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Aspergilloz

1. Invazif Aspergilloz

» Invazif Pulmoner Aspergilloz (IPA)
» Aspergillus sinuziti
» Dissemine Aspergilloz

2. Kronik (saprofitik) Aspergilloz

3. Allerjik Aspergilloz
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Fig. 10.3. Aspergillus. A mawure conidiophore
bearing sterigmata and chains of conidia.



Konak vs Aspergillus spp
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Figure 1 Interaction of Aspergillus with host. ABPA, allergic

bronchopulmonary aspergillosis; IA, invasive aspergillosis.

Kosmidis C, et al. Thorax 2015;70:270-277.
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Invazif Pulmoner Aspergilloz (IPA)

m Ensik Aspergillus fumigatus, daha nadir A. flavus, A. terreus, A. niger
m Infeksiy6z konidyalarin inhalasyonu
m Immunosupresif hastalarda doku invazyonu

Hematolojik kanser tedavisi

Hematopoietik kok hucre nakli (HSCT)

Solid organ nakli (SOT)

m Kesin Tani: Kultur + Histopatolojik inceleme (Dokuda hifalar)

m  Komplikasyon riski nedeniyle biyopsi yapilamayan durumliar

m Non-invazif yontemler: Serum biyobelirtecleri (GM, BDG)
Balgam ve/veya BAL ornegi (boyama, kultar, GM)

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.



Invazif Pulmoner Aspergilloz (IPA) - TANI

Host Risk Factors
for Invasive Aspergillosis

Klinik
bulgular

¢ Allogeneic HSCT

+ Pmn<500 + hematologic
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Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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TANI YONTEMLERI

Solunum orneklerinin direkt incelemesi
Kualtur

Histopatoloj
Galaktomannan (GM)
1-3 B-D Glukan “Possible” “Probable” “Proven”
PCR

Goruntuleme

Gelistiriimekte olan yontemler

De Pauw B, et al. EORTC. Clin Infect Dis. 2008;46(12):1813.
Ascioglu S, et al. Clin Infect Dis. 2002;34(1):7.
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Direkt Mikroskopik Inceleme

m Kalkoflor beyazi + 10% KOH

m 45° aciyla dallanan septali hyalen hifalari (3-6 mikron)
~1 Diger filamentoz mantarlar (Scedosporium spp ve Fusarium spp)
m Duyarhlik: dusuk

Gomori Metenamin gumus boyama - PAS: sitoloji preparatlari

:;ihzm; 2:':::‘:1:;0:?:;?]cmminmionoflhc brain abscess material showing septate hyaline SChwartZ S, et a.l BlOOd 2005,106(8)2641 Epub 2005 JU| 5
Pascual A, et al. Clin Infect Dis. 2008;46(2):201.

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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Aspergillus spp - Direkt mikroskopik inceleme




Kultur

m Normalde steril bolgeden ornekte ureme, doku invazyonu
~1 Duyarhhk: dusuk (GM + olan HSCT alicilarinda % 25-50)

1 PPV: BAL kulturlerinde en yuksek (bronkoskopi yapilan
hastalarda akciger infiltrasyonlari mevcut)

1 BAL ornegi sentrifuj edilmeli

A. fumitus A. flavus A. niger A. terreus

Schwartz S, et al. Blood. 2005;106(8):2641. Epub 2005 Jul 5.
Pascual A, et al. Clin Infect Dis. 2008;46(2):201.

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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Kultur

Hizli ureme: 1-3 gunluk inkubasyonda gorulebilir.
Spor igeren yapilari gorebilmek i¢in sporulasyon gerekir.
Yavas sporulasyon ! : Aspergillus lentulus, Neosartorya udagawae
(invazif infeksiyon)
m Balgam veya BAL kulturu pozitif prediktif degeri (PPV):
Konak

Klinik prezentasyon:
s HSCT alicilarinda, hematolojik kanser ve notropenik
hastalarda en yuksek (%72)

m SOT, steroid alanlarda: %58

a HIV: %14
BAL'da daha yiiksek (%50 duyarlilik; %95 ézgiillik) '

Howard A, et al. Ann Pharmacother. 2008;42(12):1859. Epub 2008 Nov 18.
Maertens J, et al. Cancer. 2006;107(12):2888.



Kultur — A.fumigatus
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Sabouraud’s at Lactophenol blue, 100x _/__,,,;,_.'?”f* ﬁ

G. Desoubeaux et al. / Médecine et maladies infectieuses 44 (2014) 89-101
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ESCMID: Mikroskopik Inceleme

Table 3
Microscopic examinations
Population Intention Intervention SoR QoE Comment
Any To identify fungal elements in ﬁﬁstological examination A ]‘]h Histopathology is an essential investigation
histological sections and stains] Gomori's methenamine silver Inability to definitively distinguish other filamentous fungi
stain Periodic acid—Schiff GMS: removes cellular background; more sensitive to

hyphal elements
PAS: advantage of counter stain to check cellular detail

Any To identify fungal elements in | Fluorescent dyes: Calcofluor A I Not specific to Aspergillus but high sensitivity and the
histological sections and stains] white™, Uvitex 2B, micromorphology may provide information on the fungal
Blancophor™ class (e.g. Aspergillus: typically dichotomous and septate,
) Mucorales: pauci-septate and 90° angle branching, yeast:
budding)

Rapid turnaround time
Broad applicability
May be applied to frozen sections, paraffin-embedded

tissue
Any To identify fungal elements in Immunohistochemistry B I Have the potential to provide genus- and species-specific
histological sections and stains Monoclonal antibody WF-AF-1 data
or EB-A1 Commercially available monoclonal antibodies
In situ hybridization WEF-AF-1 is specific for Aspergillus fumigatus, Aspergillus

flavus, and Aspergillus niger
Time consuming and not broadly available

Any To identify fungal elements in | Application of fluorescent dyes A Il Essential investigation
fresh clinical specimens (e.g. Calcofluor white™ or Uvitex 2B Not specific for Aspergillus species
BAL) or Blancophorm™ High sensitivity

Rapid turn-around time

Broad applicability

No species identification but the micromorphology may
provide information on the fungal class (e.g. Aspergillus:
typically dichotomous and septate, Mucorales: pauci-
septate and 90° angle branching, yeast: budding)

Abbreviations: BAL, bronchoalveolar lavage; CNS, central nervous system; GMS, Gomori's methenamine silver stain; HE, haematoxylin-eosin; PAS, Periodi
Quality of evidence; SoR, Strength of recommendation.

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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ESCMID: Kultur ve identifikasyon

Table 5
Culture and Aspergillus species identification
Population Intention Intervention SoR  QoE Comment
Any Primary isolation from deep ﬁuIture on SDA, BHI agar, PDA A ]]ﬁ Blood inhibits conidiation; BHI can help to recover some
sites samples (e.g. biopsies, at 30°C and 37°Cfor 72 h isolates; isolation of several colonies or isolation of the
blood, CSF) same fungus from a repeat specimen enhance
significance
Primary isolation from non- Culture on SDA, BHI agar, PDA A 111 High-volume sputum culture (entire sample) shown to
sterile samples, e.g. sputum, with gentamicin plus significantly increase recovery; quantitative cultures
respiratory aspirates chloramphenicol at 30°C and are not discriminative for infection or colonization
Q?’C for 72 h )
Identification of species Macroscopic and microscopic A 11 Colony colour, conidium size, shape and septation.
complex examination from primary Colour of conidia and conidiophore and conidiogenesis
cultures (tease or tape mounts are preferred); expertise needed
Identification of species Culture on identification media A 11 for interpretation
complex (and species at 25-30°C, 37°C and 50°C (2% Thermotolerance test (growth at 50°C for species
identification of A. fumigatus MEA and Czapek-Dox Agar) and confirmation of A. fumigatus)
specifically) microscopic examination
Identification at species level MALDI-TOF MS identification B 11 In-house databases are often used to improve
identification rates
Identification at species level Sequencing of ITS, f-tubulin A 111 Not necessary in organisms with typical growth, but in
and calmodulin cases of atypical growth
To study outbreaks Microsatellite and CSP analysis C 11 To study outbreaks (which in general may comprise
more than one genotype)
B 11 To study colonization patterns
Abbreviations: BHI, brain—heart infusion; CSF, cerebrospinal fluid; CSP, cell surface protein; ITS, internal transcribed spacer; MALDI-TOF MS, matrix-assisted |
ionization time-of-flight mass spectometry identification; MEA, malt extract agar; PDA, potato dextrose agar; QoE, Quality of evidence; SDA, Sabouraud dey
Strength of recommendation.

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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Gomori Metenamin gumus boyama

© 2019 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

Aspergillus fumigatus

Silver stain of lung tissue (x400) shows septate hyphae with acute angle
branching characteristic of Aspergillus fumigatus.



Taze preparat direkt inceleme May-Grunwald-Giemsa

G. Desoubeaux et al. / Médecine et maladies infectieuses 44 (2014) 89-101
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Invazif Pulmoner Aspergilloz (IPA) - TANI

m Klinik ve radyolojik olarak invazif fungal infeksiyonla
uyumlu bulgular; fakat serum GM (-) ve fungal boyama
ve kulturler (-) ise;

Bronkoskopi — BAL*
Mumkunse akciger biyopsisi:
m Bronkoskopiyle Transbronsiyal biyopsi
m BT esliginde transtorasik igne biyopsisi
» Video-aracili torakoskopik cerrahi (VATS)

m Histopatolojik tani gerekliligine hasta bazinda karar verilmel

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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Histopatolojik Inceleme

m Histoloji IA tanisinda 6nemli, ancak immun suprese hastada her
zaman biyopsi almak mumkun degil

m Gomori Metenamin gumus boyama
m Periodic acid-Schiff (PAS) boyama

m Scedosporium spp ve Fusarium spp: Aspergillus spp’ye benzer
goruntu

Kulturde cins ve tur duzeyinde tanimlama

m Mucorales: dik agiyla dallanan genis, septasiz hifalar !
(psodoseptasyon)
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Aspergillus bronchopneumonia histopathology

(Panel A) Magnified view of a slice of lower lobe shows multiple foci of necrosis,
some clearly centered on airways (arrows) as indicated by their intimate
association with pulmonary arteries. The lung parenchyma adjacent to the
necrotic regions is hemorrhagic.

(Panel B) Photomicrograph shows small colonies of Aspergi//lus (arrow) within a
bronchial lumen (L) and wall (W). Extension of fungus can also be seen into the
adjacent pulmonary artery, which is partly occluded by thrombus (T). An infiltrate
of neutrophils (N) is evident in the adjacent lung.

Uptodate
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Mucorales hyphae

Fine needle aspiration of right lower lobe of lung showing aseptate
hyphae (Papanicolaou stain, x400).
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IPA

Host

Time-
course

Pathology Angioinvasion,

coagulative necrosis,
haemorrhagic infarction

Prolonged and
profound
neutropenia

Days-weeks

Hyphae in tissue

picture

>l No hyphae_____

IPA with IPA with IPA without
angioinvasion mixed angioinvasion
histological

No angioinvasion,

pyogranulomatous inflammation,

inflammatory necrosis

Non-neutropenic with CGD,
corticosteroid therapy, HIV/AIDS,
non-neutropenic HSCT recipients,

GVHD

Weeks-months

Invasive
forms of

in tissue

Chronic forms
of pulmonary
aspergillosis
including
aspergilloma

i No angioinvasion, hyphae
i confined to pre-existing
lung cavity

Pre-existing structural lung
i disease, minor
immunological defects

Months-years

Kosmidis C, et al. Thorax 2015;70:270-277.




GALAKTOMANNAN (GM)

Aspergillus spp hucre duvarinda polisakkarit

EIA: EB-A2 monoklonal antikoru kullantlir.

Serum ve BAL’da GM: FDA onayli

IFI'yi diglamada kullanilir (NPV yuksek), PPV dusuk
Duyarhhik: (~% 70)

Ozgiilliik: (~% 90)

Klinik uyumluysa IPA tanisi icin yeterli kanit

ODI (optik dansite indeksi): kontrol “cut-off” OD’ne rolatif orani
Avrupa’da: yuksek esik deger: 1 - 1.5 ODI

Dusuk esik deger: 0.5 - 0.7— daha iyi performans

FDA: 2 0.5 — poazitif sonuc (kiflere etkili AF almayanlarda
duyarlihk yuksek)
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GALAKTOMANNAN (GM)

A B c D

| ) Rat monoclonal @

Galactomannan antibody EB-A2 Chromogen

"[_) ’; + peroxidase

Rat monoclonal
antibody EB-A2

Although once described as being Aspergillus specific, we now know that
galactofuranose is present in other fungi and certain other substances:
Fusarium spp, Penicillium spp , Histoplasma capsulatum
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GALAKTOMANNAN (GM)

m OD index cutoff: 0.5
sensitivite: %30-100, spesifisite: >%75
AL sivisinda GM duyarlhlik >%70

m Hematolojik malignite

Test perf ha ivi
a HSCT alicilari } est performansi daha iyi

m SOT alicilarinda sinirh performans

m PPD: <%50, NPD: >%90
m Tedaviye yanit — prognoz

Leeflang MM, et al. Cochrane Database Syst Rev. 2015
Pfeiffer CD, Fine JP, Safdar N SOCIin Infect Dis. 2006;42(10):1417.
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GM - Uyarilar !

Kuflere etkili antifungal tedavi alanlarda GM duyarlihigi dusuk

Mevcut piperacilin-tazobactam preparatlariyla nadiren yanhs
pozitiflik orani

IV amoksisilin-klavulonat

Antijenik benzerlik (galactofuranose iceren PS) — X reaksiyon :
Fusarium spp, Penicillium spp , Histoplasma capsulatum

HSCT sonrasi ilk 100 gunde KT/GVHD’ye baglh GIS mukoziti

olanlarda yanhg pozitiflik (besin ve bakterilerdeki GM translokasyonu)

Mikulska M, et al. Bacigalupo A, Viscoli C SOJ Antimicrob Chemother. 2012 Jul;67(7):1746-8.
Vergidis P, et al. J Clin Microbiol. 2014 Jun;52(6):2199-201.
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GM - Uyarilar !

» Besinlerin Aspergillus spp ile kontaminasyonu sonucu yanlis

pozitiflik

» BAL icin kullanilan sivida kontaminasyon

» Bazl kan urunu torbalarindan yanlis pozitiflik (Fresenius Kabi, Germany)
» IVIG alanlarda yanlis pozitiflik

» Cocuklarda bazen yanlis pozitiflik ?

» AC transplant alicilarinda kolonizasyon: yanlis pozitiflik

Mikulska M, et al. Bacigalupo A, Viscoli C SOJ Antimicrob Chemother. 2012 Jul;67(7):1746-8.
Vergidis P, et al. J Clin Microbiol. 2014 Jun;52(6):2199-201.
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ESCMID: Kan orneklerinde GM Testi

Table 6
Galactomannan testing in blood samples
Population Intention Intervention SoR QoE Comment
Patients with prolonged Prospective GM in blood” A I \ Highest test accuracy requiring two consecutive samples
neutropenia or allogeneic screening for IA  Draw samples C 1 with an ODI >0.5 or retesting the same sample
stem cell transplantation every 3—4 days Prospective monitoring should be combined with HRCT and
recipients not on mould- clinical evaluation
active prophylaxis
Patients with prolonged Prospective GM in blood” D Il Low prevalence of IA in this setting with consequently low
neutropenic or allogeneic screening for IA PPV of blood GM test
stem cell transplantation Prophylaxis may have a negative impact on sensitivity of
recipients on mould active the test or the low yield may be due to decreased incidence
prophylaxis of 1A
atients with a haematological — To diagnose IA GM 1n blood” Significantly lower sensitivity in non-neutropenic patients
malignancy
« Neutropenic patients A Il
« Non-neutropenic patients B Il
ICU patients To diagnose [A GM 1n blood” C I Better performance in neutropenic than in non-neutropenic
patients
Solid organ recipients To diagnose 1A GM in blood” C Il Low sensitivity, good specificity
Most data for lung SOT
Any other patient To diagnose 1A GM in blood" C Il Piperacillin/tazobactam may no longer be responsible for
false-positive results according to recent studies
Cross-reactivity in case of histoplasmosis, fusariosis,
talaromycosis (formerly: penicilliosis)
False-positive results reported due to ingestion of ice-pops,
transfusions, antibiotics, Plasmalyt® infusion
Cancer patients To monitor GM in blood” A Il
treatment

% Serum or plasma.

Abbreviations: GM, galactomannan; IA, invasive aspergillosis; ICU, intensive care unit; ODI, optical density index; PPV, positive predictive value; QoE, Qu
Strength of recommendation; SOT, solid organ transplantation.

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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ESCMID: Kan-digi orneklerde GM Testi

Galactomannan testing in samples other than blood

Population  Intention Intervention SoOR  QoE  Comment

Any 4 To diagnose pulmonary 1A To apply GM test on BAL fluid A ]]ﬂ GM in BAL is a good tool to diagnose,
optimal cut-off to positivity 0.5 to 1.0

Any To diagnose cerebral 1A To apply GM test on cerebrospinal fluid B Il No validated cut-off

Any To detect GM in tissue To apply GM test on lung biopsies B Il Using a cut-off 0.5 resulted in asensitivity of

90 % and a specificity of 95%; specimens
need to be sliced, precondition for doing so
is that sufficient material is available;
dilution in isotonic saline

Abbreviations: BAL, bronchoalveolar lavage; GM, galactomannan; IA, invasive aspergillosis; QoE, Quality of evidence; SoR, Strength of recommendation.

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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1-3-B-D Glukan

m Mantarlarin hucre duvari bileseni

m Panfungal Test: Aspergillus spp icin 6zgil degil, Candida spp,
Pneumocystis jirovecii 'de +

m Kriptokok ve zigomicetleri diglar.

m Sonuclar:
negatif (<60 pg/mL)
indetermine (60-79 pg/mL)
pozitif (>80 pg/mL)

m Sensitivite: %050-77, Spesifisite: %85-99
m Negatif prediktif degeri (NPV): cok iyi
m Tarama ile klinik bulgulardan dnce IF| tanisi ???

Lamoth F, et al. Clin Infect Dis. 2012;54(5):633.
Kawazu M, et al. J Clin Microbiol. 2004;42(6):2733.
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1-3-B-D Glukan - Uyarilar!

m Yanhs pozitiflik:

Seluloz membranlarla hemodiyaliz

IVIG

Albumin

Seluloz filtrelerin IV uygulamada kullanimi
Seroz yuzeylere gazli bez temasi

IV amoksisilin-klavulonat

B-glukan iceren bazi bakterilerle infeksiyon(Pseudomonas aeruginosa)
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ESCMID: B-D-GlukanTestl
Table 8
B-p-glucan assays
Population Intention Intervention SoR QoE Comment
Mixed population: adult ICU, To diagnose IFD  Diagnostic assay C 11 Five different assays
haematological disorders, SOT Overall sensitivity of 77% and specificity of 85%
Specificity limits its value in this setting
Screening assays C 11 Two or more consecutive samples: sensitivity: 65%;
specificity: 93%
Studies included once to thrice weekly. Varies with
assay and cut-off: Wako assay sensitivity: 40%—97%,
specificity: 51%—-99%
Adult haematological malignancy To diagnose IFD  Diagnostic assay C 11 Overall sensitivity: 50%—70%, specificity: 91%—99%
and HSCT
ICU—mixed adult To diagnose 1A Diagnostic assay C 1l Overall sensitivity: 78%—85%, specificity: 36%—75%,
immunocompromised patients NPV: 85%—92%
(haematology, SOT, cancer, Specificity increased at higher cut-off values
immunosuppressive therapy,
liver failure, HIV)
ICU—mixed adult population: SOT, Screening assays C 11 Sensitivity: 91%, specificity: 58%, PPV: 25%, NPV:
liver failure, immunosuppressed 98%.
Positive mean of 5.6 days before positive mould
culture
High false-positive rate in early ICU admission
Adult haematological malignancy To diagnose 1A Diagnostic assay C 1l Overall sensitivity: 57%—76%, specificity: 95%—97%
and HSCT Screening assays C Il Overall sensitivity: 46%, specificity: 97%
Confirmation with GM increases specificity
Data suggest BDG is unsuitable for ruling out
diagnosis of 1A
Abbreviations: BDG, p-p-glucan test; GM, galactomannan; HSCT, haematopoietic stem cell transplantation; 1A, invasive aspergillosis; ICU, intensiv
fungal disease; NPV, negative predictive value; PPV, positive predictive value; QoE, Quality of evidence; SoR, Strength of recommendation; SOT, sol

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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PCR

m Tire spesifik, sensitif, ancak ¢apraz kontaminasyon riski |

m Real-time PCR: standardize degil
m Duyarliik ~%85 , ozgulluk ~ %75

m Galaktomannan haftada 2 kez + PCR + BT :
Kanitlanmig/ yiiksek olasi IFl icin PPV %99.6
Duyarlilik %98 , ozgulluk: %95

m Multipl test kombinasyonu, tanisal strateji ile |A dislanabilir ya da
dogrulanabilir.

m PCR kullanildiginda sonuclar diger tanisal testler ve klinikle

birlikte degerlendirilmelidir.

S. Arikan Akdagli, Turkish J Hematol 2014; 31: 342.
White PL, et al. J Clin Microbiol 2016 Apr;54(4):960-6
Barnes RA, et al. J Infect. 2013 Sep;67(3):206-14.
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Gelistirilmekte olan yontemler

m Lateral flow device (LFD) : Monoclonal JF5 antikoru kullanarak
aktif cogalan Aspergillus spp’nin mannoproteinini saptar. Ucuz, hizli,
ozel ekipman gerektirmiyor. (Serum ve BAL ornekleri)

m Thermal desorption-gas chromatography/ mass spectrometry:
Insan nefesinde sekonder metabolitleri saptar. “Proven or probable I1A”
da duyarlilik ve 6zgulluk yuksek

m Kombine testler (serum GM, serum/tam kan PCR, 1-3-B-D
Glukan, LFD...)

m Fluorescent in situ hybridization (FISH)
m Immuno-PET / MRI
m Presipitin antikorlari (sadece kiif mantarlarina allerji tanisi igin)
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Lateral flow device (LFD)
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LFDs for Aspergillus immunoglobulin using unspecified capture antigens in
precipitin-positive sera from patients with chronic pulmonary aspergillosis and
from precipitin-negative patients (controls).

The upper band is the device control band, and the lower band is the test band

Richardson M, et al.Current Fungal Infection Reports (2018) 12:127-136



Thermal desorption-gas chromatography/ mass spectrometry

Volatile Organic Compounds

( = ] T3 = |
T —— p—i} A. B-trans-bergamotene
< , —_— — e S e B 9 l § o
P e - - = = 2 e p
' 3 < [ — — = :  — B. Trans-geranylacetone _L_ L - _I_
) - - - [——
a s ey S— | , — ;
—_—— g " —— D. a-trans-bergamotene \[\;t\/'ﬁ/
. — )
. — — — E. Limonene
> — C— " 2
< = L — e— E. Camphene @
s s -
= . G. a-pinene
_— | —
= E ——— 1 ———
g ———————) g H. B'pinene TBL
© — ———
& .
= S——
— _—
A B C D E F G H

relative abundance

Figure 2. Relative abundance of Aspergillus terpene metabolites in breath samples. This heatmap shows the average integrated area of terpene
metabolites (columns A—H) in the breath of 64 patients with and without invasive aspergillosis (lA).

Koo S, et al.Breath Diagnosis of Aspergillosis, CID 2014:59
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Fig. 1 Main steps of the FISH method

Epifluorescence
microscopy

(60—90 min)

Moura, S., et al. European Journal of Clinical Microbiology & Infectious Diseases (2018)
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GORUNTULEME YONTEMLERI

m Ince kesitli BT, spiral BT, HRCT
m “ALARA: As Low As Reasonably Achievable”

BT bulqulari:

m Halo belirtisi: makronodul >1 cm etrafinda buzlu cam (anjiyo-invazyon)
erken bulgu, duyarl ancak ozgul deqil

m “Air crescent” (hava hilal) bulgusu ge¢c donemde anjiyo-invazif
aspergillozu tanimlar, erken tanida yararli
plevra tabanli kama seklinde konsolidasyon
alveoler konsolidasyon
SOT alicilarinda kitle
Bronkoinvazif formlar: tomurcuklanan agac goruntusu

m Hemoptizi varsa pulmoner BT anjiyografi



Halo (Ayla) belirtisi Hava-hilal (Ayca) belirtisi

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

Sequential high-resolution CTs in 25 patients with neutropenia and IPA at
diagnosis: median number of lesions=2, bilateral in 48%

A

Baseline: halo Day 4: 1size, |halo Day 7: air crescent

Halo transitory: <5 days; increased volume for 1 week — stabilization — air crescent
IPA=invasive pulmonary aspergillosis.

Slide courtesy of Kieren A. Marr, MD.
Caillot et al. J Clin Oncol. 2001:19:253-259.



G. Desoubeaux et al. / Médecine et maladies infectieuses 44 (2014) 89-101
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IPA - Goriintiileme

Table 1. Imaging findings in patients with invasive pulmonary
aspergillosis.
MNo. {ﬂ.-""-::r}
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)
Cawvitary lesion® 48 (20.4)
Air bronchograms 37 (15.7)
Clusters of small nodules (<=1 cm in diametear) 25 (10.6)
Pleural effusion 25 (10.86)
Air crescent sign 24 (10.2)
MNonspecific 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 a4 (1.7)
Pericardial effusion 2 (0.9)
MNOTE. Patients may hawve =1 type of lesion.
? Includes macronodules with or without halo sign and infarct-shaped
macronodules.
B A macronodule with a perimeter of ground-glass opacity.
© Includes infarct-shaped consoclidations.

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



" A
ESCMID: Goruntuleme ve BAL

Table 2

Recommendations for imaging and bronchoalveolar lavage

Population

Neutropenia, fever or clinical
symptoms of pneumonia,
empiric antibiotics failing to
achieve defervescence, e.g.
FUO

Haemoptysis

Any, with infiltrate

Any, with infiltrate

Intention Intervention® SoR  QoE Comment

To detect pulmonary infiltrates /Chest CT and thin section multi- A 1l Dose optimization
detector CT (MDCT) recommended

To identify vessel occlusion Chest angio-CT/pulmonary CT B Il
angiography

To identify vessel erosion Chest angio-CT/pulmonary CT A Il
angiography

To identify possible underlying] BAL A

fungal or other infectious

disease

To obtain appropriate quided BAL A Il
specimens for microscopy,

culture and PCR

Abbreviations: BAL, bronchoalveolar lavage; CT, computed tomography; FUO, fever of unknown origin; PCR, polymerase chain reaction;

Strength of recommendation.

* Diagnostic tests are interventions.

Ottmanm A I et aflCtinicat
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Immuno- PET / MRI

oepaeeon Infection and tracer injection j\
HO

o \../

ol
N I

Aspergillus
fumigatus

FIGURE 1 | Schematic representation of antibody-guded immunoPET/MR magng of IPA in a neutropenic mouse model of desase. Twenty-four hours (-1 day) prioe
10 indaction with A fumigafus, and administration of the PET racer, nautropenia i nduced in mice by the npchon of 100 ug of the anti-Ly-6G/anti-LyBC antibody
RB6-8C5. Al time O, mice are infacted by intratracheal rjaction with &n A umigalus spore suspension and with simulanecus tal vein ngection with a JFS-based
PET tracer. The tracer shown & mAD JF5 conjugatad to the positren emitter %4 Cu wsing the chelator NODAGA. Simultaneous PET/MR imaging of animals is then
pt:ckm wd 3, "’4 .ﬂd 48 h after nfacton/racer inection. Ex wvo bio-dstrbution and sutoradiograply are conducied aNter the last PET scan &t 48 h. Adapted from

| 71 ' 1 )
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Immuno- PET / MRI

FIGURE 2 |
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TANI ve TEDAVI ALGORITMASI

Definition of patient populations:
GM (and PCR) monitoring OR mould-active prophylaxis

Symptoms (e.g. persistent fever) L L —| Positive GM or PCR

Minimum diagnostic procedures: CT and microbiological work-up (cytology, culture & biomarkers)

CT negative / biomarker negative: CT positive / biomarker negative:

If prophylaxis: Continue prophylaxis, consider TDM, and If prophylaxis: Discontinue prophylaxis or consider TDM.

actively exclude alternative foci (e.g. sinusitis) Treat as recommended for targeted treatment, but change

If no prophylaxis: No antifungals and actively exclude antifungal class

alternative foci (e.g. sinusitis) If no prophylaxis: Start antifungal therapy for fever-driven
strategy

CT negative / biomarker positive: CT positive / biomarker positive:

Actively exclude alternative foci (e.g. sinusitis). Treat as Treat as recommended for targeted treatment, but change

recommended for targeted treatment, but change antifungal antifungal class if prophylaxis was given

class if prophylaxis was given

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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TANI ve TEDAVI ALGORITMASI

Haftada 1-2 x GM ve PCR
I

-

Tek + GM veya PCR sonucu GM ve PCR hep negatif

Olasi/1 olasi IPA kriterleri +:
Tedavi

Persistan nétropenik ates Afebril

HRCT ve Tedavi yok

Tipik HRCT bulgulari var | HRCT’de tipik bulgu yok ‘

Olasi IPA icin tedavi

Diger infeksiyonlari

“igwre 1: DMiagnostic and treatment algorithm for the biomarker-based diagnostic strategy



Possible, probable, or proven invasive pulmonary aspergillosis

<4 L

Baseline;
CT scan
Serum GMM, respiratory culture
Inflammatory markers

I possible: BAL for culture, micoscopy, G, PCR
Dptional: PCR, BEG frosm serum

Repeat low-dose CT scan, serum G, inflammatory markers

If pasitive at baseline; PCR, BDG from serum

Stable or improved clinical Sewvere climical detericration

condition L
Mew signs of dissemination
{Teoioted worsening of or

pulmaonary lesions aliowed at Progression of clinical signs, CT,
this point) and biomarkers

Day 14+ jor eadier if dinical detericoration):
Repeat CT s=can, serum G, inflammatory markers

CONSIDER BIOPSY, CHECK FOR OTHER INFECTION, CO-INFECTION, ANTIFUNGAL RESSTANCE

If positive at baseline: PCR, BDG from serurm

ANTIFUNGAL TREATMENT OR [PA ACCORDING TO HOSPITAL STANGAAD
Conmmuous cumcar monmorinG, TOM®, AND DIAGNOSTICS UNTIL COMPLETE RESOLUTION
SALVAGE TREATMENT: CHANGE TO OR ADD DRAUG FROM [IF FERENT GROUP, CHECK EXPOSURE (TDM)

Progressiom of
Stable clinical signs, CT, arnd climical signms, CT,
bicmarkers and/Sor
biomarksrs

SALVAGE DIAGNOSTICS

Improwed clinical
sign=s, CT, and
bBiomarkers

TOM = Therapeutic Drug Monitoring. if applicable  Heinz, W. J., Vehreschild, J. J., & Buchheidt, D. (2018).
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TEDAVI

m Erken antifungal tedavi (Antifungal yonetim)
Risk altindaki hastalarin belirlenmesi ve izlenmesi
Antifungal tedavinin rehber onerileri dogrultusunda baslanmasi
Erken ve dogru tani
Optimal antifungal ilagc secimi
Antifungal tedavinin gunluk gozden gecirilmesi ve de-eskalasyon

s Immunomodiilasyon

m Cerrahi ?

Munoz P, et al. Antifungal stewardship in daily practice and health economic implications. Mycoses. 2015;58(2):14-25
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Relative size of target population for

each treatment option

Prophylaxis

Risk factors

Empirical

.
A

Pre-emptive

&
Early tests

Positive culture

Timeline of IFl treatment options

Source: Expert Rev Pharmacoeconomics Qutcomes Res @ 2013 Expert Reviews Ltd



" S
ANTIFUNGAL TEDAVI

“Proven”

«Probable” Pre-emptif
“Test pozitif”

Empirik
Risk altinda + “ates”

“Possible”

Profilaksi
“Yuksek Riskli” tum hastalara
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ERKEN ANTIFUNGAL TEDAVI

m Azoller, Polienler, Ekinokandinler

m Secim:
Konakc¢i immun durumu
Karaciger - bobrek fonksiyonlari
Tolerabilite

Onceki tedaviler?

m Baslangic¢c Tedavisi
m Kurtarma Tedavisi

m Tedavi suresi: Minimum 6-12 hafta
Tum semptom ve bulgular duzelene kadar...
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Empirik Tedavi

m Uzun suren notropenili hastalarda

m Persistan ates + genis spektrumlu antibakteriyel
tedaviye yanitsizlik

m Tedavi siklikla empirik baslanmakta:
Klinik bulgulari ozgul deqil
Kultur bazli tani yontemlerinin sensitivitesi dusuk
Ureme oldugunda kolonizasyon / infeksiyon ayrimi zor
Doku biyopsisi almak guc
Mortalite yuksek
Tedaviyi erken baslama baskisi !
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Pre-emptif Tedav!

m “Tani-gudumlu” tedavi

m Fungal infeksiyon lehine laboratuvar / goruntuleme bulgusu varsa;
1 Galaktomannan ve/veya beta-D-glucan
1 Tipik HRCT bulgulari

D

@

-
Galactomannan

/ﬁf)

~N
o /

(NS



BASLANGIC TEDAVISI

Vorikonazol
Vorikonazol alamayanlar: (ciddi hepatotoksisite, ila¢c etkilesimi)
Lipozomal Amfo B VEYA

Izavukonazol (renal disfonksiyon, siklodekstrin nedeniyle 1V
vorikonazol alamayanlar)

Kemoterapi ilaclari ile ilag etkilegsimlerine dikkat:
Etkinlik azalabilir
Toksisite artabilir

Antifungal direng: Aspergillus calidoustus , A. terreus, A. lentulus,
(1 MIK)
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Vorikonazol

m Vorikonazol (iv /:po): 1. giin: 2x6 mg/kg IV
Sonra 2x4 mg/kg IV
2x200 mg po
2x4 mg/kg (300 mg) po

Q Serum kararh duzey takibi (5 - 7 gunde 1):
>1 - < 5.5 mecg/ml (mg/L)

a llac etkilesimi (kemoterapotikler !)
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Vorikonazol

=

0 Yan etkiler: gérme bozuklugu
halusinasyonlar
noropati
hafiza kaybi _
QTc interval uzamasi
alopesi
cilt dokuntusu , periostit

— gecici

m |V formulasyonlari siklodekstrin araci “sulphobutylether-beta-

cyclodextrin (SBECD)” icerdiginden nefrotoksisite

m Onceden renal hastaligi ve CrCl <50 mL/min olanlarda kullaniimamali
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Amfoterisin B lipid formulasyonlari

m Lipozomal Amfoterisin B (AmBisome): 3 - 5 mg/kg/gun IV

m Amfoterisin B Lipid Kompleks (Abelcet; ABLC) : 5 mg/kg/gun IV

(kurtarma tedavisinde)

m Vorikonazol maruziveti + mukormikoz ihtimali varsa...

m Tedavi empirik baslanirsa, tanisal igslemlere devam edilmeli,
— IPA tanisi kesinlesirse, vorikonazole gecilmeli

m Yan etkiler: inflzyon iligkili reaksiyonlar, elektrolit bozukluklari



w
lzavukonazol

s On-ilag: Izavukonazonyum sulfat (Cresemba)
m 2015: FDA ve EMA onayi

m Yukleme dozu: 48 saat boyunca 3 x 200 mg) po veya IV
m — Son yukleme dozundan 12-24 saat sonra 1 x 200 mg po veya IV

m Yan etkiler: bulanti, kusma, ishal, basagrisi, hipokalemi,
transaminaz yuksekligi, periferal odem, inflzyon reaksiyonlari
(titreme, hipotansiyon, dispne), QT interval kisalmasi

m Yan etkileri diger azollerden daha az, diger azolleri tolere
edemeyenlerde kullanilabilir.



®
Ekinokandinler

m Kaspofungin (FDA onayh) :

1. gun: 70 mg IV yukleme, sonrasinda 50 mg 1V,
Yanit yetersiz ise gunluk doz maksimum 70 mg’a c¢ikartilabilir.

m Mikafungin (FDA onayi yok) :

100 - 150 mg IV

m Anidulafungin (FDA onayi yok) :

1. gun: 200 mg IV yukleme, sonrasinda 100 mg V.

m Yan etkiler: orta diizey AST- ALT- ALP yiiksekligi



S
KURTARMA TEDAVISI

m Tedaviye yanitsiz / ilerleyici IPA
m Yeni bir patojen?

Terapotik doz duzeyi, ilag - ilag etkilesmesi, uyum sorunu, direng
problemi ?

Antifungal ila¢ sinifini degistirmeli

Mumkunse immunosupresyonu azaltmali

Nekrotik lezyonlarin cerrahi rezeksiyonu
Monoterapiye cevap yoksa kombinasyon tedavisi:

Vorikonazol (2B) Caspofungin
veya

veya
Izavukonazol (2C) Mikafungin
veya veya
Lipozomal Amfo B (2C) Anidulafungin
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Antifungal duyarlik testleri

m Aspergillus spp’de intrensek polien veya azol direnci
m  Azol maruziyeti sonrasinda kazanilmig direng

m (Cevredeki azol fungisidlere maruziyet sonrasi direng, solunan havada

direncli sporlar

m Cevresel azol direnci <%10 ise primer segenek degistiriimemeli
m >%10 direnc varsa; vorikonazol + ekinokandin / Amfo B

m Tek bir ornekten uretilen farkh Aspergillus kolonileri farkli direng

profilleri barindirabilir — 5 koloniden duyarlilik calisiimali
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Antifungal duyarlik testleri (anti-fungigram)

m Aspergillozda rutin olarak onerilmez (IDSA 2016)

Aspergillus turlerinde tedavi yaniti yoksa,
Azol direnci suphesi,
Epidemiyolojik kanit

m  Aspergillus fumigatus turlerinde triazol direnci hem onceden azol
kullanmamis hem de kullanmis hastalarda belirlenmis.

m A. calidoustus, A. lentulus, ve Neosartorya udagawae: birgcok
antifungale yuksek duzey intrensek direng¢ barindirir.



ESCMID: Azol direnci icin test endikasyonlari

Table 15
Indications for testing for azole resistance in clinical Aspergillus isolates

Population [ntention [ntervention

S0R QoE Comment

All clinically relevant Aspergillus Identify azole resistance  Reference MIC testing
Isolates (in patient groups or
regions with known azole

resistance)
Clinically relevant Aspergillus  Identify isolates with Species identification to
Isolates in patient groups Intrinsic resistance complex level

with high prevalence of azole
resistance or patients
unresponsive to treatment

Clinically relevant A. fumigatus Identify azole-resistant Routine azole agar
Isolates A fumigatus screening
All 1solates —resistance Determine the local Periodical reference MIC
surveillance epidemiology of azole testing of A. fumigatus
resistance complex
Azole-resistant isolates Determine nature and Cyp51A-gene mutation
trends in Cyp51A mutation analysis
distribution

A

A

A

A

In situations where rapid
testing is available

Some species are
intrinsically resistant—e.g.
A. calidoustus (azole
resistant) and A. terreus
(AmB resistant)

Identifies resistant colonies
that require MIC-testing
Test at least 100 isolates

Test resistant isolates from
surveillance survey

Abbreviations: AmB, Amphotericin B; MIC, minimum inhibitory concentration; QoE, Quality of evidence; SoR, Strength of recomme
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Vorikonazole yanitsiz IA

Voriconazole-refractory 1A

Misdiagnosis?

Mo

Inadequate wvoriconazole level?

o

Angioinvasion?

M n_l_

Immune reconstitution
inflammatory syndrome?

Noj

Resistance?

Limitation nanrﬁhnlngic diagnosis
— immunohistochemistry

False-positive galactomannan
— fungal culture from non-sterile site

Co-infection of other mold

— combined antifungal therapy or switch
to liposomal amphotericin

Trough level and Cyt P450 2C19 polymorphism
— dose-adjustment of voriconazole

Evaluation of devitalized tissue or vessel invasion
— surgical intervention

Evaluation of neutrophil count and fungal burden
— continue the voriconazole therapy

Drug susceptibility test of culture isolate
— switch to liposomal amphotericin or
echinocandin combination therapy

Figure 4. A proposed sequential approach to investigating
cases of voriconazole-refractory aspergillosis.

Se Yoon Park, et al. Korean J Intern Med 2017;32:805-812
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IMMUNO-MODULASYON

= Immunosupresyonun azaltiimasi:

Notropenik hastalarda kemik iligi toparlanmasi IA kontrol{ igin
Kritik onemli

HSCT alicilarinda engrafman olmamasi IA’a bagh 6liime neden

m Koloni-stimulan faktorler (CSF): Hasta bazinda risk-yarar
orani

Notrofil kemotaksisi ve fagositozu arttirir.
G-CSF notropeni ve hospitalizasyon suresini kisaltir.
Infeksiyona bagli mortaliteyi azalttigina dair kesin kanit yok

m Granulosit Transfuzyonlari: Az sayida hasta igeren galisma
verisi mevcut
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IPA - CERRAHI

m  Kronik nekrotizan hastalik varliginda nekrotik doku debridmani
1 lezyonlarin yerlesimi ve yayilimi
1 gerekli rezeksiyon derecesi
1 komorbiditeler
1 cerrahiyi tolere edebilme
1 kemoterapinin gecikmesinin olasi etkisi

m Genelde uygun degil

m Komplikasyonlar:
1 Kanama
= Ikincil enfeksiyonlar
7 lyilesmeyen yaralar
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INVAZIF PULMONER ASPERGILLOZ

V.
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2016 IDSA guideline
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1. Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee38
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3. Tissot. F, et al. Haematologica 2017, Vol102(3):433-444

4. Limper AH,et al. Am J Respir Crit Care Med. 2011;183(1):96.



IDSA 2016

1.
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lovel of confidence

Study design
confidence
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of effect
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Figure 1.

Ry N

Consider lowering or raising
level of confidence

2. 3.
Final level of
confidence rating

or raising confidence in an estimate of effect
across those considerations
¥ Lower if A Higher if
Sy “u‘

3. Implication of the
Strength of Recommendation

Strong

<» Population: Most people in this situation would want the
recommended course of action and conly a small proportion
would not

<+ Healthcare workers: Most people should receive the
recommended course of action

<+ Policy makers: The recommendation can be adapted as a
policy in most situations

Weak

«*» Population: The majority of people in this situation would
want the recommended course of action, but many would not

<+ Healthcare workers: Be prepared to help pecple to make a
decision that is consistent with their own values/decision aids
and shared decision making

«» Policy makers: There is a need for substantial debate and
involvement of stakeholders

Approach and implications to rating the quality of evidence and strength of recommendations using the Grading of Recommendations, Assessment, Development,

and Bvaluation {(GRADE) methodology {unrestricted use of the figure granted by the US GRADE Network) [4].




"
Clinical Infectidaiimigakdpfectious Diseases Advance Access

I D S ﬂ G U I D E L I N E Infec _;Ollli sCases iy 13[ America hiv medicine associaton

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

Thomas F. Patterson,™® George R. Thompson 11,2 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. Bennew'”®

TUniversity of Texas Health Science Center at San Anton iD and South Texas Veterans Health Care System; “University of Califomnia, Davis; Mational Aspergillosis Centre, University Hospital of South

Manchester, University of Manchester, United Kingdom; *Massachusetts General HDSDIIEIl and Harvard Medical School, and Tufts Medical Center, Boston, Massachusetts; *University of Strasbourg,

Fmrce University of Texas MD Anderson Cancer Center, Houston; ®lohn Hl::-pk s University School of Medicine Elr'd the Sidney Kimmel Comprehensive Cancer Center, Baltimore, Maryland;
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Disease, Mational Institutes of Health, Bethesda, Maryland —

m Tanisal inceleme devam ederken erken antifungal tedavi
m |k basamak tedavide vorikonazol (1A),

m Kullanilamadigi durumda ve kurtarma tedavisinde Lipo-Amfo B
(2B) veya Izavukonazol (2B)

m AQir hastalik ve yalnizca kurtarma tedavisinde kombinasyon:
Vorikonazol + Ekinokandinler (2B)

m Ekinokandinler primer tedavide onerilmez.
m Minimum: 6-12 hafta

Thomas F. Patterson, et al. 2016 Update by IDSA, CID June 29, 2016
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IDSA 2016

Table 1. Summary of Recommendations for the Treatment of Aspergillosis

Therapy
Condition Frimary Altemnative Comments
Invasive syndromes of Aspergillus
IPA Voriconazole (6 mghkg [V every 12hfor 14, followed by 4 mg/kg ~ Primary: Liposomal AmB (3-b mg/kg/day IV), isavuconazole 200 Primary combination therapy is nol routinely recommended;
[V every 12 h: oral therapy can be used at g every 8 h for 6 doses, then 200 mg daily addition of another agent o switch to another drug class for
200-300 mg every 12 h or weight based dosing on amgkg  Salvage: ABLC (b mafka/day IV), caspofungin (70 mo/day IV x 1, salvage therapy may be considered in individual patients; dosage
basis); see text for pediatric dosing then 50 mg/day [V thereafter), micafungin (100-150 mg/day V), in pediatric patients for voriconazole and for caspofungin is

posaconazole (oral suspension: 200 mg TID; tablet: 300 mg BID  different than that of adults; limited clinical experience is reported
onday 1, then 300 mg daily, V: 300 mgBIDonday 1,then300  with anidulafungin; dosage of posaconazole in pediatric patients
mg daily, itraconazole suspension (200 mg PO every 12h) has not been defined

Primer

Tedavi

Alternatif

IPA

Vorikonazol

Primer: Lipozomal AmB, Izavukonazol

Kurtarma: ABLC, kaspofungin, mikafungin,
posakonazol

Thomas F. Patterson, et al. 2016 Update by IDSA, CID June 29, 2016
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Tedavi sirasinda ilac-ila¢ etkilesimi

Kalsinorin inhibitorleri (KNI) ve Azollerle KNI diizeylerinde belirgin
mTOR?* inhibitorleri artis
Kortikosteroidler Azollerle dlizeyleri artar
Antiretroviral ilaglar Degisken etkiler
Rifampin / Rifabutin Rifampin / Rifabutin dlizeyleri artarken
azol duzeyleri azalir.
Vinkristin ve diger vinka alkaloidleri Azollerle birlikte norotoksisiste (periferik

noropati ve nobet), azol duzeyleri artar.
Siklofosfamid Bazi azollerle dlizeyi artar.
QT araligini uzatan ilacglar (FQ, makrolid, QT araligi uzar, azollerle kardiyak

antiaritmikler, Ca kanal blokerleri, aritmi gozlenebilir.
antihistaminikler , psikiyatrik ilaclar etc)

MTOR*: mammalian target of rapamycin
Thomas F. Patterson, et al. 2016 Update by IDSA, CID June 29, 2016
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Tedavi sirasinda terapotik ilagc monitorizasyonu

Farmakokinetik degiskenlik I\V'den po’e gecis, hepatik, renal, Gl
fonksiyon degisikligi, fizyolojik instabilite

Etkilesen ilaclar CYP3A4, anti-asit, PPI (itrakonazol kap,
posakonazol susp), ART, steroidler
(vorikonazol)

Agir hastalik Yaygin, kritik yapilara yakin, multi-fokal
Hastalik, SSS infeksiyonu

Tedavi uyumu Uzun sdreli konsolidasyon tedavisi veya
sekonder profilakside onemli

Olasi “breakthrough” I geri tepme Yetersiz antifungal maruziyetinde fungal

infeksiyonu hastalik progresyonu ?

Olasi ilag toksisitesi Hepatotoksisite icin net tanimlanmis

Vorikonazol: norotoksisite

Thomas F. Patterson, et al. 2016 Update by IDSA, CID June 29, 2016
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European Conference on Infections in Leukemia

(ECIL) GUIDELINE ARTICLE

ECIL-6 guidelines for the treatment of invasive
candidiasis, aspergillosis and mucormycosis

EUROPEAN (2) IEn.erre.‘[t:la Storti
] [ . . HEMATOLOGY oundation
in leukemia and hematopoietic stem cell
transplant patients
Frederic Tissot,* Samir Agrawal,? Livio Pagano,® Georgios Petrikkos,*
Andreas H. Groll,* Anna Skiada,® Cornelia Lass-Florl,” Thierry Calandra,? EO RTC
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ECIL-6 : IA Baslangi¢ Tedavisi

Table 7. ECIL-6 recommendations for first-line treatment of invasive aspergillosis.

Comments

Voriconazole? Al Daily dose: 2x6 mg/kg on day | then 2x4 mg/kg
(Initiation with oral therapy: C I1)

[savuconazole Al As effective as voriconazole and better tolerated

Liposomal amphotericin B Bl Daly dose: 3 mg/kg

Amphotericin B lipid complex Bl Daily dose: 5 mg/kg

Amphotericin B colloidal dispersion Cl Not more effective than d-AmB but less nephrotoxic

Caspofungin Cll

ltraconazole CIII

Combination voriconazole* + anidulafungin Cl

Other combinations CIII

Recommendation against use

Amphotericin B deoxycholate Al Less effective and more toxic

*Monitoring of serum levels is indicated. In the absence of sufficient data for firstline monotherapy, anidulafungin, micafungin and posaconazole have not been graded.

Tissot F, et al.Haematologica | 2017; 102(3)
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ECIL-6 : IA Kurtarma Tedavisi

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

Grade Comments

Liposomal amphotericin B 3 o data on voriconazole farlure
Amphotericmn B lpid complex 3 o data on voriconazole fatlure
Caspofungin 3 o data on voriconazole farlure
traconazole Cll nsufficient data

0saconazole 3 o data on voriconazole fatlure
Voriconazole 3 [not used In first-line

Combination 3 Vartous studies and conflicting results

‘Monitoring of serum levels is indicated, especially if posaconazole oral suspension is used.

Tissot F, et al.Haematologica | 2017; 102(3)



" JEE
Refrakter ya da Progresif Aspergilloz —
Kurtarma Tedavisi

m Radyolojik olarak progresyon kaniti, devam eden GM pozitifligi

m Mevcut tedaviye bir antifungal ajan eklenebilir

m Ya da baslangi¢ rejimi digsindaki siniflardan antifungal ajan
kombinasyonu yapilabilir (zayif oneri, orta kanit duzeyi)

m Kurtarma tedavisinde kullanilabilecek ajanlar:

LAmB, mikafungin, kaspofungin, posakonazol veya itrakonazol
(guclu oneri; orta kanit duzeyi)

m Baslangictaki triazol tedavisine yanitsizlik varsa LAmB £ ekinokandin
dusunulmelidir

IDSA 2016, ESCMID 2017
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Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline
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» A.fumigatus vorikonazol MIC =2 mg/L (IM) ile infekte hastalarin vorikonazol
monoterapisine daha az yanit verip vermedikleri net degil. Bu hastalarda tedavi
yetersizligi olasiligi yuksek oldugundan invaziv aspergilloz durumunda
ekinokandin ya da LAmB ile kombine tedavi dugunulmeli (Alll)

» Cevre izolatlarinda azol direnci <%10 ise yaklasim primer tedavi seklinde

» Azol direnci >%10 ise primer tedavide vorikonazol + ekinokandin (Blll) veya

vorikonazol + LAmB (Blll)

Ullmann A.J., et al. ESCMID -Clinical Microbiology and Infection (2018), elee382.
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ESCMID: Birinci basamak hedefe yonelik tedavi

Table 27
Targeted therapy of pulmonary disease—first line
Population Intention Intervention SoR QoE' QoE? QoE* Comment
1] Neutropenia (non- To increase Isavuconazole 200 mg IV tid day 1-2, A | 1l I, D 111, if mould active azole
allo HSCT recipients) response and then 200 mg qd oral prophylaxis fewer adverse
2] Allo-HSCT  (during survival rate effects than voriconazole
neutropenia) Voriconazole 2 x 6 mg/kg IV (oral A I 1l Il C Il for start with oral; D I, if
3] Allo-HSCT (w/o 400 mg bid) on day 1, then 2—4 mg/kg prior mould active azole
neutropenia) or IV (oral 200—-300 mg bid) prophylaxis; TDM
other non- L-AmB 3 mg/kg B Il 1l; Il
neutropenic Combination of voriconazole 6/4 mgjkg C | |1 1 No significant difference
patients bid (after 1 week oral possible (300 mg compared to voriconazole, in
bid)) + anidulafungin 200/100 mg GM-positive (subgroup) better
survival; TDM
Caspofungin 70 mg qd day 1, followed C Il ! 1l
by 50 mg qd (if body weight <80 kg)
Itraconazole 200 mg g12 hIVonday 1, C Il ll.. Il DI for start with oral, TDM
then 200 mg/qd D 111, if mould active azole
prophylaxis
AmB lipid complex (ABLC) 5 mg/kg C Il 1l 11
Micafungin 100 mg C 1l 1l 11
AmE colloidal dispersion (ABCD) D | 11 11
4—6 mg/kg
Conventional AmB 1-1.5 mg/kg D | 1l Il
Other combinations D 11} 1l 11 Efficacy unproven
Life-threatening Bridging until Arterial embolization, emergency B 11} 1 11
haemoptysis neutrophil surgical intervention
TeCOVery

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.
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ESCMID: Azol direnci varliginda optimal tedavi

Table 20
Optimal therapy In documented azole-resistance

Population Intention  Intervention SoR  Qok  Comment
Isolate with voriconazole Tocure IA Voriconazole + echinocandin A Il The probability of voriconazole
MIC = 2 mg/mL combination therapy or L-AmB (reatment failure may be higher than in
monotherapy for 1A (as well as for CPA) voriconazole MIC <2
[solate with voriconazole MIC ~ TocurelA  L-AmB Al
>2 mg/mL AmB lipid complex C
Voriconazole & anidulafungin Bl
Posaconazole & caspofungin C Il Posaconazole not licensed for primary
(reatment
Caspofungin or micafungin C Il Patients with contra-indications to AmB
and other azoles

Abbreviations: AmB, Amphotericin B; CPA, chronic pulmonary aspergillosis; 1A, invasive asperatllosis; L-AmB, liposomal amphotericin B; QoE, Qu.
Strength of recommendation.

Ullmann A.J., et al. Clinical Microbiology and Infection (2018), elee382.



Aspergilloz AFY programi - Demet onerileri

m Tani icin galaktomannan testi, ince kesitli /yuksek rezolusyonlu BT
ve mumkunse solunum yolu orneklerini almak,

m [edavi icin mevcut rehberlerin ilk segcenek onerilerini kullanmak,
m Kombinasyon tedaviyi sadece kurtarma tedavisine kisitlamak,

m Tedavi baslangicindan 2 hafta icerisinde vorikonazol serum duzeyi
1zlemek.

Mufoz P, et al. Antifungal stewardship in daily practice and health economic implications.
Mycoses . 2015 ;58 Suppl 2:14-25
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Gelistiriimekte olan YENI ANIFUNGAL
AJANLAR

m CD101 (Biafungin): haftada 1 doz, preklinik ¢calismalar, korunma
ve tedavide

m E1210 (Japan): Hicre duvarinda GP1 proteinini hedefliyor, fungal
buyumeyi onluyor. Faz-l klinik calismalar, cogu kuf ve mayaya etkili

m 901318 (UK): Pirimidine biyosentezini hedefliyor. Triazol-direncli
Kuflere in-vitro etkili, Faz-Il klinik calismalar

m ASP2397 (USA): Aliminyum demir selasyonunu onliiyor. Faz-I
Klinik calismalar
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Special Considerations for the Diagnosis and
Treatment of Invasive Pulmonary Aspergillosis

Matthew William McCarthy & Thomas | Walsh

m The use of nucleic acid amplification assays such as real-time, quantitative PCR
(gPCR) to diagnose IPA remains an area of active inquiry but is not yet available at
most medical centers.

m Resistance to triazoles in A. fumigatus has been reported in_azole-naive patients in
Europe, Asia, Australia and North America and in 2017. Azole-resistant A. fumigatus
was reported from samples taken from flower fields in Colombia.

m There is an increasing interest in the potential of exhaled biomarkers, such as volatile
organic compounds (VOCs), to improve accurate diagnoses and management
decisions in patients with suspected IPA

m The oral glucan synthase inhibitor SCY-078 has activity against Aspergillus spp.
and its role in the treatment of invasive fungal infections is being investigated.

Matthew William McCarthy & Thomas J Walsh (2017)




MARUZIYETTEN KORUNMA

Hastalar hastane igcinde ingaat ve yenileme alanlarindan uzak
tutulmali (All)

Hasta odasi ve servislere saksili bitki (Bll), canl ¢icek alinmamali
(ClI)

Mumkunse pozitif basingli, HEPA filtreli (Bll) veya laminar akimli (Bll)
odalara alinmali

Korunmus alan disinda hastalar icin koruyucu maskelerin etkili
olmadigi kanitlanmistir (CllI)

Duslarda ve su kaynaklarinda filtre kullanimi onerilir (BIlI)

Infeksiyonlari énlemek igin diizenli ortam hava 6rneklemesi
onerilmemekte

Sadece filtre etkinligi icin yapilabilir (BIIl).

Ullmann A.J., et al. ESCMID -Clinical Microbiology and Infection (2018), elee382.



KORUNMA - Primer Profilaksi

m Yuksek riskli hastalar:

Uzamis-derin notropeni,
Allo- HSCT aktif GVHD,

Indiiksiyon KT alan AML/ MDS
hastalari

llag yan etkileri

llag etkilesimleri

Maliyet

Potansiyel diren¢ gelisimi

m Kuflere etkili ajanlar

m Primer:

m Posakonazol***

m Alternatif:

m Vorikonazol

m [trakonazol
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KORUNMA - Sekonder Profilaksi

= |A igin tedavi alanlarda reaktivasyon riski

Latent subklinik infeksiyonun reaktivasyonu
= Anjiyo-invazyon, ila¢ penetrasyon guclugu, hematolojik
kanserin remisyonda olmamasi, notropeni suresi, sistemik
kortikosteroid vb.

Kemoterapi veya HSCT sonrasi
Vorikonazol veya kuflere etkili bagka bir antifungal ila¢

Onceki etken ve yanita gore secim
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KORUNMA

m  Antifungal profilakside spektrum, yan etkiler, uyum, maliyet, eslik
eden durumlar, kullanim yolu onemlidir.

m Hangi ajanin profilakside secilecegi konusunda rehberler yol
gostericidir.

m Yuksek riskli hastada; KiT, GVHD, AML indiiksiyon gibi
durumda profilakside posakonazol onerilmistir.

m Bunun disindaki durumlarda flukonazol profilaksisi maliyet
acisindan uygun, etkilidir.
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