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Global Mantar infeksiyonu Yiikii

Acute invasive

Invasive candidiasis ~T50,000
Invasive aspergillosi >30000
Pneumocysts ionect pneumonia

in AIDS and non-AIDS e

Cryptococcosis in AIDS <030

Mucormycosis >10000

Disseminated histoplasmosis ~~ ~100,00
Talaromycosis * -§Il0

Includes 60,000-100,000 cases of
intta-abdominal candidiasis
From about 10 million at isk annually

HIVerelated, up to another 10%
non-HIV

Based on French data = 420
Based on Indian data = 910,000

No reliable estimates
OF Asia only

Bongomin F. J. Fungi 2017; 57:2-29
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I Fungi J. Fungi 2017, 3, 57; doi:10.3390/j0f3040057

Review

Global and Multi-National Prevalence of Fungal
Diseases—Estimate Precision

1,2,3,+

Felix Bongomin , Sara Gago 2341 1 Rita O. Oladele ?-* and David W. Denning !-2.3.4.*

= 150 milyon hayati tehdit eden infeksiyon
= Oliim orani > 1,6 milyon
= Sitmaya gore >3 kat

= Tanida guclik yiksek 6lim oranlarina 6nemli katki saglar

= ABD’de dogrudan tibbi maliyet toplam 4,6 milyar $
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Epidemiology of invasive fungal diseases on the basis of
autopsy reports

Maria Cecilia Dignani'™

= 2008-2013 otopsi raporlari

= |Fl prevalansi ortalama %9

= Hematolojik hastalik ve kok hticre nakli (KHN)'nde en yiiksek
= |Fl premortem tani orani ~ % 50

= % 12-% 60



oo mycoses

Diagnosis, Therapy and Prophylaxis of Fungal Diseases

‘ Original article

| Mycoses, 2013, 56, 638-645

Epidemiology and sites of involvement of invasive fungal infections
in patients with haematological malignancies: a 20-year autopsy

study

Russell E. Lewis,"* Lizebeth Cahyame-Zuniga,’ Konstantinos Leventakos,’ Georgios Chamilos,’

0.15 +
o =
|~
]
gg 0.10191| |
€
8 g
o -
s2
g 2 0.05- m
4+]
S
JUUEEEa LU Ilm -[Illn -_-I
1989-93 1994-98 1999-03 2004-08
Years of examination
] Aspergilius Bl Mucorales
[] Candida Fusarium

Bl Mixed Aspergillus -Candida



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

The Epidemiology of Sepsis in the United States
from 1979 through 2000

Greg S. Martin, M.D., David M. Mannino, M.D., Stephanie Eaton, M.D.,
and Marc Moss, M-" \ engl) Med 2003;348:1546-54.
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Figure 3. Numbers of Cases of Sepsis in the United States, According to
the Causative Organism, 19795-2000.

Points represent the number of cases for the given year, and I bars the stand-
ard error.




REVIEW ARTICLE Mycoses. 2022;65:266-284. WILEY

Global epidemiological burden of fungal infections in cirrhosis
patients: A systematic review with meta-analysis

Nipun Verma!® | Shreya Singh? | Manvi Singh®® | Anil Chauhan® | Pranita Pradhan® |
Nishant Jaiswal® | Arunaloke Chakrabarti? | Meenu Singh®

UTI: urinary tract infection, SFP: spontaneous fungal peritonitis and EC: Oesophageal candidiasis
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Yanik Hastalarinda iFi

= Son on yilda, yanik yarasi infeksiyonlarinda maya ve kiflerin insidansinda
artis

" %6,3-%40
= En sik Candida turleri
= Kandidemi %9-11
= Aspergillus turleri, ciddi yanik hastalarinda ~ %14-17

Palackic A. Surgical Infections 2020; 21:1-5.
Yi-Ling Lin. J. Pers. Med. 2022 ; 12: 47.



Erken Tani

: y . Uygun
Immunoterapi Tedavi
Fungal
infeksiyon
Kontroli o
Cerrahi Gavenli
cevre
Antifungal
Direng Profilaksi

Tespiti
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IFi: Tanimlar-1

= Refrakter iFi
= Tedaviye altinda iken;
= Kotulesme
= Yeni gelisen
= Klinik semptom ve bulgular
= Radyolojik bulgular

= “Immiun rekonstitiisyon ” ekarte edilmeli

Cornely OA. Mycoses 2019;62:716—729



IFi: Tanimlar-2

Persistan iFi

Tedavinin baslangicindan itibaren degismeme
Yanit eksikligi, daha fazla tedavi ihtiyaci

= Bagistk durumu iyi hastada

Tedavi basarisinin baslangici olabilir

= Kalici notropenik ve/veya bagisikligl baskilanmis konakta terapotik yanit

Cornely OA. Mycoses 2019;62:716—729



IFi: Tanimlar-3

Relaps iFi

Antifungal tedavinin kesilmesinden sonra

= Ayni bolgede ayni etkenin neden oldugu IFi
Oncesinde antifungal tedaviye yanit gerektirir
Etken tespiti zor olabilir

“immin rekonstitiisyon ” sirasinda alevlenmeden ayirt edilmeli

Cornely OA. Mycoses 2019;62:716—729



IFi: Tanimlar-4

“Breakthrough” iFi (biFi) |
Bir antifungal ilaca maruz kalma sirasinda gelisen iFi

Antifungal ilacin farmakokinetik 6zelliklerine bagl

Optimal uyum varliginda, minimum antifungal maruziyetten sonra ilk belirtiler/bulgularin ortaya
citkmasi

Minimum antifungal maruziyet:

= Kararh duruma kadar gecen slire

Antifungalin son dozundan sonra

= Bir doz araligindan daha kisa bir surede gelisme

Yarilanma omru, doz araliklari

= jlaca bagl (8 saat-7giin)

Cornely OA. Mycoses 2019;62:716—729
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Clinical Infectious Diseases
LETS hivma
SUPPLEMENT ARTICLE Y"‘ID&’A —

The Evidence Supporting the Revised EORTC/MSGERC
Definitions for Invasive Fungal Infections

Peter G. Pappas,’ Sharon C-A. Chen,” and J. Peter Donnelly’

Division of Infectious Diseases, University of Alabama at Birmingham, Birmingham, Alabama, USA, and Chair, Scientific Committee, Mycoses Study Group Education and Research Consortium;
“Centre for Infectious Diseases and Microbiology Laboratory Services, Institute of Clinical Pathology and Medical Research, New South Wales Health Pathology, Westmead Hospital and the
University of Sydney, Sydney, Australia; and “Department of Hematology, Radboud University Medical Center (UMC), Nijmegen, The Netherlands




Clinical Infectious Diseases
LY
hivmall

SUPPLEMENT ARTICLE .Y( IDSZ\ oxroRD

Clinical Infectious Diseases”  2021:72($2):5121-7

EORTC/MSGERC Definitions ot Invasive Fungal
Diseases: Summary of Activities of the Intensive Care Unit

Working Group

Matteo Bassetti,'*" Elie Azoulay,’* Bart-Jan Kullberg,” Markus Ruhnke,® Shmuel Shoham,” Jose Vazquez® Daniele Roberto Giacobbe,' and
Thierry Calandra®

= Yogun bakim tinitelerinde iFi tanimlari
= ki olasilik diizeyi tanimlandi
= “Proven”, kanitlanmis

= “Probable”, olasi

jumoQ



S

Yogun Bakim Unitelerinde Invaziv Kandidiyazis (IK) Tanimlanmasi-1

= Kanitlanmis iK
= Asagidakilerden en az biri olmal:

= Steril bir bolgeden igne aspirasyonu veya biyopsisi ile elde edilen drnekte histopatolojik,
sitopatolojik veya dogrudan mikroskobik incelemede Candida tirleri ile uyumlu
tomurcuklanan hiticreler (kilttr ya da PCR ile dogrulanmali)

= Klinik veya radyolojik bulgularla birlikte, steril bir bolgeden steril bir prosediirle (<24 saat
yerlestirilmis drenaj dahil) elde edilen 6rnekte Candida tirlerinin Gremesi

= Kan kultirinde Candida turlerinin Gremesi.

Matteo Bassetti. CID 2021,72(52):5121-7



Yogun Bakim Unitelerinde Invaziv Kandidiyazis (IK) Tanimlanmasi-2

= En az bir klinik kriter

® Fundoskopik
incelemede okuler
bulgular

= BT’de hepatosplenik
lezyonlar

= Klinik veya radyolojik
(pulmoner olmayan)
anormallikler

Olasi IK

= En az bir mikolojik kriter

= Ardisik iki 6rnekte pozitif
serum 1,3-B-d-glukan

= Cerrahi olarak/ eksternal
drenajdan 24 saat iginde
alinan intraabdominal
ornekte Candida Gremesi

En az bir konak faktorli

> Gunde 20 mg/glin glukokortikoid
tedavisi

Notropeni (MNS <500 hiicre/ mm3)
Bozulmus bagirsak duvar butinligi

Kan dolasimi enfeksiyonuna karsi
bozulmus kutano6z bariyerler (

> 2 bolgede Candida kolonizasyonu
Hematopoetik kok hiicre nakli (HSCT)
Solid organ nakli (SOT)

Matteo Bassetti. CID 2021,72(52):5121-7
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Yogun Bakim Unitelerinde Invaziv Aspergilloz (IA) Tanimlanmasi-1

= Kanitlanmis IA
= Asagidakilerden en az biri olmali:

= [gne aspirasyonu veya biyopsi ile elde edilen 6rnegin, histopatolojik, sitopatolojik
veya direkt mikroskobik incelenmesinde, doku hasarinin kaniti ile birlikte Aspergillus
spp ile uyumlu hiflerin varligi (ktltir veya PCR ile dogrulama gerekli)

= Klinik veya radyolojik bulgular varhginda, steril bir bolgeden steril bir prosedirle
elde edilen ornekte Aspergillus spp.'nin Gretilmesi

Matteo Bassetti. CID 2021,72(52):5121-7



Yogun Bakim Unitelerinde Invaziv Aspergilloz (IA) Tanimlanmasi-2

En az bir klinik/radyolojik
kriter

= Yogun, iyi sinirli lezyonlar
halo isareti

= Hava-hilal isareti
= Kavite

= Kama seklinde ve
segmental/lober
konsolidasyon

= Bronkoskopide

* Trakeobronsiyal
ulserasyon,

= Psddomembran,
= Nodul,

= Plak veya eskar

Olasi IPA

En az bir konak faktorli

= > Glnde 20 mg/gilin
glukokortikoid tedavisi

= No6tropeni (MNS <500
hiicre/ mm3)

= KOAH, bronsektazi
= Dekompanse siroz
= imminsupresif tedavi

= Son 90 glin icinde
immunosupresif tedavi

= HSCT, SOT
= HIV

= Agir grip/diger siddetli viral
pnomoniler (COVID-19)

En az bir mikolojik kriter

Bir alt solunum yolu 6rneginde;

Aspergillus spp varhgini
gosteren sitoloji, dogrudan
mikroskopi ve / veya kiltur

Plazma / serumda
galaktomannan antijen indeksi

>0.5
ve / veya
BALda galaktomannan antijen

>0.8

Matteo Bassetti. CID 2021,72(52):5121-7
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“Breakthrough” iFi (biFi)

= |Fi 6nlemek icin antifungal profilaksi uygulamalari

IF’'de azalma

Epidemiyolojide degisiklik

biFi gelisimi

" Yuksek morbidite ve mortalite
= Tani gug

= Kuf-aktif profilaksi ile biyobelirteclerin performansinda azalma

Lionakis MS. CID 2018;67(10):1621-30.
Cornely OA. Mycoses 2019;62:716—729.
Jenks JD. Mycoses 2020;63:1021-1032.



Current Fungal Infection Reports (2020) 14:89-98
https://doi.org/10.1007/s12281-020-00375-6

CURRENT MANAGEMENT OF FUNGAL INFECTIONS (S JACOBS, SECTION EDITOR) @

Check for
updates

An Approach to Suspected Invasive Fungal Infection in Patients
with Hematologic Malignancy and HCT Recipients with Persistent
Neutropenic Fever Despite Mold-Active Prophylaxis

Erica Stohs' - Andrea Zimmer'

Mold-active prophylactic agent Reported breakthrough Studies in patients Studies in
IFls with acute leukemias HCT recipients
Posaconazole Aspergillosis (4. 14, 82-87] [82, 88, 89]
Mucomycosis
Candidiasis

Fusariosis
Geosmithia spp.
Vonconazole Mucomycosis [17,90,91] [7.17, 18, 92-94]
Candidiasis
Aspergillosis
Fusariosis
Scedosponosis
Acremonium spp.
Scopulariopsis spp.
Penicillium spp.
Isavuconazole Candidiasis [29, 30] [20]
Mucomycosis
Aspergillosis
Fusariosis

Scedosponosis




biFi Risk Faktorleri-1

Konakei Faktorleri

Akut I6semi
Mukozit, fungal translokasyon

immiinosupresyon
= Notropeni varligi ve suresi
= Kortikosteroid tedavisi
= Diger immunosupresif ilaclar

Santral venoz kateter

Yogun bakim Unitesi
En az 14 guin sureyle 2 2 antibiyotik maruziyeti

Kaynak kontrollinlin basarisizlig
®= Drene edilmemis apse
= QOptimal antifungal farmakokinetige izin vermeyen "korunakl" bolgeler

Dogal ve adaptif bagisiklik proteinlerini kodlayan genlerdeki tek nikleotid polimorfizmleri
= Dektin-1 ve DC-SIGN, TLR4 ve digerleri
Lionakis MS. CID 2018;67(10):1621-30.

Cornely OA. Mycoses 2019;62:716—729.
Jenks JD. Mycoses 2020;63:1021-1032.
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biFi Risk Faktorleri-2

Mantar Faktorleri

Virtilans 6zellikleri

= Adherens

= Konak savunmasindan kagma

= Doku hasari

® Olumsuz mikro ortamlara adaptasyon
®= Termotolerans
= Hipoksi
= Demirden fakir kosullar

Etki spektrumu disindaki mantar

Antifungal ila¢ direnci/toleransi

Biyofilm olusumu

Antifungal maruziyet
= biFi nedeni direncli mantar secimi

Bakteriyel veya fungal miks infeksiyon

Lionakis MS. CID 2018;67(10):1621-30.
Cornely OA. Mycoses 2019;62:716—729.
Jenks JD. Mycoses 2020;63:1021-1032.
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biFi Risk Faktorleri-3

lyatrojenik faktorler

Uygun olmayan antifungal secimi ve dozaji

Ongodriillemeyen farmakokinetik
= Dogru doza ragmen yetersiz plazma ve doku ila¢ dizeyi

Terapotik ilac diizey takibi (TiDT) yapilamamasi

Yanlis uygulama proseddrleri

Vaskdiler cihazlar/yabanci cisimler tGzerindeki biyofilmlerin uygun olmayan yonetimi

Goruntilemenin yanhs yorumlanmasi

Lionakis MS. CID 2018;67(10):1621-30.
Cornely OA. Mycoses 2019;62:716—729.
Jenks JD. Mycoses 2020;63:1021-1032.
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Antifungal Yonetim

\—/
Siireg Olgiimleri Sonug Olciimleri
= Antifungal ilag tiketimi = Yiksek riskli hastalarda onleyici stratejiler
= Kurumsal yonergelere uyum = |nvaziv mantar enfeksiyonu tedavisi orani
= jlac secimi = Direng
"= Doz = Maliyet

Terapétik ilac diizey takibi (TIDT)

De-eskalasyon
intravendz-oral déniisim
Hizli tani testlerinin kullanimi

Kaynak denetimi

Urbancic KF. Curr Opin Infect Dis 2018 ; 31: 1-9

Hamdy RF. Virulence 2017; 8: 658-672.

Munoz P. ) Antimicrob Chemother 2016; 71 Suppl 2: ii5—ii12
Munoz P. Mycoses 2015; 58 Suppl 2: 14-25.

Egitim
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Onerilen IFl ydnetim Olcutleri

Table 3 Recommended IFD management metrics

Quality of invasive mould infection management

Appropriate fungal diagnostics performed for suspected invasive mould
infection

« If lung infiltrates present: BAL with galactomannan, microscopy,

culture and Aspergillus PCR within 72 h
- If a mould is isolated from culture: identification to species level and
susceptibility testing performed

= Repeat imaging after 2 weeks as clinically indicated

Quality of invasive Candida infection management

Appropriate fungal diagnostics performed for suspected invasive
Candida infection

= Two sets of blood cultures collected

= Repeat blood cultures collected until negative result attained

= Susceptibility testing performed

- CVC removal within 24 h where possible

Quality of TDM

Use of TDM for antifungal agents to guide dose optimisation

Antifungal TDM blood samples taken according to evidence-based
guidelines

Antifungal TDM results acted upon according to evidence-based
guidelines

BAL, bronchoalveolar lavage; CVC, central venous catheter; PCR, poly-
merase chain reaction; TDM, therapeutic drug monitoring.

Anna Khanina, Internal Medicine Journal (2021) 51(Suppl. 7) 18-36
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IFi Tedavide ilkeler

Multidisipliner yaklasim

Epidemiyoloji

= Fungal etkenlerin ve antifungal duyarliligin devamli takibi
Tedavi protokolleri

= Lokal epidemiyolojik veri ve antifungal duyarlilik veriler isiginda
Uygun “antifungal stewardship” programi

Antifungallerin maliyet-etkin kullanilmasi

ilac etkilesimleri ve yan etkilerin en aza indirilmesi




S)

Antifungal Tedavi Basarisi

Konak immunitesi

Tedavi Basarisi

Odak kontrol e

Zaman

Uygun antifungal Duyarlilik / I

Farmakokinetik
Farmakodinamik

Dogru doz e
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IFI’de Tedaviye Erken Baslama

= Tedavi ve hastalik yonetiminde onemli gelismeler var

= Buna ragmen 6lim orani artmakta

= Erken tani
= Rutin klinik uygulamada zor

= Hedefe yonelik tedavilerin baslatilmasinda anahtar

= Tedaviye erken baslanmasi
= Tedavi basarisinda artis

= Mortalitede azalma




Radiological signs on CT
Radiological Persistent Clinical (any new infiltrate not (dense, well-circumscribed
signs & clinical No febrie No fulfilling the EORTC/ lesions with or without o halo
symptoms neutropenio MSG criteria) sign, air-crescent sign,
or cavity)
% ” Positive
Positive Positive .
Mycology \ . : . : . biomarker or
niuks Negative Neqgative tz::);nlotrl:(:eer Negative t;?mrx:zer Neqgative micrososcopy
’ or culture
Evidence of IFD No No No No No Yes Yes
Evidence of IFI No No Yes No Yes No Yes
EORTC/MSG . - : E
Final diagnosis No IFD IFD cannot be excluded

Figure 1. Patterns of IFD. (Adapted with pemission from Maertens et al.”) EORTC/MSG, 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;® IF1, invasive

fungal infection; IFD, invasive fungal disease.
Mercier T. J Antimicrob Chemother 2017; 72 Suppl 1:i29-i38



Pre-emptive: Targeted:
laboratory tests or radiographic definitive proof by

signs conclusive of IFI, no histopathology or culture
definitive proof by histopathology of pathogen and
or culture invasiveness of disease

I

Prophylactic: Empirical:

no attributable signs and clinical signs and symptoms

symptoms of infection, no pathogen
identified

Fig. 1. Antifungal strategies for patients at high risk of invasive
fungal infection (IFI).

Maria J.G.T. Ruping, Drugs 2008; 68 (14): 1941-1962



Update: ECIL 5, 2013

Recommendations for allogeneic
HSCT recipients (2013)

Antifungal prophylaxis* | Pre-engraftment | Pre-engraftment GvHD

Low risk for High risk for moulds

moulds

Fluconazole A-| A-lll - against A-Ill against
Itraconazole B-I B-I B-I
Voriconazole B-I B-I B-I
Posaconazole OS/Tablet B-II B-Il A-|
Micafungin B-I C-l C-ll
Caspofungin No data No data No data
/anidulafungin
Liposomal Amphotericin B C-ll C-ll C-ll
Aerosolized amphotericin B C-N B-ll No data
plus fluconazole

‘ *For doses & need for Therapeutic Drug Monitoring: please refer to slides 21 and 22




The role of primary antifungal prophylaxis in patients with
haematological malignancies

L. Pagano and M. Caira
Istituto di Ematologia, Universita Cattolica del Socro Cuore, Rome, Italy

TABLE 1. Therapeutical recommendation by International
Guidelines on antifungal prophylaxis in AML and allo-HSCT
[47—49]

AUCO VORIKCO TRA POSA CASPO L-AmB MICA

ECIL-3 4 [49]
cT

L | L | Ad L |
Al -HSCT Al Al B4 Ad 4 L
DGHO [S50]
Neutropenic L | < Lt | Ad < <-n
Alo-HSCT Al < <A Ad A
IDSA B1]
(agan == Condida)
AL Al Al Ad Ad Al
Alo-HSCT Al Al Al
IDSA B1]
(Fgan = Aspemgiles)
AMLMDS B.1
Brizsh Ba Ad B.u
Sudeines [52]
NCON [53]
AMLMDS 2B 28 1 2B
Alo-HSCT 1 28 2B 2B 2B 1
ESCMID [54]
SUTrODeneC Al Al B4 Adl <-n B.IC-m AT
alo-HSCT

AML, acute mydsloid leulaemn: allo-HSCT, allogenic hasmatopoistic stem ool
tmansplant: MDS, myelodysphistic syndrome: ALUCO, fluconazolo: VORICO,
voricomzole: [TRA, wtraconamie POSA, posacomzole: CASPFO, aspofungsc
L-AmB, liposormal Armphotericin B: MICA, micafungin, CT, chemotherapy: EQL
Buropean Conference on Infections in Leublaemn: DGHO, German Sodciety for
Haematology and Oncology: IDSA. Infectious Diseases Sodciety of Amenc
NCON, National Comprehensive Cancer Network: BSCMID, European Society of
Giinical Microbiology and Infectious Diseases.



Empirik Antifungal Tedavi-|

Notropenik hastalarda genis spektrumlu antibakteriyel tedavi ile
3-5 glinde atesin dismemesi

Gereksiz tedavi

Potansiyel yan etkiler

Maliyet gibi kisitlamalari var




Empirik Antifungal Tedavi-l

= FEN’de iFi
= morbidite ve mortalitesi yuksek
= erken tanisi gl¢
= tedavi geciktiginde genellikle etkisiz

= Ampirik antifungal tedavi karari verilirken;
= |Fi riski
= Hedeflenen fungal patojenler
= Onceden antifungal profilaksi degerlendirilmeli




Bone Marrow Transplantation (2011) 46, 709-718
© 2011 Macmillan Publishers Limited  All rights reserved 0268-3369/11

www. nature.com/bmt

ORIGINAL ARTICLE

European guidelines for antifungal management in leukemia
and hematopoietic stem cell transplant recipients: summary
of the ECIL 3—2009 Update

J Maertens', O Marchetti®, R Herbrecht®, OA Cornely®, U Fliickiger®, P Frére®, B Gachot’, WJ Heinz",

Table 3 ECIL 3 guidelines on empirical antifungal treatment in
neutropenic patients with persistent or relapsing fever (the updated
items are reported in bold 1talic)

Antifungal agent Daily dose Level of CDC grading
recommendation Level of
evidence for

Efficacy Safety

Liposomal ampho B 3mgkg A" I I
Caspofungin S50 mg A™" I I
ABCD 4mgke B I I
ABLC Smgkeg B- I I
Itraconazole 200 mg i.v. B I I
Voriconazole 2 x3mg/kgiv. B™< I I
Micafungin 100 mg B 11 1
Ampho B 0.5-1 mg/kg B/ D' I I
deoxycholate

Fluconazole 400 mg iv. s I I
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Pre-emptive Tedavi-|

= Steril bir bolgeden ya da doku orneklerinden patojen elde edilememesi

= Klinik ve/veya laboratuvar bulgularinin iFi diisiindiirmesi

= Taniminda gorus birligi yok

= Hastalarin nasil izlenecegi ?

Hangi belirtecler ne siklhikta kullanilacak ?

Goruntileme yontemleri ne zaman, ne siklikta

Hangi antifungal ilag, ne zaman ?

Tedavi sonlanimi ne zaman ?




Pre-emptif Tedavi-Il

invaziv fungal hastalik prevalansinin %7 olmasi

Biyobelirte¢ sonuclarinin 24 saat icinde elde edilmesi

Bilgisayarl tomografiye hizli erisim

Kif etkin profilaksi almayan notropenik hastalarda




F'he NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Edward W. Campion, M.D., Editor

. o N Engl ) Med 2015;373:1445-56
Invasive Candidiasis DO 10.1056/NEJMral315399

Fvvnicimmnnwmla & "WML A Bucincbiivvcnac A8 il Bl

Table 1. Risk Factors for Invasive Candidiasis.*

Critical iliness, with particular risk among patients with long-term ICU stay

Abdominal surgery, with particular risk among patients who have anastomotic leakage or have had repeat laparotomies

Acute necrotizing pancreatitig

eToplam parenteral beslenme

eGenis spektrumlu antibiyotikler

Solid-organ transplantation e Yiiksek APACHE puanlari

Solid-organ tumors o,ﬁkut bobrek yetmezligi, 6zellikle hemodiyaliz gerektiriyorsa
eOnceki cerrahi, ozellikle abdominal cerrahi

® Gastrointestinal sistem perforasyonlari ve anastomoz sizintilari

Hematologic malignant disea

Neonates, particularly those
Use of broad-spectrum antibi
Presence of central vascular catheter,
Hemodialysis

Glucocorticoid use or chemotherapy for cancer

Candida colonization, particularly if multifocal (colonization index >0.5 or corrected colonization index >0.4)




Table 2. Diagnostic Tests for Invasive Candidiasis.”

Test and
Specimen Type

Culture (blood)

-0 (blood)

gen and anti-
mannan anti-
bodies (blood
or CSF)

PCRassay (blood)
Noncommercial

SeptiFast

T2Candida Panel

Candida mannan anti-

Sensitivity  Spedficity Findings from Studies
%

21-71 NA Per-patient sensitivity (based on autopsy studies) may
be underestimated since patients with positive an-
temortem blood cultures but with no evidence of
organ infection on autopsy were not induded™ '’

65-100 31-79 Performance depends on cutoff value and no. of

positive samples required”
Sensitivity is species-dependent: C krusel, 100%,
3 cases; C. tropicalss, 919, 11 cases; C. albicons,
83%, 36 cases; C globrata, 81%, 26 cases;
C parapsilons, 72%, 18 cases™

Per patient,  Per patient,
83 (IQR, 79~ 86 (IQR, 82—
87); per sam- 90); per sam-
ple, 62 (IQR, ple, 96 (1QR,

Sensitivity and specificity results were given per
patient and per sample®

Sensitivity is species-dependent and lower for
C parapsilosss and C kruse) (40-50%) than

55-68) 94-98) for C albicans, C glabrata and C tropicalis
#0-100%)™
82-98 87-98 Patients had candidemia or invasive candidiasis™;
results based on meta-analysis of range of in-
house multiplex PCR assays
48-72 99 Results based on meta-analysis™
91 94 Multicenter study among 1501 patients (6 of 1501

candidemic) and addtional 250 spiked samples™t

Comments

Obtain daily blood cultures (total volume, 40-60 ml in 10-ml bottles for
adults) and additional sets during febrile episodes; sensitivity can be in-
creased by including a mycosis bottle *

Not specific for candida. Positivetest result requires confirmation and identification
of infecting organism (aspergillus, Pneumocystis jwoveci or candida). ™'

Many potential sources for contamination: hemodialysis with cellulose mem-
branes, human blood products (immunoglobulins or albumin), amoxicil-
lin-clavulanate or piperacillin-tazobactam, severe bacterial infections,
surgical sponges and gauzes containing glucan, and severe mucositis. ™™

High negative predictive value in several studies with intermediate preva-
lence.™ However, limited sensitivity in other studies suggests that nega-
tive predictive value may be insufficient in high-risk patients, »#.2

Candida mannan antigen and antimannan antibodies tests may be preferable
for circumstances in which candida is main fungal pathogen and risk of
false positive B-o-glucan test is high. =

Combined antigen-antibody test required for maximum sensitivity.
Used to detect blood-culture negative hepatosplenic candidiasis and CNS
candidiasis.”

PCR formats specific for detection of candida preferred since theyare less
prone to contamination by airborne fungi and fungal DNA.

In general, sensitivities are similar to those of culture results for candidemia
and better for deep-seated candidiasis, with shorter tumaround time.

Lack of multicenter validation.”

For deep-seated candidiasis, sensitivity and specificity higher than with B-o-
glucan =

Detects C albicans, C glabrata, C. kruse, C. parapsilosss, C. tropicalss, and

Asperglus fumigatus.
Labor-intensive.
Risk of false positive results for aspergillus.

Detects C albicans, C. glabrata, C kruses, C parapsilosss, and C. tropicalis. Appears
promising but validation in higher-risk populations needed.

* CFS denotes cerebrospinal fluid, CNS central nervous system, ICU intensive care unit, IQR interquartile range, NA not available, and PCR polymerase chain reaction. For further infor-
mation see Cleveland et al.* Arendrup et al.* and Lortholary et al.’
1A spiked sample is a negative sample to which candida has been added.




Table 5. ECIL-6 recommendations for first-line treatment of candidemia after species identification.

andida species Overall population Hematologic patients
C. albicans Echinocandins’ Al Echinocandins All
Fluconazole’ Al Fluconazole CIII
Liposomal amphotericin B Al Liposomal amphotericin B BII
Amphotericin B lipid complex All Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion Al Amphotericin B colloidal dispersion BIl
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate Cll
C. glabrata Echinocandins* Al Echinocandins All
Liposomal amphotericin B Bl Liposomal amphotericin B BlI
Amphotericin B lipid complex Bl Amphotericin B lipid complex BlI
Amphotericin B colloidal dispersion Bl Amphotericin B colloidal dis persion Bll
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate Cll
C. hrusei Echinocandins’ All Echinocandins' Alll
Liposomal amphotericin B Bl Liposomal amphotericin B Bl
Amphotericin B lipid complex BlI Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion ~~ BIl Amphotericin B colloidal dispersion BII
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate Cll
Oral stepdown Voriconazole Bl Voriconazole ClII
C. parapsilosis Fluconazole All Fluconazole Alll
Echinocanding Bl Echinocandins BIll

‘Same grading for anidulafungin, caspofungin, micafungin,"not in severely ill patients, ‘if echinocandinbased regimen intioduced belore species identification and patient

responding clinically and microbiologically (sterile blood cultures at 72 h), continuing use of echinocandin might be considered.



Empirical treatment for suspected candidemia

:

Persistent sepsis despite antibiotic

L 4
Risk factors

Candida colonization

Severity of iliness

Exposure to broad-spectrum antibiotics

Recent major surgery (abdominal)

Necrotizing pancreatitis

Dialysis

Parenteral nutrition

Corticosteroids

Central line

|

Empirical treatment

Strong recommendation
(Moderate quality of evidence)

Empirical treatment or curative treatment

Remove catheter (Moderate quality of evidence)
Ophtalmological exam (Low quality evidence)

Clinically unstable?
Recent azoles therapy?

High rate of azole resistance?

All no

Fluconazole
(High quality evidence)

At least one yes

Echinocandin or L-AmB
(High quality evidence)

(Moderate and low quality of evidence)

Adapt treatment based on culture and clinical response

Strong recommendation

Jeanne Chatelon, Adv Ther (2019) 36:3308-3320
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Invaziv Aspergilloz (1A)

= Uygun tedavi edilmediginde kaba mortalite orani %80-90
= invaziv pulmoner aspergillozda mortalite hala yiksek,

= Etkili antifungal tedavinin erken baslanmasi ile mortalite %50 e
kadar azaltilmakta

= Sag kalimi etkileyen faktorler
= Zamaninda tani

= Erken antifungal tedavi




Chronic granulomatous disease

Allogeneic HSCT with graft versus host disease

Lung or heart transplantation

AML/MDS (especially with induction chemotherapy and in relapse)

HIGH RISK

Allogenelc HSCT without graft versus host disease
Small-bowel transplantation
Liver transplantation
Heart transplantation

Acute lymphoblastic leukemia
Acute myeloblastic leukemia during consolidation phase
Chronic lymphocytic leukemia

Myelodysplastic syndrome

e

A LEDAMENIATE
INTERMEDIATE

RIDK

Multiple myeloma

COPD with acute exacerbation
AIDS

Non-Hodgkin's lymphoma
Autologous HSCT

LOW Kidney
RISK Solid tumor
Aut@immuna

Cadena J, et al. Infect Dis Clin N Am 30 (2016) 125-142



IA Tan

Cytology

Direct Microscopy

Mass Spectrometry

A (MALDI-TOF)

Galactomannan (GM)

1,3 p-D-glucan (BDG)

PCR

Lateral Flow Assays

Fig. 1 Methods used for the detection of invasive aspergillosis.

Semin Respir Crit Care Med 2015; 36: 650-665



IA’da Tani Glc

= Rutin antifungal profilaksi

= Erken empirik tedavi

= Gereksiz antifungal ila¢ tedavisi

= jlag yan etkisi

= Artan saglik bakimi giderleri

= Empirik ‘ Pre-emptive

= Duyarli ve hizli serolojik testlerle Aspergillus antijenlerinin saptanmasi

= Genomik DNA dizilerinin saptanmasi

= Tibbi goruntileme
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Table 1. Summary of Recommendations for he Treatment of Aspergillosis
Therapy
Conduon Prirmary Alenatree Commens
Invasive syndromes of Aspergillus
1 Vodconazole Emgkg V every 12h 1o 14 folowedbydmgkg Prmary: Lposona AmB (3-5Smgkglday V), sawconaede 200 Primary combnaton heapy i natl ©uinely mcommended.

Invasve snus aspeglloss
Tachecbronchal
asperglicss

Aspemgilicss of the CNS

Aspemilius nfectons of he
haan jendocadus,
pencadits, and
myocadnus)

Aspemilius osteamyeits and
Sepic athans

Aspegilis nfectons of he
eye endophthamais and
kealhs)

Cutsnecus aspergilloss
Aspemilis pesiontis

Empric and peemplive
avlungsl therspy

Prophylaxes against A

Wevery 12 h. ord therspy can be used &t
200-300 mg every 12 h or weighl based dosng on a mg'kg
bass) see 1ex1 for pedatnic dosng

Similar 10 PA
Simiar 10 PA

Simiar 10 PA

Simiar 10 PA

Simiar 10 PA

Systemc NV or orsl vosconazcle pus mtrawtes AmB or
voiconarde ndcaled with patsl wineclomy

Simiar 10 PA
Smiar 10 PA

For empiric sntungd therspy, Liposomal AmB (3 mgkgiday V),
caspotungin (70 mg day 1 Vand 50 mgiday IV hiemalier),
mcatungn {100 mg day), vonconamie (Emgkg Nevery 12h
for 1 day, followed by dmghkg IV every 12 k orsl therspy can
be used &1 200-300 mg every 12h o 3-Amgkg g 12h)

Posasconarge

Oml suspenson: 200mg TD

Tablel: 300 mg S8ID on day 1, then 300 mg daly

V- 300 mg BID on day 1, then 300 mg daly

Saprophytic or colonizing syndromes of Aspergillus

Aspemillons

Chonc cantary pulmonasry
asperglioss

Alerge syndromes of
Aspemgilios s

ABPA

Allergic rhinoSnusts caused
by Aspergiius

No thespy o surgcal resecton

Simiar 10 PA

Nraconaxle

Polypeciomy and sinus washoul wih intranassl cortcosienids

mg every 8h for 6 doses, then 200 mg daly
Saivage ABLC (5 mgkg/dey V), caspotungn (70 mgfday IVx 1
hen S0 mgiday NV therashied, meatungn {100-150 mgfday M)
posaconarole joral suspension: 200 mg TID; 1ablet 300 mg BID
on day 1, then 300 mgdaly, IV-300 mg BID on day 1, then 300
mg daly, naconarcle suspension 200 mg PO every 12h)
Simiar 10 IPA

Aduncive nhaled AmB may be usatyl

Simiar 10 PA
Surgcal resecion may be benefcal in sdecied cases

Smiar 10 PA

Simiar 10 PA

Smiar 10 nvasve pulmonsay aspeglless; Iimned dsta wih
echnocandns and pod ocuar penerabon by this class

Simiar 10 IPA
Siniar 10 PA

Vodconazcle 200mg PO BD), ivraconazole suspenson (200 mg
PO every 12h). micatungn {S0-100mglday), caspetungn 50
mgiday)

Iraconaoie or vonconaoie. smis © PA

Simiar 10 PA

Ol vosconazole 200mg PO every 12 h) o posaconazoie
Bosage depends on famuaton)

Amtiiungsa hempy reserved for refraciony of respang cases

adduon ol anoher agent o Swich 10 another drug dass for
sHvage thergpy may be consdend nNdwidud pabenls dosage
n padistic patents for vonconaxie and or caspolungn =
different than that of adults. imitedcinical expenence s reporned
with andulstungin dosage of posaconarde n padiatic patents
has not been defined

Surgcal debrndement as an adunct 1o medcal therspy

Smilsr 10 IPA

Ths nlection i assocated with the hghest monaity among &l of
he difermn! pattems of 1A drug meacions with anlconvalsant
hempy

Endocaniial lesons caused by Aspargius Speces require Sugica
msachion, Aspargills pescanditis ususlly requees
pencardeciomy

Surgcal resecion of dewitaized bone and caniage is imponaant for
Cumtive inlent

Systemc therspy may be banelcal n management of Aspegilis
endcphthaimits ;. cphthaimologic menvention and management
& recanmended for al 1orms of cadar mlection; 1opical therspy
or kerattis s ndicsted

Surgcal resecion s indcated wheme feasbile

Removal of pedioned dalyss catheter is essemial

Presmptive thespy S alogical edenson of erpeic antifungal
fheapy n defning a hgh-isk papulaton with ewdence of
nvasive funga mlection jeg, pulmonary niirate or postve GM
assay resull)

Effcacy of posaconamie pophylavs demonsraled n hgh-isk
patients (patients with GVHD and neutrapenc patients wath AML
o MDS)

The mie of madical therspy n he trestmen of aspegilloms is
WNOSMaN, PEntlBIoN ND passEIing Cawles may be minma
for AmB

hnae mmune defects demonsimated in mest of thess patients:
ong-lem hempy may be nesded sumical resacton may leadic
Sgnifican! compiicatons; anecdolal msponse 10 FNy.
Tranexamc acd may be hdpld n managemnent of hemoptyss

Concaserads e s comesbne of therapy or exacerbatons;
traconarce has a demonsrable concoserod-sparing efiect




ECIL-6 guidelines for the treatment of invasive
candidiasis, aspergillosis and mucormycosis
in leukemia and hematopoietic stem cell
transplant patients

Frederic Tissot," Samir Agrawvwal, ® Livio Pagano,” Georsgios Petrikl

Haematologica 2017
Volume 102(3):433-444

Table 8, ECIL-6 recommendations for salvage therapy of invasive aspergillosis.

Grade Comments
Liposomal amphotericin B B Il No data on voriconazole failure
Amphotericin B lipid complex Bl No data on voriconazole failure
Caspofungin B Il No data on voriconazole failure
Itraconazole Cll Insufficient data
Posaconazole’ Bl No data on voriconazole failure
Voriconazole’ Bl If not used in first-line
Combination B Il Various studies and conflicting results

‘Monitoring of serum levels is indicated, especially if posaconazole oral suspension is used.
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Diagnosis and management of Aspergillus diseases: executive

summary of the 2017 ESCMID-ECMM-ERS guideline

Targeted therapy of pulmonary disease —first line

Population Intention Intervention SoR QoE' QoE’ QoE' Comment Ref.
1] Neutropenia (non- To increase Isavuconazole 200 mg IV tid day 1-2, A | |# Il D I, if mould active azole (173,507 564,565|
“allo HSCT recipients) — response and  “then 200 mg qd oral prophylaxis fewer adverse
2] Allo-HSCT  (dunng survival rate effects than vonconazole
neutropenia) Vonconazole 2x 6 mg/kg IV (oral A | 1l Il C Il for start with oral; D L if  [170,172507,566|
3| Allo-HSCT (wfo 400 mg bid) on day 1, then 2-4 mg/kg prior mould active azole
neutropenia) or IV (oral 200300 mg bid) prophylaxis; TDM
other non- L-AmB 3 mg/kg B Il | ] [171]
neutropenic Combination of voriconazole 6/4 mg/kg C | I Il No significant difference [172566)
patients bid (after 1 week oral possible (300 mg compared to voriconazole, in
bid)) + anidulafungin 200/100 mg GM-positive (subgroup) better
survival; TDM
Caspofungin 70 mg qd day 1, followed C Il Il Il [567-569]
by 50 mg qd (if body weight <80 kg)
Itraconazole 200 mg q12hiVonday1, C ] k., MW DI for start with oral, TDM [507,537]
then 200 mg/qd D I, if mould active azole
prophylaxis
AmB lipid complex (ABLC) 5 mg/kg C 1} ] [} [570]
Micafungin 100 mg C 1} | [} [571-573)
AmB colloidal dispersion (ABCD) D | 1l I, [142]
4-6 mg/kg
Conventional AmB 1-1.5 mg/kg D | |# Il [170]
Other combinations D 1} [} ]} Efficacy unproven [574]
Life-threatening Bridging until  Arterial embolization, emergency B 1} [} ]} [575]
haemoptysis neutrophil surgical intervention

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

Optimal therapy In documented azole-resistance

Population Intention ~ Intervention SR Qo Comment Ref
lsolate with voriconazole ~~~ Tocure A Voriconazole + echinocandin A Il Theprobability of voriconazole 1529-532
MIC = 2 mg/mL combination therapy or L-Amb treatment fallure may be higher than in
monotherapy for IA (as well s for CPA) voriconazole MIC <2
lsolate with voriconazole MIC ~ Tocure A ~ L-AmB Al [113114533]
»2 mg/ml Amb lipid complex C No reference found.
Voriconazole & andulafungin B 1529]
Posaconazole & caspofungin C Il Posaconazole not hcensed for primary {534

(reatment
Il Patients with contra-Indications toAmB  No reference found.
and other azoles

~—

Caspofungin or micafungin




Mukormikozis

Risk

Diabetes mellitus, ozellikle ketoasidoz
Glukokortikoid tedavisi

Hematolojik maligniteler

HSCT

SOT

Demir asiri yiklenmesi

AIDS

Travma/yaniklar

Yetersiz beslenme




Table 10, ECIL-6 recommendations for salvage and maintenance therapy of mucomnycoss.

Grade Comments

dalvage thrapy

Managementincludes antifungal therapy, contol Al
of underhing disease and surgery

Posaconazol b

Combination ofiid amphotericin Band caspofungin B
Combination ofiid amphotericin Band posaconazole Bl

Maintenance therapy

Posaconazol B Overlap of a few days with ist-ine therapy to btain appropriate Serum
els, Monitoring ofserum levels migh be incicaed

'Both comments apply to the oral solution but may not apph to the solid oral formulation.




(D
= Hangiilag?
= Terapotik araligi dar
= Degisken farmakokinetik ozellikler
= Fizyolojik kararsizlik
= Amacg?

= Optimal etkinlik

= Minimal toksisite

Ya-Lin Chang. Virulence 2017: 8,222-236



TIDT, Neden?
“one size fit all” ?

. Bozulmus ilag Dagilimi/Proteine | . . oo
Ozel Hasta Gruplari Biyoyararlanim Baglanmada Degisiklik llag Klirensinde Degisiklik
N . : . = Bobrek fonksiyon
Cocuk/yenidogan Mukozit/Stomatit Kaseksi bozuklugu
Yash = Diyare * Hipoalbiminemi I e ksiyon
? Y P bozuklugu
Obez = Kusma = Hipobilirubinemi = jlag-ila¢ etkilesimleri
Hemodiyaliz = Akorhidri/Asit - Effiizyon

baskilayici tedavi

Hemofiltrasyon : ol :
' Y = Besinlerle etkilesim = Sepsis

Ekstrakorporeal membran
oksijenasyonu = inflamasyon
(EKMO)

Ashbee HR. J Antimicrob Chemother 2014, 69: 1162-1176

Chau MM. internal Med Journal 2014; 44: 1364-1388

Myers E. Curr Clin Micro Rpt 2015: 2:55-66

Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015




o)

TIDT

= Onerilen
= jtrakonazol
= \/orikonazol

= Posakonazol

= Gerekli degil
= Amfoterisin B

= Ekinokandinler

= Ozel drumlarda yararli

= Flukonazol

Ashbee HR. J Antimicrob Chemother 2014; 69: 1162-1176
Laverdiere M. Can J Infect Dis Med Microbiol 2014;25(6):327-343.
Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015



Tablo 1. Kilavuzlardaki Antifungal lla¢ Diizeyi Takibi Onerileri (13,14,16)
Hedef Arahig: (mg/It)

Dozla
Ik liskili Profilaksi Tedavi Giivenlik
Ornegin Ornek- Ashbee Chau Ashbee Chau Ashbee Chau
Alinma leme et al. et al. ECIL-6 et al. et al. ECIL-6 et al. etal. ECIL-6
Antifungal Zamam Zamani (14) (13) (16) (14) (13) (16) (14) (13) (16)
Itrakonazol 7-15gin Cukur  0.5-4 >0.5 0.5-4 1-4 >0.5-1 1-4 <3-4 - <4
dizeyi (HPLC) (HPLC) (HPLC) (HPLC) (HPLC) (HPLC) (HPLC)
(MIK'e 17 (BA) 17 (BA)
bagh)
Vorikonazol 2-5 gin' Cukur 1-6 1-6 1-6 1-6 1-6 1-6 <4-6 <5-6 <5-6
duzeyi
Posakonazol Tablet/  Cukur >0.7 >0.7 >0.7 >1 >1 >1 - - -
IV form: dizeyi
3 gln
sonra
Suspan-
siyon:
5-7 giin
sonra
Flukonazol* - - - - - - - - - - -
Isavukonazol E - - . - - - - - - -
Flusitozin 3-5 gun Oral doz 50-100 <100 -
sonrasi 30-80
2 saat (Kripto-
IV doz kokoz)
sonrasi
30 dakika
Ekinokandinler - - - - - - - - - - -
Poliyenler - - - - - - - - - - -

Memisoglu F. Klimik Dergisi 2019; 32(Suppl. 2): 177-86.



Solid
Organ Candida Pneumocystis, Endemics, Cryptococcus
Transplant
Tracheobronchial Aspergillus* Aspergillus and Other Moulds
f -
Early Onset Late Onset
Day 90
Allogeneic
HSCT Candida
Aspergillus
Scedosproium, Fusarium Zygomycetes
—
Day 40 Day 180
Autologous
HSCT Candide
Aspergillus
| >
4 Early Onset Late Onset ; Very Late Onset
Day 40 Day 180
Transplant Days (Periods) Post Transplant

*Unique to lung transplant

1. Timing of IFls based on transplant type.
Hematol Oncol Clin N Am 25 (2011) 193-213
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o)

HSCT IFl zaman cizelgesi ve risk faktorleri

- Neutropenia
- Mucositis

- Myoablative
conditioning
regimen

- Acute Graft-

- Chronic graft-versus-
host disease requiring
chronic
immunosuppresion

- CMV reactivation

- Severe graft-
versus-host
disease causing
secondary
neutropenia

- Use of TNF alfa

———————
—

e
S —

&>
)

)
Ly

Days since Hematopoetic Stem Cell Transplant (HSCT)

B Candida

B Aspergillus B Other molds Zygomycetes

Mandeep Singh RahiTher Adv Infectious Dis 2021, Vol. 8: 1-26



o)

<500 hiicre/pL ve IFi

icin yuksek riskli hastalarda empirik ve pre-emptive tedavi

FUO

Fever 2 38.5°C

and neutrophils <500

LI/Sinusitis/
Hepatic
lesions

*Galactomannan (GM) ( +/- B-B-Glucan)+/- fungal (Aspergillus) PCRtwice weekly, BAL (If pulmonary Infiltrate), liver biopsy, ENT biopsy/culture

Defervescence

Broad-spectrum antibacterial
therapy

Persistentfever

»96 hrs

Blood cultures
Thoracic CT scan
If positive => BAL

Positive Targeted antimicrobial therapy In
caseof causative pathogen

Diagnostic procedures®

No relevant Pre-emptive mold-active AFT

pathogen/not
done

Discontinue antibacterialtherapy

after 2 days post granulocyte
recovery

or 7 days If granulocytopenia
persists

Empiricalmold-active antifungal

therapy
Daily physical examination

Repeatthoracic CT scan

Dally physical examination

Asperg GM twice weekly

RepeatCT scan after 2 weeks

Ruhnke M. Mycoses. 2020,;63:653—682.



biFi zamanlamasi

Erken

Geg

Risk faktorleri

= Yiksek fungal inokilum

= Onceki kolonizasyon ?

= Konak immunogenetikleri ?
= Suboptimal farmakokinetik

* inatgi sitopeni

= Refrakter malignite

= Uzamis kortikosteroid

= Suboptimal farmakokinetik

En olasi etkenler

= Aspergillus spp

= Aspergillus spp ve/veya
= non-Aspergillus spp

Tani galismaklari

- T

= Akciger +/- sinis + beyin BT

= Erken bronkoskopi (48-72 saat icinde)

= BAL sivist kiilturii, GM, PCR
= Antifungal duyarllik testleri

= Lezyondan biyopsi, histopatoloji, kiltiir

Lipid AMB

=A.terreus,
=A. flavus artigi

=AMB-direngli non-
Aspergillus kiifler
=Cunnighamella
sScedosporium
=Pgecilomyces

Ekinokandin

Tiim Aspergillus
spp ve
non-Aspergillus
kiif ile
breakthrough riski

POS ya da iSA VRC
Antifungalin TlDT TIDT
etkisi llag maruziyetini Beklenmeyen
belgelemek igin farmakokinetik
- = Qzellikle oral nedeniyle
tedavide
= Direngli
Aspergillus spp
= Direngli Aspergillus ve
spp = non-Aspergillus
ve spp ile
= non-Aspergillus kiif breakthrough riski
ile breakthrough = Ozellikle
riski mukormikoz
= Benzer spektrumda =  Genig
farkli triazole gegis spektrumlu kif-
: = POS—ISA aktif triazole
Daha kesin .
taniya kadar . |5/?9—» POS gegid
baj'ar,‘g_'c = LAMP = POS/iSA
Lecavis * (5 mg/kg/giin) ®
= L-AMP
*  (5mg/kg/gun)

= Kuf-aktif triazol
= VRC/iSA

+/-
= Ekinokandin

Kuf-aktif triazol
VRC/iSA
+/-
L-AMP
(5 mg/kg/giin)

Lionakis MS. CID 2018,;67(10):1621-30.




6)\

llac Etkilesimleri

= Bazi antifungal ilac etkilesimleri TIDT ve doz ayarlanmasi ile diizgiin
yonetilmezse

= Toksisite
= Azalmis etkinlik
= Bazi etkilesimler yonetilmeyecek kadar ciddi

= Kacinilmali

Gubbins PO. 2009: Mycoses 53, 95-113
Souza MC. The Journal of Clinical Pharmacology 2016, 0(0) 1-9
Bellmann R. Infection (2017) 45:737-779



Tablo 3. Azol Grubu Antifungallerin Yaygin Gérilen ve Klinik Onemi Olan llag Etkilegimleri (9,13,25-27,29-35)

lag Flukonazol Itrakonazol Vorikonazol Posakonazol Isavukonazol
Siklosporin  Siklosporin ! Siklosporin ! Siklosporin 1 Siklosperin ! Siklosporin 1
Toksisite takibi Siklosporin IDT Biraysel farklilik Siklosperin IDT Siklosperin [DT
Siklosporin IDT Dozun %50 yluksek Toksisite takibi Ampirik doz
Doz azaltiimasi azaltilmast Siklosperin IDT Dozun %75 azaltiimaz, IDT
Itrakonazol Dozun %50 azaltiimasi beklenir
kesildikten sonra da azaltiimasi
etk devam eder
Takrolimus Takrolimus 1 Takrolimus 1 Takrolimus ! Takrolimus ! Takrolimus !
Takrolimus IDT Takrolimus IDT Bireysel farklilik Takrolimus IDT Takrolimus IDT
Dozun %50 Dozun %50-60 ylksek Dozun %75-80 Ampirik doz
azaltilmasi azaltilmasi Takrolimus IDT azaltilmasi azaltiimaz, IDT
Dozun %66 beklenir
azaltilmasi
Sirolimus Sirolimus ! Sirolimus ! Sirolimus 1 Sirolimus 1 Sirolimus 1
Sirolimus DT Dozun %:50-90 Dozun %:75-90 Dozun %:33-50 IDT'ye dayali
Dozun %50-75 azaltilmasi azaltilmasi azaltilmasi dozlama
azaltilmasi Sirolimus DT Sirolimus DT Sirolimus IDT
Birlikte kullanimdan Birlikte kullanimdan
kaginmali kaginmali
Vinka Vinka alkaloidi
alkaloidleri dlzeyi 1
Nérotoksisite riski !
Vinblastin  Tanimlanmamig Norotoksisite Tamimlanmamig Tammlianmamig Tamimlanmamig
Birlikte kullanimdan Doz ayarlamasi Birlikte kullanimdan Birlikte kullanimdan
kaginmali Birlikte kullanimdan kaginmali kaginmal
kaginmali
Vinkristin  Norotoksisite Nérotoksisite Nérotoksisite Nérotoksisite Tanimlanmamig
Doz ayarlanmasi Doz ayarlanmasi Doz ayarlanmasi Doz ayarlanmasi
Azol olmayan Azol olmayan Azol olmayan Azol olmayan
antifungal kullanimi antifungal kullamimi  antifungal kullanimi  antifungal kullanimi
Vinorelbin  Tanimlanmamig Tamimlanmamig Tamimlanmamisg Tammlanmamig Tanimlanmamig
Birlikte kullamimdan Birlikte kullanimdan Birlikte kullamimdan Birlikte kullanimdan
kaginmali kaginmali kaginmal kaginmal:
Statinler
Atorvastatin Atorvastatin | Atorvastatin 1 Tanimlanmanmig Tanimlanmanmig Tanimlanmamig
Rabdomyoliz riski  Rabdomyoliz riski  Birlikte kullanimdan Birlikte kullanimdan
Toksisite takibi Toksisite takibi kaginmal kaginmals
Birlikte kullanimdan Birlikte
kaginmali kullanilmamals
Pravastatine ge¢ls  Pravastatin,
fluvastatin ya da
rosuvastatine gecis
Simvastatin Simvastatin ! Simvastatin ! Simvastatin ! Simvastatin 1 Tanimlanmamig
Rabdomyoliz riski  Birlikte Fatal rabdomyoliz  Birlikte kullanimdan
Birlikte kullanimdan kullamilmamal: Birlikte kaginmali
kaginmali Pravastatin, kullaniimamals
Toksisite takibi fluvastatin ya da Pravastatine geclg
Pravastatine gegig  rosuvastatine
gecilebilir
Lovastatin  Lovastatin ! Lovastatin 1 Lovastatin | Lovastatin | Tanimlanmamig
Rabdomyoliz riski  Birlikte kullanimdan Birlikte kullamimdan Birlikte kullanimdan
Birlikte kullammdan kaginmali kaginmal kaginmal
kaginmali
Fluvastatin  Fluvastatin ! fluvastatin | - Tanimlanmamig

Birlikte kullanimdz

kaginmali
Toksisite takibi

e —

Ekran Resmi

irlikte kullanimdan
kaginmal

Memisoglu F. Klimik Dergisi 2019; 32(Suppl. 2): 177-86.
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Tablo 3. Azol Grubu Antifungallerin Yaygin Gérdlen ve Klinik Onemi Olan llag Etkilegimleri (9,13,25-27,29-35) (devami)
lag Flukonazol Itrakonazol Vorikonazol Posakonazol lsavukonazol
Rifabutin Rifabutin 1 Rifabutin 1 Rifabutin 1 Rifabutin { Tanimlanmamig
Flukonazol | Itrakonazol | | Vorikonazol | Posakonazol |
Rifsbutin toksisite  Birlikte Birlikte Rifabutin toksisite
takibi kullamimamali kullaniimamali takibl
Kombinasyon Posakonazol IDT
onerlimez Kombinasyon
oneriimez
Rifampisin  Flukonazol | Itrakonazol | Vorikonazol |} Posakonazol | Isavukonazol ||
Etkinlik takibi Birlikte Birllkte Birlikte Birlikte
Flukonazol IDT kullaniimamali kullaniimamali kullaniimamali kullaniimamali
HIV proteaz  Her ilag icin bireysel yaklagim gerekli. Proteaz inhibitdrlerinin toksisite takibi. Antifungal tedavi yetersizligi
inhibitérieri !
NRTI Klinik olarak anlamli etkilegim tanimlanmamig
NNRTI Her ilag igin bireysel yaklagim gerekli
Integraz
inhibitérler
Elvitegravie/ - Elvitegravir/ | Elvitegravir/ 1
kobisistat kobisistat kobisistat
Itrakonazol ! Vorikonazol 1
Itrakonazol Kér/zarar orani
dozu200 mg" dugunulerek
gegmemeli kullaniimal
Dolutegravir . p
Raltegravir - - - - -
+ marlamli stbilasim wal [N lan diivsl tabinl 1IN Yintarmatinmasl masmalisad rabin® MM afnd slhnds balan alan AOTL aiiblasvidiniiblastid saars

Memisoglu F. Klimik Dergisi 2019; 32(Suppl. 2): 177-86.



Antifungal tedavi Immin yenilenme SRS Etkenin duyarliliginda Bu olasilikl
Basiatit ot inflamatuar llacin dozu yeterli mi? l dedigikiik oldu e hicbiri yoksa?
tanimlanmali sendromu (IRIS)
olabilir mi? '
- ~ Serum diizeyleri kontrol |—% EVET
Devam eden fungel ] HAART tedavisi alan edildi mi? ' y
infeksiyon bulgulan ﬁgtsmmﬂ:zﬁo" e Gerekli mi? Nadir bir durum 4 By
diger faktorierle mi S e ’ - Aukonazol tedavisi Hastada ciddi
iligkili? | Henliz duzelen notropeni? = E——— sirasinda imminosipresyon
Solid organ transplanti — 2erum liag duzeyieri i var mi?
alicisinda immiinosiipresif Yetersiz ilag Slcimeli i,,?,ﬁ,"@,','f,:f:,’;mn - T hicresi immiin
\rejimin azaltimas? ) duzey |°"_"'“ Doz ayarlanmah yetmezligi
Basgansizlik yargisi igin nedenleri Ciddi
heniiz erken mi? l l _— n éiro;;::iuumle
Antifungal tedaviye -~
yanitigin uygun sire (3 Duyariigy sz arter N mitunga olan yodun bakim
beklenmeli EVET - Antifungal sinifin duyarlilik iinite:?hastasl
dedistirilmesi testi 2
( % ' 2. llag-ilag etkilegimleri - Kontrolsiz altta
e ' ‘ - Dozun artinlmasi l yatan hastalik
Tane gozden gecirilmelidie - iszellfmanlll nlacnfn kesilmesi ¢ 3
- - ™
Baglangig tenisi dogru mu? | e ro10ji | Aspergilius GM — aeg"f inlmesi Direngli
Etkenin cins ve tird nedir? antijeni) gibi yanitin diger otu oral emilim isa ilacin
L J| kanitlan kontrol edilmeli dl;at':ml Tt %e; Iuvgulama yolunun degistiriimesi
. | Kertkosteroid tedavisi i a‘g.n dokya ’ v
Siiperinfeksiyon ya da Usundlmeli pene rasyonunun zayif olmasi
karma infeksiyon var mi? 5 Rg:"f‘snag';'lrgml?ﬁ: Gmifu ngal tedavi \
] Kultiir ve histopatoloji degigtirilmesi b:zangglu@mm en sik
sonuglan kontrol edilmeli - Kombinasyon nedenidir
- Notropenik ise G-CSF
. / ve/veya granilosit
- transflizyonu daginidlmeli
Dofgru antifungal mi? Kanlanmanin Yabanc cisim var mi? Cikariimah - T hiicresi immiin
Etken mantar ilaca —| m:s | Apse? USG, BT, PET; cerrahi drenaj x::;%l.'lll?l varsa IFN-y
dogal direngli mi? Nekrotik doku? Cerrahi debridman \ /

Sekil 1. Primer antifungal tedavi basansizliginin degerlendirilmesi (36).

Memisoglu F. Klimik Dergisi 2019; 32(Suppl. 2): 177-86.
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