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Allerji

Havayolu veya akciger
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Frequency of aspergillosis
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| 1A ABPA .

'||I Severe asthma with
fungal sensitisation

| Subacute 1A '
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Chronic pulmonary aspergillosis !
“.__Simple aspergilloma /
aspergilus ronchits
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Immune dysfunction Lung damage Immune hyparactivity

Losmidis C, Denning DW. Postgrad Med J 2015;91:403-410. doi:10.1136/postgradmedj-2014-206291 rep



Risk Faktorleri

Notropenil!l
Trombositopenill!
CMV enfeksiyonu

Kortikosteroid kullanimi

Solid organ transplantasyon
AIDS

KOAH

YBU hastalari

Karaciger Yetmezligi

Uzun sureli diyaliz

Kronik Granulomatoz Hastalik
Kolonize kistik fibroz

Notropenik Konak

Non-notropenik

e konak
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allgla 1
Genomics
{e.g. PTX3, TLR4, dectin-1)

Transcriptomics

(e.g. PTX3, dectin-1) /

Tirme:

Proteomics/Metabolomics
{e.g. PTX3, MBL, cytokines)

Human diversity

Clinical factors
le.g. type of transplant, severe neutropenia, GVHD)

RISK SCORE

FIGURE 1 | Schematic epresentation of a personalized medicine
approach to the managemeant of lA. A prognoatic acons calcudated
using imformation on hoat omarkers and cimica Bctors B used 1o
dedermire the gk of 14 associaled 1o a given patient profle. The individual
aspects of e patient land donor), iIncludng e genstic makes- up and
dowratream activated transcriptomic and proteomic o metanolomic
metwiorka, a3 well as nherent clinical Bctora are diredly coraldered o
guide freatmant plamning . Although the gk category B defined al nitigtion

@sunaliz&d and Preemptive Med@

Mold-directed antifungal

prophylaxis ‘q A
[ntensive diagnostic I 4
monitoring &( !.2 B.l
)
High risk

Standard antifungal
prophylaxis
Intensive diagnostic
monitoring

Standard diagnostic
mionitoring

of treatment (or bedore stem call tframaplamtation), it may be uodatedin the
course of treatment according to the dinical stais of fe patient {eg.,
devdopment of graft-versus-host-diseases, proonged neutmpenia, sic ).

A rumber of host genstic vanants ininmate immunity genea (g, PTAE,
TURA, decin- 1, MEL, and several cylokines) have besn daclosed as
promiEng angets 1o uss in patient-ailorsd arategies 1o cotimize and targst
the diagros tic workup, and e andiungd propbylasis and theeapy, thendoy
improving paient oulcomes.




Corticosteroid-induced immunosuppression:
PMN recruitment and tissue damage

Basement
membrane

Ciliated cells |\ ——

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

Neutropenia:
excessive hyphal growth and dissemination

conidial clearance, production of inflammation, and killing of invasive forms



Mucociliary clearance

—_———————
V"-—_t\—’”—\

Gliotoxin, helvelic acid, fumagillin -

Verruculogen -

= Serine protease,
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other proteases

Sialic acid residues

[E— S — .
.
Airway epithelia

e

Damaged basement membrane

Alveolar epithelia

FIGi, 2, Inferaction of A, fieigatey with respiratory epithelia. Following inhalation, A, fueedgetus encounters girway epithelia (lining traches,
biranchi, and bronchioles), the mucus and fluid lining the upper respiratory tract, and, wlimately, the alveolar space, Fungal products {(shown in
redd) may enhance colomization through fissue mjury (cross-haimed ling) and attachment 0 epithelial cells or damaged basement membrane.

Conidia may also germinate and invade the surrounding lung tissue via the basement membrane or following ingestion by epithelial cells,



Rodlet layer _~h(1.3)-glucan
-‘o S

D

Gliotoxin ROS
Lysosomal J—— (other secondary T
acidification metabolites)
T Catalases
Superoxide dismutases
Superoxide
dismutases

Proteases,
elastases, phospholipases

|

Tissue Invasion
nutrient acquisition

FIG. 3. A fumigars mteractions with phagocyles. Alveobir macrophages phagocytose inhaled conidia vin PREs. Conidial seelling (within or
outside of the macrophage) releases the protectve rodlet layer, exposing B13kelucan for recogniiion by decun-1. Dectin=1=f{1,3)-glucan
inieractions are primarily responsible for the actvation of macrophage promflammatory responses, includmg conidial killing, Neutrophils amach
to hyphae and degranulite, damaging hyphae by oxidative and nonoxdative mechansms: Neatrophils may also aggregate conidia and prevent
germination, Compromised phageevte functien 15 the primary risk factor lor 1A, Fungal products (shown in red) may contribute 1o lungal
pathogemcity in these immunocompromised hoses by evading or modulating host defenses,



ASPERGILLOZ

Invaziv aspergilloz
* Akut (<1 ay)

Aspergillusa hava / » Subakut/kronik necrotizan (1-3 ay)
yolu maruziyet;j

W\ kronik_aspergilloz (>3 ay)

*Kronik fibrozan pulmoner
* Kronik invaziv sinuzit

Kolonisazyon - sinus aspergillomasi
Hastaliksiz siireg

\ * Kronik Kaviter pulmoner
\ - Aspergilloma

Allerjik

* Allerjik bronkopulmoner (ABPA)

« Extrinsik allerjik (bronko) alveolitis (EAA)
« Astim benzeri klinik

« Eozinofilik rinosinuzit




Ates
Ploritik agri
Hemoptizi

Klinik bulgu vermeyebilir !!]
Postmortem tani!!!



HEMATOIJEN YAYILIM

NNY

Hyphae in tissue :;: No hyphae
TANIDA j _ miee
GECIKME '
RiSKI

Chronie forms

I!I’f‘:; W ithl | l]"lﬂ with !F‘ﬁl u:fithm_llt [nvasivel o pulmonary \
| angioinvasion rl'!l!-:Ed. | angioinvasion ﬂ.'-rms of aspergillosis
histological CPA : :
; inchuding
picture ,
aspergilloma
Pathology Angioinvasion, Mo angioinvasion, : No angioinvasion, hyphae
coagulative necrosis, pyogranulomatonsinflammation, @ conlined to pre-existing
haemorrhagic infarction  inflammatory necrosis - lung cavity
Host Prolonged and Non-neutropenic with CGD, : PTE'ExiSﬂ".E structural lung
profound corticosteroid therapy, HIV/AIDS, | disease, minor
neutropenia non-neutropenic HSCT recipients, | immunological defects
GYHD '
Time- Days-weeks Weeks-months | Months-years

COUrsc



Inhalation of

TUBERKULOZ
(%15-%93)
sarkoidoz %2

Aspergilus spores | PA _ NTM
Kormal Cavita Chronic fung disease or | ' ' | Asthma
i » discr:s > mild immunccompromised "“"“"0(':0'":”0""300 Cystic fibrosis
g oy host " Atopy
Chronic Invasive ' Allergic
No sequel Aspergilioma necrotising pulmonary bronchopulmonary
aspergillosis aspergilfosis aspergillosis

M. Kousha et al. Eur Respir Rev 2011;20:156-174

©2011 by European Respiratory Society

Bronkopnomoni
Trakeobronsit

AC TRANSPLANT. DIKKAT!!!




Tikayici bronsiyal asp.

Ulseratif e @Goruntiuleme; normal, hava
Psddomembrandz yolu kalinlasmasi, yama tarzi
tutulum,konsolidasyon veya
sentrilobuler nodul tarzinda

Ozellikle Akciger olabilir.

transplantlarinda



Pseudomembranous Aspergillus
trakeobronsit

Ciddi wheezing ile Bdgvuran
immunduskiin hasta

Tait, Thorax 1993;48: 1285



Pseudomembranous Aspergillus
trakeobronsit + IPA (KOAH hastasinda)

Bulpa Eur Resp J 2007;30:782



Patients
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Aspergillus, IPA and KOAH
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Episodes/ 1000 admissions

I I T T D
2003 2004 2005 2006 2007

2000 2001 2002

mm Admissions of COPD patients

—a— Episodes of IPA

—s— COPD patients with Aspeargilius isolation

—— Trend in the humber of episcdes

---- Trend in the number of patients with Aspergiiius isclation

Guinea et al, Clin Microbiol Infect 2010;16:870



Aspergillus, IPA VE KOAH

Wald p OR

}CU admission 4 T58 0.02% 2406
Chronde heart fadurs 3649 0056 2.102
Accumulated dose of 6213 0013 1987

corticosterokd prior

to admissian”
Arccemutated dose of 13338 QDG 4 558

corticostercids during

admission”
Andbiote treatment” 5924 odls 2570
Constant & 327 L0 0034

CU, intensive-care unit.

“In the 3 months prior to admission.
From admission to the first chinical solagon of Aspergife from LRT samples

Guinea et al, Clin Microbiol Infect 2010;16:870



Aspergillus, IPA VE KOAH

TA Tanisi icin ipuclari

* GOLD Evre 3 veya 4.

- Ciddi wheezing ( tracheobronsit)
* Artan infiltrasyon (66%)

* Bilateral infiltrasyon (55%)

» Aspergillus Gremesi

- Yiksek doz steroid maruziyeti

Guinea et al, Clin Microbiol Infect 2010;16:870



Invasive aspergillosis in ICU

1850 ardigik YBU yatiginda 127 (%6.9) hastada
aspergillus Gremesi tespit edilmis.

89/127 (7%70) hematolojik malignite saptanmadi

67/89 kanitli/yiiksek olasi IA, 33 of 67 (50%) KOAH

Meersemann et al, Am J Resp Med Crit Care 2004;170:621.



Invazif Aspergilloz - Mortalite

ABD, 23 transplant merkezi

2001-2005, kanitlanmis ya da yuksek olasilikli I1A
12 haftalik toplam mortalite

Mortalite: 317/642(%49.4)
Mortalite: HKHT(%57.5) > SOT(%34.4),p<0.001

Baddley JW et al. Clin Infect Dis 2010



Chronic pulmonary aspergillosis

Infection of the lung by Aspergillus

Single fungal Invasive Chronic
ball or aspergillosis cavitary
aspergilloma /community pulmonary
in a pre- acquired aspergillosis
existing cavity infection +/- fungal ball
Chronic
fibrosing
pulmonary
aspergillosis
+/- fungal ball




|

Yigure 3 (T scans from patients with various forms of chronic pulmonary aspergillosis. (A) Simple aspergilloma; (B) Chronic cavitary pulmonary
sspergillasis; (C) Chronic fibrosing pulmonary aspergillosis; (D) Aspergillus nodule.




Asperqgilloz tanisi

 Klinik ve radyolojik bulgular

» Direk mikroskobik incelemede mantar elemanlar

« Kiiltirde Aspergillus Gremesi

« Galaktomannan antijen pozitifligi

» Histopatolojik olarak hiflerin géralmesi

« Konak faktorleri

* Notropeni, ates, uzamig antibiyotik kullanimi,
iImmunsupresyon oykusu invaziv mantar enfeksiyonu
oykusu, AIDS oykus

Richardson MD, Hope W. Aspergillus, In: Clinical Mycology
Pfaller MA Eds.). Churchill Livingstone Elsevier, 2009: 271-296.



Fungal Enfeksiyonlarda
EORTC Tanimlari

Mikrobiyolojik

i - 4h



TANI

Histopatoloji

Kaltar

Biyolojik belirtecler
PCR

Diger metodlar

Solunum yolu érnekieme > Kan drnekieme
i



DIREKT INCELEME RESMI







Balgam kultiru

N ¢ immunnormal hastada
balgamda aspergillus Gremesi

Kolonisazyon %92,
IPA %4,5

Eur J Clin Microbiol Infect Dis 2004; 23: 491-494

* Immunduiskiin hastada
balgamda aspergillus Gremesi

Duyarhlik %80-90

J Infect Dis1985; 152: 572-576



Bronkoalveolar lavaj

* %50 duy; %97 6zgullik
e Kultlr-direnc profili ( A. Terreus?)
* Antijen testi

Ann Hematol2003; 82: Suppl. 2, S118-5126
Bone Marrow Transplant1999; 24: 1195-1199

Cancer2004; 101:1594-1600



GALAKTOMANNAN

Bazi mantarlarin hucre duvarinda bulunur

Akut enfeksiyon sirasinda kan dolasimina sacilir
Cut-off 0.5

Haftada 2 kez

Tedaviden etkilenir

Yanlis pozitiflik: Piperasilin-tazobaktam
Duyarlilik %71

Ozgullik %89

Anaissie EJ et al. Best Practice Research Clinical Hematology 2008
Pogano L et al. Blood Reviews 2010



GALAKTOMANNAN

IPA tanisi
Tedaviye yanit — prognoz

ImmUin rekonstitisyon ayirici tanis
Anaissie EJ et al. Best Practice Research Clinical Hematology 2008

BAL'da Galaktomannan bakilmasi yararl
Sherif R et al. Curr Opin Pulm Med 2010
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Erkenden BT
Seri BT

invazif Aspergilloz’da BT Bulgulari

Konsohdasyon Hava-hilal belirtisi
m T 203

kavite

Caillot et al. 2001

Nétropeni




Tomografi

L |

Reginald E. Greene et al. Clin Infect Dis. 2007;44:373-379



RADYOLO!JI

Bilgisayarli Tomografi (BT)
Duz grafiden daha duyarli

FEN’'de antibakteriyel tedaviye ragmen ates
devam ediyor ve aciklanamamiyorsa

En erken radyolojik belirti nodul

Halo belirtisi(erken donemde): Etrafi alveolar
hemorajiyi temsil eden buzlu-cam opasitesi ile
cevrilmis makronodul

Hava-hilal belirtisi

Pogano L et al. Blood Reviews 2010
Sherif R et al. Curr Opin Pulm Med 2010



Radyolojik calisma bulgulari

No. (%)
of patients
Imaging finding (N = 235)
Macronodule (=1 cm in diameter)® 222 (94.5)
Halo sign” 143 (60.9)
Consolidation® 71 (30.2)
Macronodule, infarct shaped 63 (26.8)
Cavitary lesion® 48 (20.4)
Air bronchograms 37 (15.7)
Clusters of small nodules (<1 cm in diameter) 25 (10.6)
Pleural effusion 25 (10.6}
Air crescent sign 24 (10.2)
Nonspecific ground-glass opacification 21 (8.9)
Consolidation, infarct shaped 18 (7.7)
Small-airway lesions” 16 (6.8)
Atelectasis 7 (3.0)
Hilar/mediastinal lesion 4 (1.7)
Pericardial effusion 2 (0.9)

NOTE. Patients may have >1 type of lesion

* Includes macronodules with of without halo sign and infarct-shaped
macronodules

" A macronodule with a perimeter of ground-glass opacity.

“ Includes infarct-shaped consolidations.

Reginald E. Greene et al. Clin Infect Dis. 2007;44:373-379



ANTIFUNGAL TEDAVI

Treatment definition Approach definition

| Parsigtent faver
[ D) e
|

Empiric antifungal therapy ' T — Fever-driven
Fever

Pingtind lewar
FRDWA pag

sirssllance -F
. _-|
- & 1

- S —

Fever

Preemptive antifungal therapy Parsittant Tev e = Diagnostic-driven

) pos

o o amvaillan g - ':1--
¥

I.'”*r =

Piovan-probebls
IFD !
Targeted antifungal therapy Pathogen-driven

Meutropenia

FM: fungal marker; IFD: invasive fungal dissase; DWLL diagnostic work-up (FM + CT + ather exams)
mlle- £ tifun g al therapy



ANTIFUNGAL TEDAVI

(PRIMER PROFLAKSI)



ECIL 5 Recommendations

Acute myeloid leukaemia patients undergoing intensive chemotherapy

Antifungal drug Grading Comments
Fluconazole Bl Cnly recommended if the incidence of mould infections is low.
[49{} mg qZ-‘l:l Fluconazole may be part of an integrated care strategy together

with a mould-directed diagnostic approach.

[traconazole oral solution Bl Recommended if baseline incidence of mould infections is high.
(2.5 mg/kg q12h.) May be limited by drug interactions or patient tolerability.
It is recommended to monitor serum drug concentrations.
Posaconazole N Recommended if baseline incidence of mould infections is high.
(oral solution 200 mg g8h Given the increased absorption of the tablet, it is likely that need for
EFISG or tablet 300 mg-qzdh 'tlmrapcuuc dmg,mnn'imnng 'urli bem:nfm_mﬂﬁ sueuﬁ:

300 mg q12h on day 1)

Voriconazole Recommended if baseline incidence of mould infections is high.
(200 mg g12h) it is recommended to monitor serum drug concentrations.

, Azoles should not be used empirically in case of prior mould-active azole prophylaxis.
Pre-meeting draft, Sept 7, 2015
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ECIL 5 Recommendations

Acute leukaemia patients undergoing induction chemotherapy
Antifungal drug : Comments
Echinocandins IV Insufficient data on efficacy and tolerability

Amphotericin B ' Insufficient data on dose, frequency and duration as well as
liposomal IV on efficacy and tolerability

Amphotericin B lipid Insufficient data on dose, frequency and duration as well as
associated IV on efficacy and tolerability

Aerosolized (ipo'somal Bl Only when combined with oral fluconazole
amphotericin B

Amphotericin B All-against
desoxycholate IV

Aerosolized Al-against
amphotericin B
deoxycholate

Pre-meeting draft, Sept 7, 2015
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Primary Antifungal Prophylaxis in Hemato-Oncology.

AML [B MDS) undergoing intansive chemotherapy (1T Hematobogical malienansies with profound and
prolonged neutropania [e.a. ALJ

Allogenaic HECT ECIL: azche €I dd  Allogenaic HACT {untid newtrophil recovery]

Allogenslz H {pending study results) Allegenele HECT {after newtrophll recovery and no GwHDY)

Allogeneiz HAL ECIL &EFsG: DIl .‘-'l.||ng|=,lnel'{ HECT with maoderate/sevare GuliD andln'r,lr

intensified [5
Acufe Mqﬂmblanl'k loukomia

Myelodysplastic syndrome {not recalwing IT) Hematologlcal malignancles besides AL

Mettipla Myeloma (including autologbus HSCT) Autclopous HSCT

Myeloproliferatlve dlsorders ECIL: “nat recammendad”
Chronic lymphocytic leukemia

Lymphoma (including autologous HSCT)

Pre-mesating draft, Sept 7, 2015
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Primary Antifungal Prophylaxis in Hemato-Oncology.

e s T s tntonsreduc h dnce o )

AML [& MDS%) undergoing Intensive chemotherapy (1T Hematological malignancies with profound and
prolonged neutrogenia (e AL)

Allogeneic HECT - pre-engraftment @ low risk for mould  Allogenele HSCT untll neutrophil recovery)
Allcgeneic HACT - pre-eparaftment (@ hish risk Allopeneic HACT {after neutrophil recovery + no GwHiD)

Allogeneic HSCT - GuHD Allapeneic HSCT with moderatefsevere GyHD andfor
intensified 15

Acute lyrmphoblastic levkemia
Myelodysplastic syndrome {not receiving 1] Hematological malignancies basides AL

Fultiple My=loma {including autalogous HSCT) Autolagous HSCT

Myeloproliferative disorders

Chronic ['-,lmpl'u_'lr.',,'l,"il; leukemia

Lymphoma {incheding avtolopous HSCT)

Pre-mmeeting drafl, Sept ¥, 2015
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ECIL 5 Recommendations for allogeneic HSCT recipients

Antifungal prophylaxis* Pre- Pre-engraftment [ GvHD

engraftment | High risk for moulds

Low risk for
moulds

Fluconazole Al A1l - against A-lIl against
Itraconazole Bl B-1 B-l

Voriconazole Bl - - B B
Posaconazole 05/Tablet B-Il B-l Al

Micafungin Bl Cl ca

Caspofungin No data No data No data
Janidulafungin

liposomal Amphotericin B Al C- cl

Aerosolized amphotericin B -l 8-l No data
plus fluconazole

Pre-meeting draft, Sept 7, 2015




ANTIFUNGAL TEDAVI

(AMPIRIK TEDAVI) TARTISALIM !!



ANTIFUNGAL TEDAVI

(PREEMPTIF TEDAVI) TARTISALIM !!



DAHA AZ ANTIFUNGAL ?

 GM ve Toraks BT'ye dayanarak preemptif
tedavi yaklasimi

 Antifungal kullaniminda azalma %35-
% l.7(%78)

e Mukormikoz ?

Maertens J et al. Clin Infect Dis 2005



Empirik vs Preemptif Tedavi (PREVERT)

Mortalite fark yok

* Preemptif Tedavi

» Nefrotoksisite oram azalmadi

» Antifungal kullanimi % 35 oraninda azaldi

(% 39.2 vs 61.3%; P=0.001)

» Ates basladiktan sonra tedaviye kadar gecen slre artti

(13 vs 7 giin, P=0.01)
* Ampirik Tedavi
» indiiksiyon tedavisi alan AML - daha iyi sagkalim

Cordonnier C, et al. CID 2009, 48: 1042-51



ALT GRUP ANALIZI ?

» Invazif fungal enfeksiyonlar preemptif
kolda anlamli olarak yuksek(4-13, p<0.02)

» Invazif fungal enfeksiyonlarin 6nemli bir
Kismi induksiyon tedavisi alan grupta

Cordonnier C et al. Clin Infect Dis 2009



ANTIFUNGAL TEDAVI
HEDEFE YONELIK TEDAVI



TEDAVI

BASLANGIC TEDAVI?
VOR+ECHINO o~ VOR ???
Lipid amphotericin B veya isavuconazole

Azol deneyimi olan hastada ampirik tedavi ?77?
Mukor???

llac etkilesimi

Antifungal direnc ( A. Terreus,A. Calidoustus, A.
lentulus)

KURTARMA TEDAVISI ??
Cok secenek yok




TEDAVI

Vorikonazol serum duzeyi takibi >2, <5.5

mcg/ml

Gorme degisiklikleri

Hallusinasyon

QTc uzamasi ( diger azol kisaltiyor!!)
NOropati

SSS etkileri

Alopesi,agiz yaralari

Uzun donemede;Deri kanseri riski



TEDAVI

Posakonazol ; sispansiyon-tablet ?
savukonazol-

trakonazol

Amfoterisin B — daha cok doz daha iyi ??7?
Ekinokandinler

Kombinasyon tedavileri (celiskili sonuclar)



TEDAVI

Aspergilloz - Vorikonazol

* Vorikonazol ile AmB-d
» 12. haftada sagkalim

* VRC %71 -AmB-d %58

Herbrecht R et al. N Engl J Med 2002



TEDAVI

Aspergilloz — Lipozomal-AmB
AmbilLoad calismasi
« 3 mg/kg ile 10 mg/kg
« 12. haftada sagkalim -3 mg/kg %72 -10
mg/kg %59

Cornely OA et al. Clin Infect Dis 2007



TEDAVI

Aspergilloz - Kaspofungin

61 Invazif Aspergilloz(yiiksek olasilikli veya kanitlanmis)
%85 notropenik
12. haftada sagkalim %53

Viscoli C et al. J Antimicrob Chemother 2009

24 Allojeneik HKHT
Invazif Aspergilloz(ytiksek olasilikli veya kanitlanmisg)
12. haftada sagkalim %50

Herbrecht R et al. Bone Marrow Transplant 2010



TEDAVI

* Immunmodulasyon
* GCSF



cw ™ O O O T QO

TEDAVI

CERRAHI

. Aspergillus rinosinuzit
. Tek AC lezyonu (kavite ici)- kanama?

Endokardit

. Perikardit
. Ampiyem

Osteomyelit
Protez enfeksiyonlari



IPA HASTALARINDAN ORNEKLER



60 Y, ERKEK HASTA

Sol yan agrisi, 6ksurik
Dahiliye, gogus hastaliklari, gogus cerrahisi vs.

Derinlesen trombositopeni-ITP; Uzun stre yuksek
doz steroid kullanimi

Trombopeniye eklenen pansitopeni; Kemik iligi
biyopsisi

Tani: Preklrsor B htcreli ALL

GMALL 2003

IDA-FLAG
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