter J F M wvan der WVelden, Ed J Kuiper, Judith van Paassen,
Ben van der Howven, Henrich A wvan der Lee, Will2m 4 G Melchers, ... Show more
Clinnical Infectious Diseases, ciy859, https://doi.org/10.1093 /cid fciv859

Published: 11 October 2018 Article history -

e 2011-2015 retrospektif kohort

* 196 hasta

* Azol direncli & duyarl A. fumigatus

* 42. ve 90. glin mortalite

* Azol direncli 37 hasta (%19), duyarli 159(%81)



CORRECTED PROOF
Voriconazole Resistance and Mortality in Invasive

Aspergillosis: A IViulticenter Retrospective Cohort
Studvy

Pieter P Lestrade &2, Robbert G Bentvelsen, Alexander F A D Schauwwvlieghe,

Steven Schalekamp. Walter J F M wvan der WVelden, Ed J Kuiper, Judith van Paassen,
Ben van der Howven, Henrich A wvan der Lee, Will2m 4 G Melchers, ... Show more
Clinnical Infectious Diseases, ciy859, https://doi.org/10.1093 /cid fciv859

Published: 11 October 2018 Article history -

Azol direncli grupta artmis mortalite
*49% vs 28%; P =.017 (42.gln)
*62% vs 37%; P =.0038 (90. glin



Azol direnci icin test endikasyonlari

* Azol direnci oldugu bilinen hastalarda veya bolgelerde, klinik
kiiltirlerde aspergillus Gretilmesi halinde (A-Il)

* Azol direnci acisindan ylksek prevalansi olan gruplar ve tedaviye
yanitsiz hastalarda (A-Ill)

* A.fumigatus izolatlari (B-1l)

Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline



Intrensek direncte antifungal rejimler

e Amfoterisin B MIC > 1 mg/L =—> Azol duyarliysa azole gec (B-Il)

 A.terreus ise amfoterisin B dogal direncli;
Vorikonazol, isavukonazol (A-11)
Posakonazol, itrakonazol (B-1l1)

Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline



Azol direncinde tedavi

* Vorikonazol MIC = 2 mg/mL —> Vorikonazol + ekinokandin
L-AmB  (A-lll)

* Vorikonazol MIC > 2 mg/mL

L-AmB (A-)
Vorikonazol + anidulafungin (B-IlI)
AmB lipid kompleks (C-1n)

Posakonazol + kaspofungin (C-Ill)
Kaspofungin / mikafungin (C-111)

Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline



Sekonder profilaksi

* Gecirilmis invaziv aspergilloz 6ykusua olup;
— Allojenik kok hicre nakili yapilacak

— 7 giinden uzun < 500/uL olacak sekilde notropeniye girmesi
beklenen hastalar

— Akut GVHD
— Yogun, kronik GVHD
— T hicre stipresyonu yapan tedaviler

» Daha 6nce etkin oldugu kanitlanmis, aspergillus aktif bir
ajan secilmeli (A-II)
» Vorikonazol (A-Il)

» Kaspofungin 70mg yikleme, 50mg idame engrafman olana
kadar, idame olarak itrakonazol 400mg stisp  (B-Il)

> L_AmB SonraS|’ VOrIkOI’]aZO| (c-") Diagnosis and management of Aspergillus

diseases: executive summary of the 2017
ESCMID-ECMM-ERS guidelinec



Refrakter hastalikta tedavi

* Baska gruptan bir ilaca gecmek (A-lll)

 Kombinasyon tedavisi (C-1)
 Vorikonazol (A-11)
* l-AmB 3 -5 mg/kg (B-11)
 ABLC 5 mg/kg (C-l1)

» Kaspofungin 70/50 mg 1x1 (B-I11)

* Mikafungin 75 — 200 mg 1x1 (C-11)

* Posakonazol 200 mg 4x1 ya da 400mg 2x1 stisp / 300mg
2x1 1.gun, 1x1 idame (B-I1)

Diagnosis and management of Aspergillus
diseases: executive summary of the 2017
ESCMID-ECMM-ERS guideline



"Biz her seyi genclide birakacagz. ..
Gelecedin tmidi, isikl cicekler onlardr, 3 . .q A
BUtdn midim gencliktedir.
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