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Epidemiyoloji

Akut IFi 1.9 milyon hasta/yil
Kronik ciddi 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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Invasive fungal infections in patients with
hematologic malignancies in a tertiary care cancer
center: an autopsy study over a 15—year period (1989—

2003)

1017 otopsi, 314 IFl

Sadece %25’i olum oncesi
donemde IiFE tanisi almis

IFE insidansi

 A(1989-1993)

™B(1994-1998) ™ (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(283) 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
Chonic ymphooytic ~~ 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
8/147(5) 6/85(7) 5/82(6) 0.6100
Allogeneic HSCT* 43/137 (31) 30/88 (34) 26/102 (25) 0.6300



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 l6semi
Miyelodisplastik sendrom
Non-Hodgkin lenfoma
Kronik lenfositik ldsemi

KOAH

KARACIGER
SiROZU

Multipl myelom

Kandidemi;
* 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 IF 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 -

Comorbidity?

Neutropenia 7-14 days
Allogenic SCT (HLA-matching) Immunossuppresive
treatment?

AL /| MSD consolidation or intensification

Environmental factors?

N=XP>Ppr~~<TOVOXTD

0

Neutropenia < 7 days
Autologous SCT

Figure 1 | Classification of the risk groups for IFl.



Tani

Kan kaltira duyarlilik
* Maya: %50 (5 glin)
« Kuf: %1-5 (4 hafta)

Radyoloji

Seroloji

Molekuler

Biyosensor

Yapay zeka




From: Diagnosis of invasive fungal infections: challenzes and racent developments

.
( DropletPCR ) ep 2 partioningoopie gneion | ' (___T2Candida )
| o[ e || SR
| 1
' ’:}]‘:nm(: into the fully sutomaned
] presance of EDTA T20% ‘nstrament
n - T20x dyses
i Bl Cardida celi by
i Py, o . mechanical
| —— . -
] ':I’
" .
' Target DNA 10 capture PCR iysaje
' x ] £EODes Zauses AggTeganon .
o - T @
shustening causes ; "X/ 3
B | changes o the 72 e ~— Nuropartcies ,,,m.,m
- Step 3: Amplify ' relaxation time. . R = beareg twnes | ofToron
ey Step 4: Dropet with amplfied | targets In droplets thot iz detocted e 84 complementary ONA
P—— - 4 - target DNA now by PCRInthermal | ¥ | by T2 Magoetc . ?cwm; probes
B data analysis fouresocent cycler : Nescorance Vet DMAY
e ———— .
( Multiplex PCR ) i ' ‘ Microfluidic (PCR on Chip) l
targets .
Po aerei e ] ' £
mﬂ S reaction well - 8 g;‘ :«opd'rd o POR drophet
hm B — = Muliplexing ( { & ' -
—a ~~\\:, 7/ Marke : -.Q' - et
o~ ] (o ‘,.9’__.‘ PCHR chip
G — — ' 95‘0\ g e
NDT — s — — /' __.'@ a1
A e Ch— ¥ . Low
Strain 3 —~ | — ' peg 00T ™ Angiitouion —— ,,--’,‘:‘_’;::""
W e c— {‘I ;\l' P : Microchannels Vo — e
Strain 4 - ) § - 4 3
- L 5 R 3
- — primer pairs ina ) g
single tube Interpretation by L} § =3 A DAL
gel slectrophocesis ¥ % 300°C  Tesoetstute sones  60°C
aPlex W s:nlmnn Is pumped through mtm :
s s o o
with the v prabe PLA based PCR
: 8 C D o) —
ug:nmwr uf::;',‘ Patiera/ 1 3 Oligo- Rinder
N ‘ "2_’.; ) Signal P Target DNA s 5 Oigo? . Oige
A\
( I / : A JFS .‘
¢ . eif-aszemnbiec 7\
\J > monglayer : Target s
= Pee ein
E ™\ | E ge
Step 1: Capture Step 2: Torget DNAbs | © / s
Prabie bound on mixed with sgnal probe [ &
surfsce of Gokd solutan. Signa| probe = ' pr—
sloctroce ; mgv':llwoc rr—— ' . —
If taget DNA Is presentt | | O
Kybeidizes 1o signal probe l Step 4; Voltage is swepl : |
across each electrode;
- 3 . -
[ ey e huont : Created in BioRender.com bio

Workfiow of various PCR based advanced tachnologies that are of potential use in the fisld of diagnostics (PLA: Proximity lization assay; VIC: florophore).



Neutropenia

Caillot et al. 2001



KANITLANMIS /YUKSEK OLASILIKLI IFI GM vs

BETAGLUKAN
Pazos C, J Clin Microb 2005
F)
Duyarlilik Ozgiilliik PPV NPV
Beta-Glukan 88 90 70 96
GM 88 90 70 96
R 88 100 100 96




Galaktomannan

Non-invaziv Anjioinvazyon fazla

Fungal yik fazla

Ulasim kolay
e o GM' Prognoz kotu
rken ve dogru tani Mortalite yuksek

Nispeten disik maliyeti Takibi 6nerilmekte

o Antifungal tedavi alan hastalarda yorumlamak gtic
o Yanhs 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 Guideline



Galaktomannan

 Vicut sivilarinda (0zellikle BAL) galaktomannan (GM) IA icin
kltadrden daha duyarli

« Uzamis nétropeni ve AKIT erken engraftman fazinda serum GM
icin seri tarama
* lAicin ylksek duyarlk ve negatif dngori degeri
e Kuf etkin profilaksi alan hastalarda seri tarama onerilmemekte
* SOT = Tani icin serum GM 6nerilmez, BAL GM Onerilmekte
* BALGM + 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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BAL fluid: 21.0
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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 (BIlI)

* Kanda dogrulanmis pozitiflik (0,5 ODl'in tGzerinde > 2) ve BAL'da daha yliksek bir
esigin (= 1,0) kullanilmasi, duyarlilikta kabul edilebilir bir kayip ile 6zguGllGgi artirir

(All)
 Kife karsi aktif profilaksi varliginda serum GM izlemi (DIl)
Pozitif bir 6rnek yine de yeni bir Aspergillus enfeksiyonu icin tanisal olabilir (All)

* Antifungal tedavi sirasinda serum GM indeksinin seyri prognozda énemli (All)
2 haftalik tedaviden sonra baslangica gore yiikselen >2 serum galaktomannan
Olcimu
» 7 giinlik tedaviden sonra GM antijenemisinin artmasi = yeniden
degerlendirmeyi gerektirir
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Aspergillus lateral flow assay
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0,5 ODI kesim noktasinda LFA'nin duyarlihgi ve 6zgulligl %78,6 ve . : | @ ' :

%80,5

Serum LFA ODI ile serum GM ODI arasinda gliclii bir korelasyon (p

0,459, p < 0,0001) A ot et =

512281-020-00409-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

* [PA oldugundan siiphelenilen hastalarda

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

* Kan PZR - 2 ardisik pozitif sonug
* BAL PZR - Tek pozitif sonug
* Biyopsi 6rneginde hif goruldiyse molekuler tani onerilmekte

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(?)

* 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)

* Glcll pozitif = kotl prognoz, antifungal tedaviye ragmen kalici PCR pozitifligi = zayif isaret)

Microbiological Laboratory Testing in the Diagnosis of Fungalinfections 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
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3-B-D-Glukan

Aspergillus
Candida spp.
Pneumocystis jirovecii s

Histoplasma spp.

Fusarium spp.

invaziv aspergillosis teshisinde sinirli rol

GM veya PZR ile kombinasyon > daha
spesifik

Mukormikoz veya kriptokokkoz - Negatif

N

1 ' I cet membrane

30 nm



1,3-B-D-Glukan Yalanci Pozitiflik

* Amoksisilin klavulanik asit (iv)
* Kan transfizyonu

* IVIG

e Albumin

* Pseudomonas aeruginosa, nocardia, mycobacterium gibi bazi
bakterilerle enfeksiyonlar

 Seltloz membranlarla hemodiyaliz
* intravendz uygulama icin seliiloz filtrelerin kullanimi
* Serozal yuzeylerin gazl bez ile temasi

Kritik hasta poplilasyonunda enfeksiyonu kolonizasyondan ayirt etme (?)

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



Table 8
P-p-glucan assays

Fopulation Intcnnen Intervention SoR  QokE Comment
Mixed population: adulc ICU, To diagnose IFD Diagnostc assay  C 1 Five different assays
hacmatological disorders, SOT Overall sensitivity of 77% and specificity of 85%
Specificity limits its value in this setting
Screening assays C 1l Twi or mare consecutive samples: sensitivity: 65%;
specificity: 933
Studies included once to thuice weekly. Vares with
assay and cut-oft: Wako assay sensitivity: 405975,
specificity: 515-99%
Adult haematological malignancy To diagnose IFD Diagnostic assay  C 1 Overall sensitivity: 50%-70%, specificity: 915-99%
and HSCT
1ICU-—mixed adulc To diagnose 1A Diagnostc assay € | Overall sensitivity: 78%-85%, speaificity: 365758,
immunocompromised paticnts NPV: 85% 92%
(haesmatnlngy, SOT, cancer, Sperificty increased at higher cut-off values
immunosuppressive therapy,
liver failure, HIV)
1ICU- - mixed adulr population: SOT, Screening assays  C e Sensitivity: 91, specificity: 58%, PPV 25%, NPV
liver filure, immunasuppressed 8%,
Positive mean ol 5.6 days before pasitive mould
culture
High false-pasitive rate in early [T admission
Adull hasmatological malignancy To diagnose 1A Diagnnstic assay C 1l Overall sensitivity: S7E-76%, spedilicity: 953-97%
and HSCT Screening assays  C 1l Ouverall sensitivity: 46%, spealicity: 97%

Confirmatien with GM increases specificity
Dara suggest BDG is upsuitable for ruling out
diagnosis of I\

ECIL — 9 = PcP haricinde iFE tespiti icin BDG testi, sinirli duyarhhgi ve 6zgilligii ve

diger tani testlerine (GM, gPCR) kiyasla sinirli katma degeri nedeniyle 6n planda olarak 6nerilmemekte (Cll)
Kronik dissemine kandidiyazis veya Aspergillus ve Mucorales disi kuf enfeksiyonlarinin tanisina
yardimci olmak igin yararli olabilir (Blll)

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

* Pozitif GM definitive proof by

. histopathology or culture
PZR veya BDG ' of pathogen and

* BT’de infiltrasyon invasiveness of disease

Prophylactic: Empirical:
no attributable signs and

Yiiksek riskli notropenik hastalar
symptoms

Genis spektrumlu antibiyotik tedavisine
ragmen ates yaniti alinamayan hastalar



Primer profilaksi

* AML/MDS indiksiyon tedavisi, uzamis ve derin nétropenide

Posakonazol 200mg susp glinde 3 kez
300mg tb giinde 1 kez (A-1)

L-AmB 12.5 mg, inhaler, haftada 2 kere + flukonazol (dozu net degil) (B-I)

ABLC 3mg/kg, haftada 3 kere =
Mikafungin 50mg 1x1
L-AmB 10mg/kg q7d
L-AmB 5mg/kg g2d —
L-AmB 15mg/kg ql4d
Vorikonazol

C-ll

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



Primer profilaksi

* Allojenik kok hicre nakilli hastalar notropeniden cikana kadar
Posakonazol 200mg sisp gunde 3 kez

300mg tb glinde 1 kez (B-)
L-AmB 12.5 mg, inhaler, haftada 2 kere + flukonazol (B-11)
Vorikonazol 200mg 2x1 ve mikafungin 50mg/giin (C-1)

» Orta/agir GVHD, yogunlastirilmis immunsupresyon durumunda;
Posakonazol 200mg stisp guinde 3 kez
300mg tb giinde 1 kez (A-1)
Vorikonazol 200mg 2x1 (C-1)

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



Ampirik ya da Pre-empitif Antifungal Tedavi

Ampirik antifungal tedavi

Dort-yedi gun antibiyotik uygulanmasina ragmen atesi devam eden
yuksek riskli hastalarda invazif mantar infeksiyonlarinin arastiriimasi
ve ampirik antifungal tedavi dusunulmelidir (Al)

Liposomal Amphoterisin B, Ekinokandin secilebilir

Oncesinde kiiflere karsi etkili bir profilaksi alanlar icin intravendz yolla

verilen farkli bir antifungal sinifina gecis degerlendiriimelidir (BIII)
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Ampirik tedavi mortalite ve morbiditeyi azaltiyor
« Akut losemi induksiyon, remisyon KT

« MDS

. KIT

Ates yok
Aktif enfeksiyon yok AF tedaviyi

Infiltrasyon yok sonlandir
Notropeni duzelmis




Vorikonazol

L-AMB

ABLC

Kaspofungin
Mikafungin
Posokonazol

itrakonazol

ECIL

B1
A1

B1 (Allo. KiT icin degil)

B1
(Nefrotoksisitede
kullaniimaz)

A1

B1
C1 (intolerans)




Annals of Hematology
... November 2017, Volume 96, Issue 11 pp 1775-1792 | Cite as

Diagnosis and empirical treatment of fever of unknown
origin (FUO) in adult neutropenic patients: guidelines of

the Infectious Diseases Working Party (AGIHO) of the
German Society of Hematology and Medical Oncology

TR Ve 2 2V an SN

Recommendations for empirical antifungal therapy in high-risk neutropenic patients
without prior Aspergillus-active antifungal prophyvlaxis and fever persisting for = g6 h

Level Evidence
cAmB D I
ABLC D I
ABCD D I
L-AmB A I
Caspofungin A I
Itraconazole IV C I
Micafungin C I

Voriconazole B I



Preemtif tedavi

1 Ampirik tedavi endikasyonu %40-50
1 Gercek IFI %10-15

1 Gereksiz tedavi

1 JloKksisite
AViallyet




Mikoloji- Radyoloji

100 ftreatment

solution
(4% EDTA)

ELISA

Boiling 3’

300 g

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,® Jorg-W. Oestmann,® 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 Robert H. Rubin?

1 235 |PA sistematik degerlendirme
1 Tedavi yanitlari

2. hafta sag kalim oranlari
43 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

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

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



Kanitlanmis IF| tedavisi
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Pulmoner aspergilloz’da hedefe yonelik

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

1. gin--6mg/kg 2x1 iv (oral 400mg 2x1),
idame--2x4 mg/kg iv (oral 200-300mg 2x1)

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

e Kaspofungin 70mg yikleme, 50mg idame (C-11)

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

oudsn A R e ins T b | 2l 2 Kinewn A b Z Tornss T 25y ©

Dmires F Eenboglerrls Y. Db A Cernzy ©, Eric J 2ew *, Gala Rahae ¥, Zienysios Nealtos =,
Mokesl fpun 0 ke W Dadulee W Kl Sladi 7, Wernee J ke ) Bsoa Herresin ™,
Villam Fope 77, Malwit Ka<haas ¥, Davy Qun Lee 77, Dlvier oetwary ¥,

vizad mberison ', lery Uren ™, Domrik Seleslagy ¥ Shmas Shobam #F

Saage FTwvascr Sed 4 Mienler A Roctale M kane &<,

Srre-kecterss Soamtd-Hefmann '“', Bernhavt Leber ", sndrese J Ulrann ™

Clnical Ira ? Lancet. 2027 kob G;35/10273) 454509,
dai TSI G260 00214 1.

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

Jonan & Maerteas T, Galia Rabae 7, Beng Gan lan V), adrada 'nncn de Ledr 9,

lsubel Cristine Ramires Sanches =, Rikoley Klimo ¥, Anne Sone, 7, Sharig leider ¥,

Juar Degovéez 2, 1ssam Raas %, Liana-Plu Keh 1. Mahalr Karthaus 12, Jlsrwng Zhou 2,
Heoan Zan omi ' Mary R waty "% SeargabHan %, anjara Grandh 1T, Hatty Wasen
slady Fivestigytlars

isavukonazol n=263

Vorikonazol n= 264

Sonlanim noktasi 42. gline kadar tim nedenlere
bagh mortalite

isavukonazol = %19 ve vorikonazol = %20

Posakonazol n=288

Vorikonazol n=287

Kanitlanmis veya muhtemel iA 42. giin mortalite
Posakonazol %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 cptamal duration of therapy Tor 1A depencts upon the response
to therapy, and the patient's underlying diseasa|s) or immune status.
Treatment is usually continued for 12 weeks; however, the precise
duration of therapy should be guiced by clinical response rather than
an arbltrary 1oty dose or duration, A reasonable course would be
to continue therapy untd all clinical and radiographic abnormaities
hiree resolved, and until fungal biomarkers and cultures {If they can
be readily cbtained) 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 i highly tndividezlized [ 1], Cur consensus rec-
vimendation is t cantines terapy untl radiograghic res-
olution or at Jeast 12 weeks, whichever s Jater (A-IU)
|27.54).

« [n continued high-risk scenarios Jike ongoing systemic
CVID therapy, coatinue the antilungal agent until resalu-
tion of the severe immune deficit with ine decsion mak-
ing between e HCT and D poviders (A-0T) B0

reliable patients. Teeatunent duration degends on clinical resganse
and on immune reconsttation or recovery from GuHIL Goad
partial or complete remission requice: o persietent clinical,
including imaging (scaving alluwed), o imiciobivlagical evidence
of discase. The range of the duracon of treatment £ 3 to =50 weeks)
4 huge and the evidence base o supporl any  particuler

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

30, We recomuend that treatmenrs of IPA be contiaaed for a
mionimwn of 6-12 weeks, Largely depeadent on the degree
and duraton of immunosuppression, site of dissase, and ov-
Idence of discase Loprovewment (straug recommiendation; low-
guality 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.

Klinik yanit

Altta yatan hastalik
immiinsupresyon derecesi - siiresi
immiin yeniden yapilanmaya

GVHD

Klinik — radyolojik ve mikrobiyolojik yanit

acisindan degerlendirilmeli



Sekonder profilaksi

* Gecirilmis invaziv aspergilloz 6ykusu olup;
— Allojenik kék hticre nakili yapilacak

— 7 glinden uzun < 500/uL olacak sekilde n6tropeniye girmesi
beklenen hastalar

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

» Daha Once etkin oldugu kanitlanmis, aspergillus aktif bir
ajan secilmeli (A-Il)

» Vorikonazol (A-ll)

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

> L_AmB Sonras|’ Vonkonazol (C_") Diagnosis and management of Aspergillus

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



Azol profilaksisi ile degisen
epidemiyoloji

Breakthrough IMI {29 fungal pathogens)

Aspergiifus spp.

Micorales

Fusariom spp.

Scedosporivm
apiospermum comple

Qther melds

Lamoth F. CID 2017



Breakthrough enfeksiyonda
Aspergillus disi mantarlar daha fazla
(%76 vs %44: P=.003)

e Seyrek kufler
— Mucorales,
— Fusarium spp.,

— Scedosporium apiospermum complex

Lamoth F. CID 2017



Diger kufler

e Mukormikoz bazi merkezlerde 2. sirada etken
— Sinuzit, DM, kortikosteroid kullanimi

 Aspergilloz disi kif enfeksiyonlari KIT sonrasi
gec donemde ve uzun sureli antifungal
kullanimi sonrasinda gorultr

— Mortalite %70-80

Colombo AL. Lancet Infect Dis 2017



CORRECTED PROOF
Voriconazole Resistance and Mortality in Invasive

Aspergillosis: A Multicenter Retrospective Cohort
Study

Pieter P Lestrade ==, Robbert G Bentvelsen, Alexander F A D Schauwvlieghe,
Steven Schalekamp, Walter J F M van der Velden, Ed J Kuiper, Judith van Paassen,

Ben van der Hoven, Henrich A van der Lee, Willem J G Melchers, ... Show more
> >

Clinical infectious Diseases, ciy859, https://doi.org/10.1093 /cid/ciy859
Published: 11 October 2018 Article history «

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



Refrakter hastalikta tedavi

* Baska gruptan bir ilaca gecmek (A-lll)

 Kombinasyon tedavisi (C-111)
* Vorikonazol (A-11)
* Ll-AmB 3 -5 mg/kg (B-11)
 ABLC 5 mg/kg (C-ll)

» Kaspofungin 70/50 mg 1x1 (B-11)
* Mikafungin 75 — 200 mg 1x1 (C-)

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

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



Kandida Enfeksi

Time to Initation of Fluconazole Therapy Impacts
Mortality in Patients with Candidemia:
A Multi-Instaitutional Study

Kewvin VW. Garey,” Milind Rege.,” Manjunath P. Pai,* Dana E. Mingo.,” Katie J. Suda.®* Rohin S. Turpin,®

and David T. Bearden®

45 -
40-
351
30-
25-
20-
151
10+

5_

0_

0.gun 1.glin 2. gun > 3gin

CID 2006:43 (1 July) * Garey et al.



Kandidemili hastalarda tedavi

Kandidemi’de ilk secenek tedavi dnerilerit

Genel popiilasyon

ECIL-6!

Hematolojik hastalar

Liposomal amfo B

Al

All

Kaspofungin Al All
Vorikonazol* Al Bl
Flukonazol*, Al CHi
Anidulafungin Al All

1 Mikafungin

Al

All

Tablo, 1 numarali referanstan uyarlanmistir.

* Cok siddetli stabil olmayan hastalarda
onerilmemektedir.

*Daha 6nceden azol kullanmis olanlarda
onerilmemektedir.

A: lyi kanit, B: Orta kanit, C: Zayif Kanit,

I: Birden fazla diizgiin randomize kontrolli
¢alisma,

11: Randomizasyon olmadan kohort ya da olgu-
kontrol analitik galismalarindan iyi tasarlanmig
birden fazla klinik ¢alisma,

1I: Klinik deneyim, tanimlayici galismalar ya da
uzman komite raporlarina dayali saygideger
otoritelerin gérugslerinden kanitlar.

iFi: invazif Fungal infeksiyon

Referans:1. Tissot F et al. Haematologica 2017; 102(3):433-444.




Ture Gore Kandidemi Tedavi

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

Overall population
w Belinocandins Al Belinocandins Al
Fluconazole® Al Fluconazole CII
Liposomal amphotericin B Al Liposomal amphotericin B BII
Amphotericin B lipid complex All Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion All Amphotericin B colloidal dispersion BII
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate CII
C. glabrata Echinocandins® Al Echinocandins All
Liposomal amphotericin B BI Liposomal amphotericin B BII
Amphotericin B lipid complex BII Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion Bl Amphotericin B colloidal dispersion BII
Amphotericin B deoxycholate CI Amphotericin B deoxycholate CII
@ Echinocandins® All Echinocandins® Alll
Liposomal amphotericin B BI Liposomal amphotericin B BII
Amphotericin B lipid complex BII Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion BII Amphotericin B colloidal dispersion BII
Amphotericin B deoxycholate Cl Amphotericin B deoxycholate CII
Oral stepdown Voriconazole BI Voriconazole CHI
@ Fluconazole All Fluconazole Alll
Echinocandins® BII Echinocandins BIII

*Same grading for anidulafungin, caspofungin, micafungin; *not in severely ill patients; if echinocandin-based regimen introduced before species identification and patient

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



Tedavi / Mortalite

7 randomize kontrollt ¢calismanin degerlendirmesi, 1915 hasta

APACHE Il

lleri yas KOTU PROGNOZ
C. tropicalis

Andes DR et al. Clin Infect Dis 2012;54:1110-22.




Notropenik olmayan kandidemili hastalarda

tedavi (IDSA 2016)

Baslangic tedavisi
* Flukonazol (12 mg/kg; 6 mg/kg glin)
400-800 mg/gln

Kritik olmayan hasta, hemodinamik olarak stabil

Oncesinde azol kullanimi olmayan

Azol direncli kadida beklenmeyen hasta grubunda alternatif tedavi

C. glabrata: ileri yas, maignite, diyabet




De-eskalasyon

Ekinokandin Flukonazol

* Notropenik olmayan hastalarda (5-7 gunlik tedavi)
e Klinik durum stabil
* C. albicans veya flukonazole duyarl Candida tiri

* Tekrarlanan kan kultirlerinde Ureme olmamasi

(Gugll 6neri, orta diizey kanit)

Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases Society of America



Kontrol kan kulturleri ne zaman alinmali?

* ESCMID; Gunde en az bir tane

* IDSA; Her giin veya gun asiri

(Guglu o6neri, dusuk duzey kanit)



Tedavi suresi

Semptomlarin dizelmesi ve metastatik enfeksiyon olmamasi
durumunda

[Tedavi suresi = Son negatif kan kalturiinden sonra 2 hafta }

(Guglu oneri, orta diizey kanit)



Solunum ornekleri: Kandida

* Solunum sekresyonlarinda kandida Gremesi genellikle kolonizasyonu

gosterir nadiren tedavi gerektirir.

(Glgll 6neri, orta diizey kanit)

 Ciddi immunsupresif hastada invazif kandida enfeksiyonunu arastir.



Yuksek risk grubu

* Tekrarlayan gastrointestinal perforasyon
* Anastomoz kacagi

e Akut nekrotizan pankreatit



Santral kateter cikariimali mi?

e Santral venoz kateter mimkiin olan en erken siirede
citkariimali

» Kateter ) kaynak, persistans nedeni
» Kateter kan kualtard

 C. parapsilosis

(Glgll 6neri, orta dlizey kanit)



Kateter / Mortalite

Andes DR et al. Clin Infect Dis 2012;54:1110-22.
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J Antimicrob Chemother 2015; 70: 1908-1911
doi:10.1093/jac/dkv040 Advance Access publication 25 February 2015 ChemOtheraF

Introduction of an antifungal stewardship programme targeting
high-cost antifungals at a tertiary hospital in Cambridge, England

C. Micallef?, S. H. Aliyu?, R. Santos!, N. M. Brown?, D. Rosembert! and D. A. Enoch?*

Background: Antifungal stewardship aims to promote the optimal use of antifungals through the careful selec-
tion of agents based on patient profile, target organism, toxicity, costs and the likelihood of emergence and

spread of resistance.

Methods: We report on an observational prospective 12 month study conducted by an antifungal stewardship
team targeting the use of echinocandins (caspofungin and micafungin), voriconazole and liposomal amphoter-
icin B in a tertiary referral hospital in the UK.

Results: One-hundred-and-seventy-three patients were reviewed on 294 occasions. Clinical advice was given
and implemented during review of 45 (88.2%) of micafungin prescriptions, 70 (78.7%) of those receiving voricon-
azole, 78 (62.4%) of those receiving liposomal amphotericin B and 3 (27.3%) of those receiving caspofungin.,
Except for voriconazole, nearly half of all treatments reviewed were stopped or changed. This study found
that a crude cost saving of ~£180000 in antifungal drugs was generated compared with the previous year.

Conclusions: Using a multidisciplinary team, antifungal stewardship can achieve significant improvements in
patient management and it may reduce costs.




J Antimicrob Chemother 2015; 70: 587 -593 F AN 1LY LT OLIGR
doi:10.1093/jac/dku414 Advance Access publication 17 October 2014 Chemotherap_y

Management bundles for candidaemia: the impact of compliance
on clinical outcomes

Yoshio Takesuel:2*, Takashi Ueda?, Hiroshige Mikamol, Shigeto Odal, Shunji Takakural,
Yuko Kitagawa! and Shigeru Kohno! on behalf of the ACTIONSs Projectt

Table 2. Bundle elements in patients with candidemia.

Bundles to be Removal of existing CVCs within 24 h of diagnosis 2.97 (1.51-5.85) 0.41 (0.23-0.74)
accomplished at the T T Wk TP = B
ctart of Hharaey Appropriate initial selection of antifungals

Appropriate dosing of antifungals - ~

Tedavi ( N

e SVK tanidan sonra ilk 24
baslangicinda

. saatte cikar
gerceklestirilecek +  Uygun antifungal

paket * Uygun dozda antifungal




AAILITTIIICTI VDU

Chemotherapy

J Antimicrob Chemother 2015; 70: 587 -593
doi:10.1093/jac/dku414 Advance Access publication 17 October 2014

Management bundles for candidaemia: the impact of compliance
on clinical outcomes

Yoshio Takesuel:2*, Takashi Ueda?, Hiroshige Mikamo?l, Shigeto Oda?l, Shunji Takakural,

Yuko Kitagawa?! and Shigeru Kohno! on behalf of the ACTIONs Projectt

Table 4. Impact of compliance with the bundies on clinicol outcomes in patients with candidoemic

-

Clinical success \ Mortality

patents with  patients without potients with  patients without
Definition of complionce complicnce odiusted OR | compliance  compliance crude OR adjusted OR
complionice no. of patients (%) crude OR(95%CH) (5% (1) no. of patients (%) (95% CI} (95% Cl}
Achieernent of ol 10042 (925)  429/566(75.8) 415(1.26-137) 393(080-17.47) | 224(83)  125455(275) C.24(006-1.04 0.15(0.07-1.50)
evaluahie bundle
elements
Achievementofoll | 1201130 (83.1) 347478 (726) S08(250-10.29) 442{208-852) | 1047(103} 117383(305) 0.26(013-052) 027 (0.13-0.57)
evoluabie bundle
elements excent
orel switch \ /




J Antimicrob Chemother 2015; 70: 587 -593
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AAILITTIIICTI VDU

Chemotherapy

Management bundles for candidaemia: the impact of compliance
on clinical outcomes

Yoshio Takesuel:2*, Takashi Ueda?, Hiroshige Mikamo?l, Shigeto Oda?l, Shunji Takakural,
Yuko Kitagawa?! and Shigeru Kohno! on behalf of the ACTIONs Projectt

Table 4. Impact of compliance with the bundies on clinicol outcomes in patients with candidoemic

Clinical success / Mortality \

patientswith  patients without potients with  patients without
Definition of complionce tomplicnce odjustedOR | complionce  compliance crude OR adjusted OR
complicnce no. of patients (%) crude OR (5% CI) (95% (1) no. of patients (%) (95% CI} (95% (1}
Achievement of ol 3942929  429/566(75.8) A15{126-137) 393(090-17.17) | 224(83)  12555(275) 024 (0.06-104) 0.15(0.07-1.50)
evoluoble bundle
elements
Achieverment of oll 120130 (93.1) 347478 (726) S.08{250-1029) 442 (2.08-652) | 1007103  117/383(305) 026(0.13-052) 0.27(0.13-0.57)
evoluable bundle
elerments except
orol switch \

/




Mukormikoz

Ne zaman dusunulmeli

e Paranazal sinus tutulumu
* Yumusak damakta nekroz

* Vorikonazol profilaksisi altinda gelisen fungal
enfeksiyon

e Histopatolojik incelemelerde septasiz hif
 Akciger BT 10’ dan fazla nodiil, plevral effiizyon
* Diyabet

» Radyolojik ve klinik bulgular (+), galaktomannan ve 1,3
beta D glukan(-)



Radyoloji




The Reversed Halo Sign: Pathognomonic Pattern
of Pulmonary Mucormycosis in Leukemic
Patients With Neutropenia?

C. Legouge,”” D. Caillot.™™* M.-L. Chrétien,.”® L. Lafon,” E. Ferrant,” S. Audia.” P.-B. Pageées.” M. Roques,"” L. Estivalet.”
L Martin® T. Maitre.®* J.-N. Bastie."” and F. Dalle’

CID 2014:58
752 hasta
16Mukor

>3 cm nodul %88

En blyilk lezyonun capi 4,55 (1,7-9,9) cm

Solit lezyon %94

Ters halo %94 (erken bulgu)

Hava hilal %0

Plevral efflizyon %12

BT esliginde biyopsi %50

Cerrahi akciger rezeksiyon %31



Tedavi yaklasimi
Erken cerrahi + Antiungal

Amfoterisn B Deoksikolat C2
Liposomal Amfo B 5-10 mg/kg B2
Amfoterisin B lipit 5-7,5 mg/kg B2
kompleks

Amfoterisin B kolloidal C2
dispersiyon

Posaconazol 2x400mg C3

Kombinasyon C3



Oliver A Cornely. Lancet Infect Dis. 2019 Dec;19(12):e405-
e421.

Suspected and confemed muccrmyycoss are emergenaes and require rapid acbon

{ I I I I }
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ECIL-9

PCR serum/plazma, sivilar ve dokuda test edilmesi onerilmekte (All)
PCR pozitifligi seri tarama onerilmekte

Antifungal tedavi sonrasinda yaniti izlemek icin gPCR takibi

onerilmekte (Alll)
Negatif olmasi taniyi dislatmaz
Stphe devam ediyorsa serum/plazmada seri tarama Onerilmekte

(Alll)

I $ 1
v i b 4 ‘
Direct imecroscopry using ‘ Caltume
flourescent hrightener Routine mediaat 30°C

Maleculr identibcation
#referably semi-nested




Mukormikoz tedavi

e Antifungal tedavi
* Risk faktoriiniin/faktorlerinin duzeltilmesi
e Cerrahi

* Antifungal tedavide gecikme = mortalite artisi
* Amfoterisin B tedauvisi
* ilk 3 glinde baslandiginda mortalite %33
e Sonrasinda mortalite %72 Kontoyiannis D.P. Mycoses, 2014;57:240

246.

* Gecikmis tedavi (=2 6 gun) 12 haftada mortalitede 2
kat artis (%82,9 - %48,6)

Chamilos G. Clin. Infect. Dis. 2008;47:503-509.



Pulmoner mukormikoz cerrahi

> Mycoses. 2018 Oct62(10}:893-907. doi: 10.1111myc.12954. J Tharae Dis. 2019 Mar; 11(3): 892-900.  dai: 10.21007:d.2015.01.758

Epub 2012 Aug 6. PMCID: PMCEA6Z6EG | PMID: 31218773
i ! i ! . ; p
Cut it out’ Thoracic surgeon's approach to pulmonary Faclors affecting surgical reseetion and trealmenl oulcomes
MUCOrmycosis and the role of surgical resection in in patients with pulmonary mucormycosis
survival
Hayoung Clei, ® Hyun Les 2 Kysangenan Jeen,® Gee Young Sun,®
ashrit Multanl 1 2| Rosyll Reveron-Tharnton 3, Dann W Garvert !, Sunin Saln.* Feng Kaan Kin,* Kuwnas €Im,* ¢ Deacheon Jeong.” ane
Carlos A Gomez “, Jose G Montoya ' 2, Natalie S Lui ® Helogag Kir™®
s A NN ) :
Antifungal tedavi + Ortalama hayatta kalma Antifungal tedavi Mortalite %18
Cerrahi siiresi 406 giin + Cerrahi Takip suresi
n=12 (22-2510) g n=11 y 354 (108-1492)
Ortal hayatta kal b lite %
. . rtalama hayatta kalma . . Mortalite %88
Antifungal tedavi I el Antifungal tedavi e
° suresi 28 gun Takip suresi
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Tobe 2: Recommendations on first-Ane antfungal monotherapy for mucormyoosis by population type

Kombinasyon tedavisi icin
yeterli kanit yok

Posakonazol icin ilag dlizeyi
takibi

Tedavi sliresine hasta
oOzelinde karar verilmeli

Primer & Sekonder Profilaksi

Posakonazol tb
isavukonazol tb

Oncesinde azol tedavisi alan
hastalarda daha kot

prognoz
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* |Fi mortalitede dnemini koruyor

* Hizli tanisal testlere ihtiyacimiz var

e Girisimsel taniyi artirmaliyiz

* Hasta risk siniflandirmasi ve erken ampirik tedavi
* Tedavi sonlandirma

* |lac monitorizasyonu

* Cevresel risk faktorlerinin kontrolu!

* Direnc takibi
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