45 TOD
A &

Transplant hastalarinda Invazif
Fungal Infeksiyonlar
neden gelisiyor?
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Global Observatory on Donation and Transplantation

HOME ABOUTUS GLOBAL DATA REFERENCE DOCUMENTS LINKS SEARCH

WHO-ONT

The global database on donation and transplantation represents the most comprehensive source to date of worldwide data concerning activities in organ donation and
transplantation derived from official sources, as well as information on legal and organizational aspects.

The main direct collaboration between the World Health Organization (WHO) and the Spanish Transplant Organization, Organizacion Nacional de Trasplantes (ONT) has
been focused on this collection of global data, which lead to the joint ONT-WHO Global Observatory on Donation and Transplantation.
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Transplants* per million people

Selected countries, 2013 or latest
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Thailand
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Ukraine
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Malaysia

*Kidney and liver transplants, which comprised
Sources: Global Observatory on Donation & Transplantation; WHO; ONT almost 90% of all transplants in 2012
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Donation & Transplantation

o Kidney pmp

O Liver pmp

D Heart pmp

S Lung pmp

O Pancreas pmp

B Small bowel pmp
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~— Turkiye- SOT Olgulari

Total Transplant sum: KIDNEY+HEART+LUNG+LIVER+PANCREAS+SMALL BOWEL (Turkey.2000-2016)
Source: GODT (http://www.transplant-observatory.org)
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SOT alicilarinda

e Transplantasyon sonrasi infeksiyoz komplikasyonlar
hala ytiksek

o Invazif fungal infeksiyonlar hastalarin genel
durumunun hizla bozulmasina ve yiiksek mortalite
gelismesine neden olur
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Ne siklikta?

Ne zaman?
Neden ?
Hangi transplantasyonda?



Ne siklikta?




SOT hastalarinda IFI yiikiinii tespit etmek zor

Bununla birlikte;

o [k bir yildaki kiimiilatif insidans %3 (Pappas PG CID z010)

e Mortalite;
e %27-30 (en sik karaciger tx.) (Neofytos D transpl Infect Dis 2010)

e Maliyet;
e 23.5 glin uzamis hastane yatisi
e 62,697 dolar ekstra harcama (MenzinJ Am J Infect Control 2011)

e Candida + Aspergillus >% 8o



Hangi transplantasyon tipinde

daha cok?
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Invasive fungal infections and antifungal therapies
in solid organ transplant recipients
Steven Gabardi, ' David W. Kubiak,”* Anil K. Chandraker®= and Stefan G. Tullius®®

1 Department of Pharmacy Serwces, Brigham and Women's Hospital, Bostan, BA, LSA
Renal Dwvizion, Brigham and Women's Hospital, Boston, BA, LS4
Harwvard Medical Schoal, Boston, kA, LISA
4 Infectious Dsease Division, Brgham and Women's Hospital, Boston, MA, USA
Department of Renal Trarsplant Surgery, Brigham and Wamen's Hospital, Boston, Ma, LUsa

Table 1. Incidence of inwvasive fungal infections among transplant
recipients [1-3,33_121].

Type of trarsplant Incidence of IFls {%%) Usual etiologic pathogen{s)

Heart 321 F0-90% Aspargidus
Liver 442 F5091% Candids

O9—34% Aspergilius
Lung and heartflung 1034 A43-TF 2% Candida

25-50% Aspergilius
Pancreas 38 Q7 -1009% Candidas
Renal 1-14 S50-850% Candida

F—19% Aspergiflius
Small bossel 40-59 QD% Candids




MAJODR ARTICLE

Clinical Infectious Diseases 2010;50:1101-1111

Invasive Fungal Infections among Organ Transplant
Recipients: Results of the Transplant-Associated
Infection Surveillance Network (TRANSNET)

Peter G. Pagpas, Barbers 0. Alexander, Devid R. Andes, Sussn Hadley, Carol & Ksultmes, Alisos Freileld,
Blies J. Ansissie, Liss M. Brumble, Loreen Henwelds, James lbo, Dimitries F Kostoyisnnis, G. Mershall Lyos,
Kierem A Merr, Vicki A Morrison, Benjamin J. Park, Thomes F Patterson, Trish M. Perl, Rabert A. Dsier,
Mindy G. Schuster, Randell Wnlker, Thomas J. Walsh, Kethleea & Wanneseshler, and Tom M. Chilles"

IFI %

23 transplantasyon merkezi
S yil

1063 organ alicisi mIK
1208 IFI IIA.
m Kriptokok

Kimulatif insidans %3.1 e
m Diger kuf




Distributlon of 515 Invaslve fungal Infectlons (IFls) among 429 sold organ transplant reclple nts

Cverall Liver Lung Kidney Heart Kidney-pancreas Kidneylive

IRt N=515(%) N=127(%) N=134(%) N=109(%) N=40(% N=238(%) N= 25 (%)

Candida species® 304 (59.0) 100(78.7) 32 (239) 66 (50.6) 26 (65.0) 29 (76.3) 21 (84.0)
Candda albicans 141 (46.4) 45 (45.0) 21 (65.6) 33 (500) 12 (46,2 16 (55.2 5 (238
Candda glabrata 113 (37.2) 41(41.0) 7 (219) 20 (30.3) 6(231) 11 (379) 9 (42.9)
Candda krusei 14 (46) 4(4.0) 0 3 (4.5) 1(3.8) 0 5 (23.8)
Candda parapsilosis 19 (6.3) 5(5.0) 3(9.4) 6(9.1) 4 (15.4) 1({3.4) 0
Candda tropicalis 11 (3.6) 2(2.0) 1(34) 4(6.1) 1(3.8) 1(3.4) 2 (9.5)

Aspergilius species 128 (24.8) 10(79) 80 (63.0) 13 (11.9) 10 (25.0) 4(105) 2 (8.0)
Aspergilus flavus 13 (10.2) 0 6(7.5) 1(77) 2 (200) 1 {25.0) 0
Aspergilus fumigatus 79 (61.7) 6(60.0) 50 (62.5) 11 (B4.6) 4 (40.0) 2 (50.0) 0
Aspergilus niger 13 (10.2) 0 11 (137) 0 0 1 (25.0) 1 {50.0)
Aspergilus terreus 4(3.1) 0 4 (5.0) ] ] ] 0
Other 10 (7.8) 2(200) 6(7.5) 1(77) 1 (10.0) 0 0

Unknown 9 (7.0) 2(20.0) 3(3.70) 0 3(300) 1 {50.0)

Cryptococcus species 36 (7.0) 9(7.1) 3(2.2) 21(19.3) 1(2.5) 1{4.0)

Zygomycetes® 10 (1.9) 4(31) 3(2.2) 1{0.9) 1(2.5) 0
Rhizopus 7 (70.0) 3(75.0) 2 (66.7) 1 {100.0) 1 (1000) 0

Endemic fungi® 10 (1.9) 1({0.8) 2(15) 4(3.7) 1 (2.5) 2({53)
Histoplasma species 6 (B0.0) 1 {1000} o 3(75.0) 2 (100.0)
Other yeast™ T(L4) 3(24) 1({0.7) 1 {0.9) 1({26)
Other molds® 20(3.9) ] 13 (97) 327} 2(53)
Fusarium species 3(15.0) ] 3(23.0) o
Scedosporium apios permum 5 (250) 0 5 (385) o
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Tansplante edilen organ tipi

S of IFls basad on organ transplanted

Kidnay Livar Lung Heart  Kidney-Pancreas Kidney-Liver

BCandidaspp.  MAspargilusspp. M Cryplococcusspp. M Zygomycates
M Endamic Fungi ¥ Other Yeasts i Other Moulds

Fig. 1. Distribution of invasive fungal infections (IFls) among the most common salid organ fransplant categories. spp,, species.
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Ne zaman?
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Minireview

Emerging Issues With Diagnosis and
Management of Fungal Infections in
Solid Organ Transplant Recipients

Farmakiotis and Kontoyiannis

Scedosporium Fusarium Mucorales Cryptococcus Pneumocystis

Concomitant infections

Drug selective
pressure ?

Environmental R ; Q. 5_.("‘
exposures : = P
S5 >vf}"©rv
Prevention ~ o3
LS o
Hyperglycemia <z~ Posaconazole

I Infection control ? I

\C- ¥
Nz /,/J
Drug interactions,

C%/ medication toxicities

Underlying disease,
immunosuppression

Figure 1: Factors influencingthe pathogenesis, prevention, and treatment of emerging fungal infections in solidorgan transplant
recipients.



| iFi gelisimi i¢in ortak risk N
faktorleri

(Cerrahi faktorler;
 Transplantasyon tiri

% Teknik ve anatomik komplikasyonlar

J

e

3 r ™

Immunsupresyonun
derecesi

Epidemiyolojik temas

g J




Cerrahi teknik ve anatomik komplikasyonlar

Transplantasyonun tipi
. Anatomik lokalizasyon
Teknik basar

/

Immiinsiipresyonun derecesi
Cerrahinin giiclitk derecesi
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Epidemiyolojik temas

-

Nozokomiyal temas

Toplumsal temas

Rekonstruksiyon calismalari
Kontamine su

Havalandirma

Uzun Yogun Bakim kalisi
Uzamis mekanik ventilasyon
El yikama zafiyeti

Mesleki, tarimsal temaslar
Rekonstruksiyon calismalari
Endemik alana yolculuk



Immunstpresyonun net durumu

Immiinsiipresif
tedavi

Metabolik

iiremi, diyabet,alkol

Immunsupresyon

mmunmodulato

Viruslar
(Herpes grubu)

Notropeni



REVIEW

Invasive fungal infections in solid organ transplant recipients

J. Gavalda', Y. Meije', ]. Fortin®, 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 f Hebron, Barcelona, 2) Infectious Diseases Department, Hospital Universitario Raman y Cajal,
Madrid Spain, 3) Infectious Diseases Unit, 3rd Department of Pediatrics, Faculty of Medidne, Aristotle University School of Health Sciences and Hippokration
General Hospital, Thessaloniki, Greece, 4) AP-HP, Hapital Paul Brousse, Centre Hépato-Bibaire, Villejuif , 5) Service des Maladies Infectieuses et Tropicales,
Hopital Necker-Enfants Malodes, Centre dinfectiologie Mecker-Pasteur, IHU Imagine and Centre National de Réference Mycoses Invasives et Antifongigues, Unite de
Mycologie Maléculaire, Institut Pasteur, Université Paris Descartes, CNRS URA301 2, Paris, France, 6) Qlinical Microbiology and Infectious Diseases, Hospital General
Universitario Gregorio Mararion, Madrd T) Instituto de [nvestipoddn Sanitaria Gregorio Marandn, Madrid, 8) JBER Enfermedades Respiratorias-CIBERES
(CBOG/06/0058), Madrid, 9) Medicine Department, School of Medicine, Universidad Complutense de Modrid, Madrd 10) Infectious Diseases Section,
Departient of Surgical and Morphological Sdences, Universiy of Insubria, Varese, ltaly and | 1) Micology Serviee, Centro Macional de Microblologia, Madrid Spain

Clin Microbiol Infect 2014; 20 (Suppl. 7): 27-48
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nvazif Kandidiyazis (IK) icin

risk faktorleri;

* En cok erken post transplantasyon donemde
e gastrointestinal sistem
 vaskiler kateter

e graft kaynaklh




Karaciger (iK)

Major risk faktorleri;

e MELD Skoru>30

e Re-transplantasyon

e Fulminan hepatik yetmezlik

e Replasman tedavisi gerektiren renal yetmezlik

Minor Risk Faktorleri
e MELD skoru 20-30, split karaciger (canlidan)
* >40 Unite kan tirtint transfiizyonu

Koledokojejunostomi (Roux-enY)
e Replasman tedavisi gerektirmeyen renal yetmezlik Kr KL<%s50

Erken donemde girisimsel islem, multifokal kolonizasyon/ infeksiyon



Barsak

* Akut Rejeksiyon

e Baslangicta zayif allograft fonksiyonu
e Anastomatik problemler

e Hemodiyaliz

e Tx sonrasi Laporotomi

e Yiiksek imiinstiprsyon
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* Akut rejeksiyon
* Hemodiyaliz

e Tx sonrasi reeksplorasyon e —




Invazif Aspergillosiz icin risk faktorleri;




Karaciger

Erken Donem IA Gec Dénem IA>3 ay

Re-transplantasyon Son ti¢ ay icinde 6 gramin

Post tx bobrek yetmezligi tizerinde kiimiilatif prednison

Hemodiyaliz Post-tx renal yetmezlik

Fulminan Hepatik Yetmezlik Post tx hemodiyaliz

Komplike cerrahi Lokopeni <500/mm3

Reoperasyon Kronik graft disfonksiyonu




e

Akciger

Erken Donem IA Gec Donem iA (>3 ay)

* Bronkial anastomotik iskemi * Kronik graft disfonksiyonu
* Bronkial stent

* Akut rejeksiyon

» Tek akciger tz

Tx oncesi ve posttx ilk yil
aspergillus kolonizasyonu




e

Kalp

Erken Donem IA Gec Dénem IA (>3 ay)

* Akut rejeksiyon * YBU ye yeniden girmek
* Solunum yollarinin aspergillus * Bobrek transplantasyonu
kolonizasyonu * >2 akut rejeksiyon atagi
Re-operasyon gecirmek

Hipogammaglobiilinemi(Ig<4oomg/dl)
Post tx hemodiyaliz




e

Bobrek

Erken Donem IA

* Graft kayb1 nedeniyle hemodiyaliz
Tx sonrasi Hemodiyaliz
Uzamuis yliksek steroid kullanimi
CMV enfeksiyonu

Yiiksek immiinsiipresyon




Invazif Kriptokokkoziz igin
risk faktorleri;

Ge¢ donem (16-21 ay)
Yiiksek doz kortikosteroid
Alemtuzumab ve inflixumab kullanimi

Kus ve yarasa ciktilariyla temas






Transplantasyonun basarisi

e Uygun organ saglanmasi
e Basarili cerrahi teknik

e Basarili selektif immiinosiipresyon

e Transplantasyon sonrasi bakim




Curr Fungal Infect Rep (2017 11: 148157
DI 101007 5122810 17-0278-5
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FUNGAL GENOMICS AND PATHOGENESIS (S SHOHAM, SECTION EDITOR.))

Pathogenesis of Invasive Pulmonary Aspergillosis

in Transplant Recipients

Palash Samanta' - M. Hong N,ﬂ-ﬂ.lyen"z

Gaﬂ_‘pilu w%
m = JOURNALS
investing in science
OXFORD E—

REVIEW ARTICLE

FEMS Microbiology Reviews, fuv01g, 39, 2015, 670687

doi: 101093/ femsre/fuvols
Advance Access Publication Date: 1 May 2015
Fewview Article

The innate immune response to Aspergillus fumigatus

at thhe alveolar surface

Anatte Margalit and Kevin Kavanagh*

Department of Biology, Mavnooth University, Co. Kildare, Ireland
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Immiinsistemdeki dengesizlik patojen hale gecmesine
neden oluyor

3 formda hastalik yapiyor;

 Sabrofitik aspergillozAspergilloma (normal veya hiper
immunyanit)

o Allerjik aspergilloz Allerjik Bronko Pulmoner Aspergilloz
(hiperimmiinyanit)

e Invazif Fungal Aspergilloz (immiinyetmezlik)



Corticosteroid-induced immunosuppression:
PMN recruitment and tissue damage

Basement o
membrane
Ciliated cells °

Sporulation Inhalation of airborne conidia Conidial germination in
absence of sufficient
pulmonary defenses

Neutropenia:
excessive hyphal growth and dissemination




Margalit and Kavanagh | 673

Ciliated ECs

* \\\\

Dendritic cell - T cell

\\| MANA \.\\ AN
J

Dectin-2

Figure 4. In the immunocompetent lung, conidia are immediately met by a host of soluble recognition receptors including PTX3 and SP-D which bind to and enhance
conidial phagocytosis by AM. AM recognition and uptake of conidia is mediated by Dectin-1 and TLRs and leads to the induction of a proinflammatory response.
Conidia that have escaped attack by AM, germinate and penetrate through the alveolar surface. AM- and EC-derived proinflammatory mediators recruit neutrophils
to the site of infection. Neutrophils employ oxidative-dependent (ROS generation) and oxidative-independent (NET formation, degranulation and lactoferrin produc-
tion) mechanisms to inactivate germinating conidia and hyphae. At the site of infection, DCs phagocytose and process germinated conidia for subsequent antigen
presentation to naive T cells which in turn activate an adaptive immune response to A. fumigatus.




@ Aspergillus fun atus conidia

- (= I 5y W
@ ® L @ar

Natural killer Macrophagc Dentritic cclls Neutrophils @

NETs
Nanu(,m T«clls R @n.-w

& \ & @

CD8" T cells /
l Lung draining lymph nodes

Effector response

Lung

IFN -y




Immiinyetmezlikli Hastada

Conidia .
Hyphae
R W

Gliotoxin & Fumagillin 0

Cytokine & Chemokines L2

Inflammation m

Inactive Neutrophil

1 host may experience invasi®&Qyphal growth which can disseminate througpfthe epithelial and endothelial cell mem-
ited immune response.
NETs

Niive CD4" T cells 2 @ln,-u—

@ \ /S — @&
CIDS® T oclls /T.) /
I baing Lung drainiMgdymph nodes

Effcctor responsce




Firsatci funguslarda patogenez neden
onemli?

e Klinik
e Tedavi



KLINIK

lable 2

Classification of clinical manifestations of aspergillosis according to damage response framework

Aspergillus colonization

<

&

&

Host response

< L
Severe

immunosuppression

MNon-neutropenic,
chronic steroid
administration +/—
other
immunosuppression

MNormal immunity to
mild
immunosuppression,
with broncho-
pulmonary disorders®

Hyperactive
immunity

Examples of
clinical
scenerios

Neutropenia
Acute leukemia

Solid organ transplant

Cavitary lung disease
Bronchiectasis
Cystic fibrosis

- Asthma
- Exposure to
Aspergillus

HSCT
-

-

-

~=

Histopathology
and
host damage

- High fungal burden,
angioinvasion, intra-
alveolar hemorrhage
- Severe tissue
destruction

- Few hyphae and
conidia, neutrophilic
and monocytic
infiltrates

- Areas of pneumonia
and bronchiolitis

Colonization

- Allergic
- Chronic
immune
activation

Examples of
clinical entities

- IPA
- ITBA,
pseudomembranous

- 1PA
- ATB,
- ITBA, ulcerative

- Aspergilloma
- Airway colonization

-

&

&

&

Treatment

Antifungal
Surgical resection

Antifungal
Surgical resection

None if asymptomatic

Steroid and
antifungal

* Patients with pre-existing pulmonary cavities, cystic fibross, and other bronchopulmonary disorders like chronic obstructive pulmonary diseases and
bronchiectasis are prone to Aspergilius colonization. However, these conditions alone are not sufficient to canse IPA, unless there is an epithelial damage

or the patient receives immunosuppressive therapy
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Transplant In ke tions Disease . [SSN 1398 -21T1

Clinical and radiological features of invasive
pulmonary aspergillosis in transplant recipients
and neutropenic patients

S.Y. Park, S.-H. Kim, S.-H. Cho1, H. Sung, M.-N. Kim, . H Woo, Y.S. Kim, S.Y. Park’, S.-H. Kim', S.-H. Choi’, H. Sung?,
S.-K. Park,]-H. Lee, K.-H. Lee, S.-G. Lee, D] Han, S-O. Lee. Clinicaland | M.-N. Kim’, J.H. Woo', Y.S. Kim', S.-K. Park®,
radiological features of invasive pulmonary aspergillosis in transplant J.-H. Lee’, K-H. Lee®, $.-G. Lee®, D.J. Han®,
recipients and neutropenic patients. S.-0. Lee’

Transpl Infect Dis 2010: 12: 309-315. Allrights reserved Departments of 'Infectious Diseases, “Labaratary Medicing,
*Mephmology, *Hematology, *Surgery, Asan Medical Cernter,
Abstract: Invasive pulmonary aspergillosis (IPA) 1s an important University of Ulsan College of Medicine, Seoul, Korea

ratica o meetaliter o feanonlant racriniante and i matiante anth

62 invazif Pulmoner Aspergilloz

27 (44%) SOT alicisi 35 (56%) notropenik hasta
-24 karaciger (89%), -29 (83%) akut 16semi,
-2 bébrek (7%), -4 (11%) arflastlk.aneml.,
-2 (6%) miyelodisplastik sendrom
-1 kalp (4%)
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Clinlcal characterlstlcs of solld organ transplantation (S0T) recl plents and newtropenlc patlents with proven or probab le Invaslve pulmonary aspergll losls

SOTgroup fn =27) Meutropenic group(n = 35) P
Thoracic CTscan findings
Airway-invasive pattern 17 /26 (65) 2027 (1) < 0.001
Peribronchial consolidation 8/26 (31) 2727 (1) 0.03
Centrilobular nodule 3/26(12) 0/27 (0) 011
GGOD 10/26 (3B) 2/37(T) 0.007
Angio-invasive pattern Q/26 (35) 25/27(93) < 0.001
Macro-nodule 9/26 (35) 18/27 (B7) 0.02
Mass-like consolidation T/26 (27) 18/27 (B7) 0.004
Halo sign 2/26 (8) 15/27 (56) < 0.001
Air crescent sign 0/26 (0) 6/27 (22) 0.01
Serum GM assay
GM serum, n/N 26/27 (96) 35/35(100) 0.25
GM serum positive, n/M 23/26 B9) 31,/35(89) 099
Median GM serum value jrange) 0.82 (0.16-4.09) 1.13 (0.0B-E68) 0.26
BALGM assay
GMBAL, n/N T/27(26) 10,35 (29) 0.82
GMBAL positive, n/N 477 (BT) B/10(B80) 0.59
Median GM BAL value range) 0.57 (017-591) 1.39 (0.17-3.51) 0.27
Aspergilius culture positive 3/27(11) 3/35(9) 071

Park SY

Trans Infect Dis 2010
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Cransiiaris

Immunotherapeutic approaches to treatment of fungal diseases

Dariv s Armstrong-lames, Gordon ¥ Browen, Mikai G Netea, Teresa Zelante, Mark S5 Gresnigt, Frank L wan deWeerdonk, Stoart M Lewvit =

Fungal infections cause morbidity worldeide and are associated withh an unacceptably high mortality despite the  LoncetInfect Dis 2017:
availability of antifungal drogs. The incidence of moyooses is rising because of the HIW pandemic and because AT eFAI—402
immumnondulatory drmgs are increasinglhy used o treat auroimmune diseases and cancer. New classes of antifungal Published Online

drugs have only been party successful in improving the prognosis for patients with fungal infection. Adjunctive host- f:;l';c':_; S
direcred therapy is therefore believed o be the only option o further improve patient outcormes. Recent advances in 514;3-_;,_3099,51;-:,304'42_5
the understanding of complex interactions between fungi and host have led o the design and exploration of mowel 0 o 0 o e or
therapeutic strategies in cvtokine therapy, vaccines, and cellular immunotherapy, each of which might become viable eight papers about fungal
adjuncts o existing antifungal regimens. In this report, we discuss immunotherapeutic approaches—the rationale infections

behind their design, the challenges in their use, and the progress that is so urgently meeded to overcorme the

devastating effect of fungal diseases.
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Invazif fungal Aspergilloz

Fungal proliferasyon ve fungal elementlerin invazyonu sonrasinda
doku destriiksiyonu ve infarktlar1 s0z konusu.

ilk savunma mukosiliyer aktiviteama fumigatus cap1 kii¢tik
oldugundan bunu atlatip terminal hava yollarina ve alveollere ulasiyor
burada alveoler makrofajlar epiteyal hiicreler 1,2 ve fibroblastlar

Alvelolar makrofajlar konidialar fagozite ediyorve oldiirtiyor.Notrofil
proinflamatuar yanitini aktive ederek fagozittenten ka¢mis olan
hifalar1 6ldiirmesi icin uyarryor. Buradan kagis olursa da dentritik
hiicreler T hiicre aracilikli fungal aktivasyonu organize ediyor.

Epitelyal hiicreler ¢coziinebilen antimikrobiyal peptit, defensin, lizozim
ve laktoferrin salgilayarak hava yolu defansini sagliyor.

Steroidler AMP etkisini ortadan kaldirarak konidial kolonizasyon ve
invazyona neden oluyor. Notrofillerin tizerine etki ederek hifa larin
oldiirilmesini engelliyor. Konidialar germtiip ve hifalar yapiyor ve
salgiladiklar1 sekonder metobolitleri ile mukosiliyer yapinin ve epitel
duvar biitiinltititinii bozarak invaze oluyor.ve vaskiiler endotelyal hiicre
penetrasyonu basliyor



IPA da asil patogenez anjiyoinvazyon bunun sonrasinda koagiilasyon
kaskad1 yetersiz perfiizyonnekrotik kor(kalp) burada hifalar daha da
hizli cogaliyprcevreyi immiin savunma hiicreleri sariyor periferal zon.

[PA da iki farkl anjiyoinvazyon gelisiyor;

En cok lokal invazyon (Abluminal penetrasyon); alveoler kapiller
bariyerden baslayip damar duvarina dogru giiden

Daha az (luminal penetrasyon): Cok ciddi immiinstipresyon varliginda

Kanda sirkiile hifal elementlerin periferik kapiller yatakta ilerleyip
uzak bir bolgede endotelyal hiicreleri invaze etmesi ( disseminasyon)
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[PA da tiim immiinkompromizelerde klinik ayn1 degil, ¢tinkii
etkilemnen immiinsistemler farkl

Notropenik hastalarda IPA histopatolojisi asp hiflerinin damar
duvarini ve dokuyu invaze etmesi, tromboz,koagiilatif nekroz hemoraji
ve disseminasyon seklinde

Non-noétropenik hastada (SOT) asil problem kortikosteroid tizerinden.
Daha az hifal element ve germinasyonun farkli evrelerindeki konidyal
invazyon, notrofil ve monosit infiltrasyonu ile karekterize pnomoni
alanlar1 ve bronsiyolit, inflamatuar nekroz ve sinirli inntraalveolar
hemoraji

IPA da CT farki bundan
Notropenik hastalarda >1cm makronodiil; cevresi halosign

SOT da makronodyiiller, buzlu cam, periferal konsolidasyon vb.



