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Aspergillus turleri

Aspergillus fumigatus Aspergillus flavus Aspergillus terreus Aspergillus niger






En Sik Gorulen Etkenler

Aspergillus fumigatus (en sik)

A. flavus

A. niger

A. terreus (Klinik olarak AmB direncli)



Invaziv Aspergilloz

* Lokalize
— Pulmoner
— Ekstrapulmoner

* Dissemine Aspergilloz

e Akciger alicilarinda
— Trakeobronsit
— Bronsiyal anastomotik infeksiyonlar

Singh NM et al. American Journal of Transplantation 2013;13:228-241.



Maruziyet Riski

* Inhalasyon ile sporlarin

Mevsimsel |

alinmasi
Cografik

e Sinopulmoner hastalik

Nem

en sik
5'.‘.33k|'k * Ayrica sporla kontamine
Ruzgar gidalarin tiketimi veya

inhalasyonu
e Deri kaynakl
* Su kaynakl



Invaziv Aspergilloz

 SON alicilarinda %19
* Yillik ortalama %0,65
* Mortalite yaklasik %22

Pappas et al. Clin Infect Dis 2010; 50:1101-11.

Singh et al. Am J Transplant 2013; 13(suppl 4):228-41.
Steinbach et al. J Infect 2012; 65:453-64.

Paterson et al. Medicine 1999; 78:123—-38.554.
Gavalda et al. Clin Infect Dis 2005; 41:52-9.



SON Hastalarinda Hassas Denge

?

* Immunsupresif ilaclar &

. S

e Enfeksiyonlar ' ;
* Maligniteler




Immunsupresif llaclar

Antikorlar

Antimetabolitler

Kalsindrin inhibitorleri
Kortikosteroidler
Ko-stimulasyon engelleyiciler
Proliferasyon inhibitorleri

Diger

Alemtuzumab, Atgam, Basiliksimab,
Daklizumab, OKT3, Timoglobiilin

Azatiyoprin, Mikofenolat mofetil,
Mikofenolat sodyum

Siklosporin, Takrolimus, Voklosporin
Metilprednizolon, Prednizon
Belatasept

Everolimus, Sirolimus

Bortezomib, infliksimab, Rituksimab



Klinik Manifestasyonlar

 11.014 SON hastasi (RESITRA)
* |A olgularinin %59’unda akciger enfeksiyonu

— %20,5 noduler lezyon
— %38,4 pnomoni

* |A olgularinin %41’inde dissemine aspergilloz
— %15,4’unda SSS tutulumu

Gavalda et al. Clin Infect Dis. 2005:41:52-9.



Klinik Bulgular

Baslangic bulgulari sinsi
Ates

Kronik 6kstruk

Gogus agrisi

Solunum sikintisi
Hemoptizi

Tutuluma goére degisen
bulgular



Pulmoner Aspergilloz

* Pulmoner aspergilloz (en sik)
— Tek veya multiple noddiller ve/veya
— Kavitasyon (anjiyoinvaziv aspergilloz)
* Yeni radyolojik bulgu seklinde

— Peribronsiyal konsolidasyon veya
— Tomurcuk agac paterni



Kalp Alicisinda Pulmoner Aspergilloz

Munoz et al. In: Transplant Infections, 2016.



Tikayici Bronsiyal Aspergilloz

Ince mukoz plaklar

Minimal inflamasyon veya yok
Oksuirtik

Dispne

Gogus agrisi

Hemoptizi

Krenke et al. ScientificWorldJournal 2011; 11:2310-29.
Soubani et al. Chest 2002; 121:1988-99.



Endobronsiyal Aspergilloz

* Bronsiyolitli hastalar

* Kanserli hastalar  Endobronsiyal lezyon
* Akciger rezeksiyonu * Bronsiyal glidik veya
sonrasi anastomoz sutlrlerde mukoz plak

bolgesinde granilasyon
dokusu ya da sutir
materyali bulunan
hastalar



Mukoid Impaksiyon

* Klinik-radyolojik
sendrom

* Bronsu dolduran yogun
mukus

* Asemptomatik veya
Oksuruk, mukoz
plaklarin
ekspektorasyonu

Krenke et al. Scientific World Journal 2011; 11:2310-29.
Soubani et al. Chest 2002; 121:1988-99.
Martinez et al. Radiographics. 2008;28(5):1369-82.



Invaziv Trakeobronsiyal Aspergilloz

* Nadir  Ulseratif

e Ozellikle — Akciger nakli
— Hematolojik kanser — AIDS
— Akciger nakli e Psddomembranoz
— HKHN alicillar — Hematolojik kanser
— Yuksek doz steroid — HKHN alicillari

Boots et al. Thorax 1999: 54:1047-9.
Krenke et al. Scientific World Journal 2011; 11:2310-29.



Ekstrapulmoner Aspergilloz

Santral sinir sistemi
aspergillozu

Endoftalmit

Paranazal sinus
aspergillozu

Endokardit, perikardit
ve miyokardit

Osteomiyelit ve septik
artrit

Kitanoz aspergilloz
Aispergillus peritonit

Ozofajiyal,
gastrointestinal ve
hepatik aspergilloz

Renal aspergilloz
Kulak enfeksiyonlari



SSS Tutulumu

e SSS tutulumu IA
olgularinin %17’sinde

e Apse nadir (%0,6)

e Klinik Bulgular
— Mental durum degisikligi
— Yaygin SSS depresyonu
— Nobet

— Serebrovaskuler olay
— Bas agrisi




Tanida Zorluk

e Baslangicta hastalarin %25-33’G asemptomatik veya
spesifik olmayan semptomlar

* Progresyon hizh®

e Farkh tani yontemlerinin kombinasyonu
— Klinik bulgular
— Aspergillus izolasyonu
— Radyoloji
— Seroloji
— Invazyonun histopatolojik bulgulari
— Molekuler yontemler



Radyoloji

Noduler opasiteler
Interstisyel infiltrasyon
Kaviter lezyonlar
Pulmoner emboli paterni

Simon et al. Infect Dis Clin North Am. 2001;15:521-49.



Tani: Radyolojik Tetkikler

* |nvaziv pulmoner aspergilloz stiphesinde diiz grafiden
bagimsiz olarak BT onerilmekte
(Gliclii oneri, yuksek kaliteli kanit)

* SUphe durumunda kontrast dnerilmemekte
(Glicglii oneri, orta kaliteli kanit)

* BlUyuk damara yakin nodul veya kitle varliginda
kontrast dnerilmekte
(Gugli oneri, orta kaliteli kanit)

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



SON Hastalari: Radyoloji Farki

Noddul
Konsolidasyon
Kama seklinde infarkt

Ozellikle ndtropenik
hastalarda
— Halo belirtisi

— Hava-hilal belirtisi
(genellikle gec bulgu)

B

A. Halo isareti. Erken pulmoner aspergilloz
B. Hava-hilal bulgusu: Ge¢ donem



Olgu

60 yasinda erkek
Primer biliyer siroz

nedeniyle canlidan .
karaciger nakli .
Postop 45. gun .
Ates, 6ksuruk, balgam, .
dispne .

Bilateral bazallerde solunum
sesleri azalmis

BK: 9900/mm3

C-reaktif protein: 17 mg/dL
Kreatinin: 2.07mg/dL

PCT: 3.6ng/mL

KCFT: Normal

Everolimus: 4ng/mL

CMV PCR: Negatif

BK Virus: Negatif






Ne Yapalim?




Olgu 1: Toraks BT

BAL Galaktomannan antijen: 2.9
Serum GM: negatif



Histopatolojik Tani

Aspergillus hifalari 2-4 mm genisliginde
Sikhkla septali, 45° aciile dallanma
GUmus boyalarla iyi boyanma

Rutin hematoksilen-eozin ile kacirilabilir

Ayirici tanida zorluk
— Scedosporium

— Fusarium

— Scopulariopsis

— Diger



Bronkoskopi?

* Guclu 6neri, orta kaliteli kanit

* Ancak,
— Hipoksemi
— Kanama
— Transflizyona direncli trombositopeni

Komplikasyon korkuldugu kadar degil!

Komplikasyon orani: %0,08-0,5
Mortalite: %0-0,04

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63
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IDSA Kilavuzu

Infectious Diseases Society of America  hiv medicine association

Clinical Infectious Diseases o
}_S’M :
IDSA GUIDELINE uol1DeTANE hivma

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

Thomas F. Patterson,"® George R. Thompson 1112 David W. Denning,’ Jay A. Fishman,' Susan Hadley, Raoul Herbrecht,® Dimitrios P. Kontoyiannis,’
Kieren A. Marr,? Vicki A. Morrison,” M. Hong Nguyen,”® Brahm H. Segal," William J. Steinbach,'? David A. Stevens,” Thomas J. Walsh,'"* John R. Wingard,'"
Jo-Anne H. Young,” and John E. Bennett™?

"University of Texas Health Science Center at San Antonio and South Texas Veterans Health Care System; “University of California, Davis; *National Aspergillosis Centre, University Hospital of South
Manchester, University of Manchester, United Kingdom; “Massachusetts General Hospital and Harvard Medical School, and *Tufts Medical Center, Boston, Massachusetts; “University of Strashourg,
France; ’University of Texas MD Anderson Cancer Center, Houston; ®Johns Hopkins University School of Medicine and the Sidney Kimmel Comprehensive Cancer Center, Baltimore, Maryland;
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Cornell Medical Center, New York; "“University of Florida, Gainesville; '®University of Minnesota, Minneapolis; '“Laboratory of Clinical Infectious Diseases, National Institute of Allergy and Infectious
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It is important to realize that guidelines cannot always account for individual variation among patients. They are not intended to sup-
plant physician judgment with respect to particular patients or special clinical situations. IDSA considers adherence to these guidelines
to be voluntary, with the ultimate determination regarding their application to be made by the physician in the light of each patient’s
individual circumstances.

Keywords. aspergillosis; invasive aspergillosis; allergic aspergillosis; chronic aspergillosis; fungal diagnostics; azoles; echniocan-
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ESCMID Derleme

REVIEW

Invasive fungal infections in solid organ transplant recipients

J. Gavalda', Y. Meije', . Fortun?, E. Roilides®, F. Saliba®, O. Lortholary®, P. Murioz®”®*, P. Grossi'®, M. Cuenca-Estrella'' on behalf
of the ESCMID Study Group for Infections in Compromised Hosts (ESGICH)

1) Infectious Diseases Department, Hospital Universitari Vall ¢ Hebron, Barcelona, 2) Infectious Diseases Department, Hospital Universitario Raman y Cajal,
Madrid,Spain, 3) Infectious Diseases Unit, 3rd Department of Pediatrics, Faculty of Medicine, Aristotle University School of Health Sciences and Hippokration
General Hospital, Thessaloniki, Greece, 4) AP-HP, Hopital Paul Brousse, Centre Hépato-Biliaire, Villejuif , 5) Service des Maladies Infectieuses et Tropicales,
Hopital Necker-Enfants Malades, Centre d'Infectiologie Necker-Pasteur, IHU Imagine and Centre National de Reférence Mycoses Invasives et Antifongiques, Unité de
Mycologie Moléculaire, Institut Pasteur, Université Paris Descartes, CNRS URA301 2, Paris, France, 6) Clinical Microbiology and Infectious Diseases, Hospital General
Universitario Gregorio Maranon, Madrid, 7) Instituto de Investigacion Sanitaria Gregorio Marandn, Madrid, 8) CIBER Enfermedades Respiratorias-CIBERES
(CB06/06/0058), Madrid, 9) Medicine Department, School of Medicine, Universidad Complutense de Madrid, Madrid, 10) Infectious Diseases Section,
Department of Surgical and Morphological Sciences, University of Insubria, Varese, Italy and | I) Micology Service, Centro Nacional de Microbiologia, Madrid, Spain

Abstract

Solid organ transplant (SOT) recipients have a significant risk of invasive fungal diseases (IFD) caused mainly by Candida spp. and Aspergillus
spp. Candida spp. is the most frequent agent of IFD in the transplant recipient. The absence of clinical trials and the epidemiological
differences in IFD in different transplant programmes mean that there are no definitive recommendations for the diagnosis, treatment and
prevention of IFD in SOT, so most of the evidence must be based on clinical experience.



AST Kilavuzu

American Journal of Transplantation 2013; 13: 228-241 © Copyright 2013 The American Society of Transplantation
Wiley Periodicals Inc. and the American Society of Transplant Surgeons

doi: 10.1111/gjt.12115

Special Article

Aspergillosis in Solid Organ Transplantation

N. M. Singh?-*, S. Husain® and the AST infections for various types of organ transplant recipients
Infectious Diseases Community of Practice as discussed herein (Table 1). A is typically acquired by

inhalation of the conidia. Less frequently local infections
2VA Pittsburgh Healthcare System and University of may result in surgical wound infections. Invasive disease
Pittsburgh, Pittsburgh, PA may manifest as localized (pulmonary or extrapulmonary
®University Health Network Multi-organ Transplant, disease) or disseminated aspergillosis. In lung transplant
University of Toronto, Toronto, ON recipients, airway disease can manifest as trachecbronchi-

* Corresponding author: Nina Singh, nis5@pitt.edu tis or bronchial anastomotic infections.



Mortalite Azaltilabilir mi?

* Etkili erken antifungal
tedavi ile mortalitede
azalma




SON Hastalarinda Antifungal Tedavi

* Diger immunsuprese hastalarla benzer

* Ama oOzellikler?
— Immunsupresif ajanlarin devam gerekliligi
— Tedavi suresini uzatma gerekliligi

— Immunsupresif ilaclarla etkilesim



Invaziv Pulmoner Aspergiloz: Tedavi

* Vorikonazol
— Ik gin 2x6 mg/kg IV, sonra 2x4mg/kg IV
— Ardisil tedavi: oral 2x200-300 mg

* Alternatif

— Primer
 Lipozomal amfoterisin-B 3-5 mg/kg/giin IV
* [savukonazol 3x200 mg (6 doz), sonra 1x200mg

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



Triazoller

* Bircok hastada IA tedavi ve dnlenmesinde
tercih edilmekte

GUclU 6neri, yuksek kaliteli kanit

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



Vorikonazol: Yan Etkiler

Gecici gorme bozuklugu
(fotopsi)

Hepatotoksisite

Deri dokuntusy,
eritroderma

Fotosensitivite
Peroral ekskoriasyon
Bulanti, kusma
Diyare

Gorsel ve isitsel
hallsinasyonlar

Kardiyovaskuler yan etkiler
— Tasiaritmi
— QT uzamasi
Posterior reversible
|6koensefalopati sendromu
(PRES)
Kalsinorin inhibitor
toksisitesi



SON Hastalarinda Vorikonazol

Randomize calismada 11 SON hastasi

12. hafta sonuclari
— Vorikonazol: Basari: %52,8 (sag kalim: %70,8)
— AmB-deoksikolat: %31,6 (sag kalim: %57,9)

Yan etki az
llac etkilesimleri?

Herbrecht et al. N Engl J Med. 2002;347:408-15.



Vorikonazol lla¢ Etkilesimi

* Triazoller CYP34A izoenzimlerinin potent inhibitoru

e Kalsindrin inhibitorleri ve sirolimus seviyelerinde artis
— CsA veya takrolimus seviye artisi: %40-83
— llag dozunda %50-60 azaltma gerekebilir

e Sirolimus kontrendike

Saad et al. Pharmacotherapy. 2006;26:1730-44.
Leather et al. Biol Blood Marrow Transplant. 2006;12:325-34.



Isavukonazol

IV formu siklodekstrin icermemekte
Vorikonazole gore daha az yan etki

— Fotosensitivitel,

— Deri lezyonlarid,

— Hepatobiliyer yan etkilerd,

— Gorme bozuklugud,

— llac-ilac etkilesim,

Takrolimus, sirolimus seviyeleinde artis

Siklosporin, glukokortikoid seviyelerinde daha az artis

Falci et al. Infect Drug Resist 2013; 6:163-74.
Livermore et al. Expert Opin Drug Metab Toxicol 2012; 8:759—65.



Amfoterisin B Lipid Formulasyonlar

 Amfoterisin B lipid kompleks
(ABLC; Abelset): 5 mg/kg/glin

* Amfoterisin B kolloidal dispersiyon
(ABCD; Amphocil, Amphotec): 3-6 mg/kg/glin

* Lipozomal Amfoterisin B (AmBisome): 3-5 mg/kg/glin



Amfoterisin B Lipid Formulasyonlar:
Sorunlar

* ABLC: Inflizyon reaksiyonlari (ates, titreme)

* L-AmB: Inflizyon reaksiyonlari (dispne, gogis agrisi,
bel agrisi, hipoksi)

* Hipokalemi, hipomagnezemi, hafif derecede bilirubin
ve ALP yuksekligi

Roden et al. Clin Infect Dis 2003; 36:1213-20.



Invaziv Pulmoner Aspergiloz:
Kurtarma Tedavisi

Amfoterisin-B lipid kompleks, 5 mg/kg/glin IV
Kaspofungin 70 mg/glin ilk doz, sonra 50 mg/giin IV
Mikafungin 100-150 mg/giin IV

Posakonazol

— Oral stispansiyon: 3x200mg

— Tablet ilk glin: 2x300mg, sonra 300 mg/gln
— IV:ilk glin 2x300 mg/glin, sonra 1x300mg/gin

ltrakonazol suspansiyon 2x200mg

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



Kurtarma Tedavisi: Sorunlar?

Ideal kombinasyon
Ideal antifungal dozu

llac etkilesimleri
Toksik etkilesimler
Primer kombine tedavinin maliyet-etkinligi



Invaziv Pulmoner Aspergiloz:
Kombinasyon Tedavisi

e Rutinde onerilmemekte!

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



Ne zaman Kombinasyon Tedavisi?

 Amac aditif ve sinerjik etki

e Olasi yararlar
— llac direncinin azaltilmasi
— Tedavi suresinin kisaltiimasi
— Toksisiteyi azaltmak amaciyla dozun disurebilmesi

o
G

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63




Beklenti Yiksek




Aerosolize Amfoterisin B

* Profilaksi
— Uzamis notropenik hastalar
— Akciger nakli hastalari
— Tedaviye yanitsiz hastalar

Zayif oneri, dusuk kaliteli kanit

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



Ekinokandinler

Semisentetik amfifilik lipopeptit
Kurtarma tedavisi
Tek veya kombine

Primer tedavide rutin monoterapi
Onerilmemekte

UCIU oneril, orta Kalltell Kanli

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63




Ekinokandinler: Avantajlar

* lyi tolerabilite p
e Dusuk yan etki orani o

* Dusuk ilag etkilesimi
orani




Dikkat!

* Obez hastalar ve <8 cocuklarda mikafungin
doz ayarlamasi gerekli
e Kaspofungin karacigerde metabolize olmakta

— Takrolimus seviyesini %20 azaltmakta
— CsA seviyesini%35 artirmakta

Seibel et al. AntimicrobAgents Chemother 2005; 49:3317-24.
Hall et al. Antimicrob Agents Chemother 2011; 55:5107-12.



|PA: Tedavi

* Vorikonazol
* Erken antifungal tedavi

— Siddetle stiphelenilen olgular
— Tani testleri uygulanmali

GuUclU oneri, yuksek kaliteli kanit

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



|PA:

Alternatif Tedavi

L-AmB

Isavukonazol

AmB-Lipid
formulasyonlar

Vorikonazol +
Ekinokandin
kombinasyonu

GuclG 6neri, orta
kaliteli kanit

ZayIf oneri, distk

kaliteli kanit

)

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,

CID 2016:63



IPA: Tedavide Ekinokandin

* Primer tedavide Guclu oneri, orta
onerilmemekte kaliteli kanit

* Azol ve polien
antifungaller
kontrendike ise; >
Mikafungin veya
Kaspofungin

IDSA, Practice Guidelines for the Diagnosis and Management of Aspergillosis,
CID 2016:63



IPA: Tedavi Suresi

e Enaz 12 hafta

 Degerlendirme
— Imminsiipresyonun seviye ve siiresi
— Tutulum alani
— Tedaviye yanit

Gucla 6neri, dasuk kaliteli kanit




Akciger Nakli Hastalarinda
Trakeobronsiyal Aspergilloz

Saprofitik olanlar dahil tedavi edilmeli (tikayici
bronsiyal aspergilloz, endobronsiyal aspergilloz,
mukoid impaksiyon)

Tedaviye inhaler AmB dnerilmekte

— TBA iliskili anastomotik endobronsiyal iskemi

— Iskemi reperfiizyon hasari

Tedavi suresi en az uUc¢ ay ya da iyilesene kadar

Guclu oneri, orta kaliteli kanit




Akciger Nakline Ozel Yaklasim

* Antimold profilaksi almayan akciger alicisi

* Preemptif tedavi

— Akciger naklinin ilk alti ayi icinde hava yolunda Aspergillus
kolonizasyonu ya da,

— Rejeksiyon nedeniyle artmis immunsupresif durumun ilk tg
ayl icinde hava yolunda Aspergillus kolonizasyonu

Zayif oneri, orta kaliteli kanit




Olgu 2

59 yasinda erkek * BK:5.600/mm?,
Hemoglobin: 11.3g/dL,

30 ay 6nce canlidan Trombosit: 263.000/mm?

Obrek nakli

bobrek na e Kreatinin: 2,93mg/dL
Ates, Okslrik, dispne + CRP:9,2mg/dL
Bazallerde kaba raller * Takrolimus seviyesi: 21.68

ng/mL

 Serum galaktomannan:
0,08



C=1856,0, W=3261




Ne Yapalim




Hastadan Alinan BAL Ornegi




Tedavinin ikinci ay!

C=8095,0, W=

™

X

3



Basarili Transplantasyon

Uygun organ saglanmasi
Basarili cerrahi teknik

Basarili selektif
Immunosupresyon

Transplantasyon sonrasi
bakim

v
Multidisipliner yaklasim



llac Etkilesimi ve Toksik Etkiler

Browse all medications ABCDEFGHIJKLMN OPQRS

SDrugs.com

I tions Checker

Drug Interactions Checker

Type in a drug name and select a result from the list. Repeat the process to add multiple drugs.
When complete, save your list for future reference or check for interactions immediately.

Unsaved Drug List t Save | New list

Aspirin Low Strength (aspirin)

type in the names of the medications your
taking here and click the add button and once
down click on the Interactions button.

Ekinokandinlerin
ustunltgu

Candida ve Aspergillus
turlerine etkinlik

Profilaksi ve tedavide
alternatif arayislari



Sonuc Olarak...

1A

hasta sag kalimini dogrudan etkilemektedir

SON hastalarinda immunsupresif tedaviler
inflamatuvar yaniti bozmaktadir

1A
1A

icin risk faktorleri iyi bilinmektedir
tanisi konuldugunda genellikle ileri evrededir

Hastalik hizli seyir gostermektedir

Er
ca
Er

ken tanida destekleyici belirtecler kisithdir, ileri
iIsmalara hala gereksinim var

ken tani ve etkili tedavi mortaliteyi azaltmaktadir



Sonuclar Bitmedi©

* Toksisite ve ilac etkilesimleri tedavinin etkinligini
sinirlandirmaktadir

* Yuksek riskli hastalara profilaksi uygulanmalidir
— Cok merkezli prospektif randomize calismalar gerekli
— Ekinokandinler degerlendirilmeye devam edilmektedir

* SON hastalarinda IA farkhhklari g6z 6niine alinmahdir



Saglikli, Mutlu ve Basarili Kalin...

Acizler icin imkansiz,
korkaklar icin miithis goziiken seyler,

kahramanlar icin idealdir-

Mustafa Kemal ATATURK




