Olgularla Direngli Bakteri ve Mantar infeksiyonlarinin Yonetimi

= _ ADGG-MICG SIMPOZYUM 2024

. ] [
S e oo TURKKLINIK MIKROBIYOLOJIVE
e Lol el s o INFEKSIYON HASTALIKLARI DERNEG

- L

Invaziv Aspergillozda Tani

Yasemin TEZER




Sunumda

* Biraz sayilar

* Invazif Aspergilloz tanim

* Invaziv Aspergilozda tanida soru(sorun)
* Akademik tanimlamalar

* Klinige uygulanmasi



Invaziv Fungal Infeksiyon

* Dunyada yaklasik 3 milyon insan kronik ciddi fungal infeksiyon ile,
e Bunlarin yilda 1.9 milyonu iFi

* Cogu hayati tehdit eden infeksiyonlar, yilda yaklasik 1.6 milyon mortalite ile
iliskili oldugu tahmin edilmekte.

* Morbidite ve mortalite yani sira ciddi ekonomik yuk

 ABD’de sadece hospitalizasyonlarin degerlendirildigi fungal infeksiyonlarin
maliyeti 4.6 milyon dolar; 1.2 milyon dolari Aspergillus inf ile iliskili (fungal dx
oncesi gereksiz tahlil, ampirik baslanan Ab ve gereksiz medikal miidahaleler dahil
degil)

* Premortem iFi tanisi yaklasik %50 (%12-60 etiyoloji ve altta yatan hastaliklara
gore degisken)



Invaziv Pulmoner Aspergilloz

* Mortalite %90’larin lizerinde, tanisal gucluk...

e 25 yil stiren (1991-2016) postmortem calismada, 25 hastaya (%2,8) otopside |PA
teshisi konuldu ve bunlardan yalnizca 10'u (%40) antifungal tedavinin
baslatilmasina dayanarak IPA ante-mortem olarak siniflandirilabildi.

* Bu postmortem taniyla iliskili en yaygin komorbid durumlar kortikosteroid
tedavisi (%56), KOAH (%44).

APMIS 131: 654667
Mercier et al. Crit Care (2020) 24:642



Fungal Infeksiyonlarda Degisen Epidemiyoloji
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Molecular Aspects of Medicine 94 (2023) 101215



Invasive aspergillosis in COPD

Invasive aspergillosis in ICU

Invasive aspergillosis in leukaemia and lymphoma,
and allogeneic HSCT

Invasive aspergillosis (lung cancer)

Chronic pulmonary aspergillosis

Mean annual
incidence
(thousands)
1513 (753-2272)
519 (208-1038)
27

Treated
mortality (%)

43-72%
50% (46-82)
45% (30-57)

51%
8%

Ratio of treated Mean estimated

to untreated
cases™

1:5
1:3
10:1

1:4

deaths
(thousands)
1325
416
14

Percentage of deaths
attributable to
fungal infection (%)
~80%

~50%

~80%

~40%
60% (0-85-7)

Attributable
deaths
(thousands)
1060

208

11

Lancet Infect Dis 2024;
24:e428-38




ABPA
Severe asthma with

_ fungal sensitisation
Subacute Invasive Allergic sinusitis

Acute Invasive

Aspergilloma
Chronic cavitary
Chronic fibrosing
Locally invasive

3

Immune dysfunction Immune hyperactivity
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Aspergilloz spektrumu
konak faktorlerine ve

immun cevaba gore
degisir.




Aspergilloz patogenez
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Molecular Aspects of Medicine 94 (2023) 101215
Respiratory Medicine 141 (2018) 121-131



Aspergilloz Klinik Spektrumu

Pulmonary
Aspergillosis

Allergic Chronic Invasive
Bronchopulmonary Pulmonary Pulmonary
Aspergillosis Aspergillosis Aspergillosis
| | | | 1
: . Chronic Cavitary Chronic Fibrosing Subacute Invasive
Aspergillus Simple
: Pulmonary Pulmonary Pulmonary
Nodules Aspergilloma el Wt AR
Aspergillosis Aspergillosis Aspergillosis

Respiratory Medicine 141 (2018) 121-131



Patofizyolojiye Gore Klinik Sonlanim

Aspergillus spp. in airway.

HOST FACTORS
CORTICOESTEROIDS l l (SEVERE COPD)

PATHOGENIC T ‘ Dest-ruction of. the‘ Endothelial cell d.:;lmage Colonization
CHANGES Neutropenia | respiratory epithelium \ Intense neutrophil Collateral effect
Absence of inflamenatory fesponse Disrypllon natural recruitment of corticosteroids
| barrier ARDS
| Tracheobronchitis | | Lung Thrombosis

4

CLINICAL Angioinvasion Extensive lung damage
CONSEQUENCES High rates of serum GM positivity Low rates of serum GM positivity

Diagnostics 2023, 13, 440



Invaziv Aspergilloz

* Invaziv pulmoner aspergilloz
* Trakeobronkial aspergilloz
e Ekstrapulmoner aspergilloz

(Sinus, okuler, osteomiyelit, SSS...)

Infect Dis Clin North Am. 2021 Jun;35(2):415-434.

Respiratory Medicine 141 (2018) 121-131



Invaziv Aspergillozda Tani

Risk faktorlerine gore, (stiphe esigi dusuk, arastirma esigi yuksek)

* Histopatolojik g 4F &

® M i k ro b iyo | Oj i k Time 10 min-3-7 days 3-28 days 1-3h 5-72 h
Pros Fast Specific Fast Fast
.o Invasion Epidemiology Invasion Invasion
¢ Se rO I OJ I AFST POC available
P AR . | Cons * Sensitivity ** Slow + Specificity “* Complex
G O r u nt u e m e “* Expertise ** Sensitivity “* Availability “* Non sterile

samples?



|A icin risk faktorleri YBU hastalar

High risk Intermediate risk Low risk

* Neutropenia (<500 neutrophils/ + Prolonged treatment with corticosteroids « Severe burns

mm’) v (0.8
+ Haematolog ents)
(risk 1s hig Lys
* Allogenic b
transplanta
» Solid-organ cancer « Post-cardiac surgery status
» HIV infection (risk increases with lower
CD4 count)

Ibrutinib dissemine
inf nedeni, yeni

Lung transplantation

Systemic diseases requiring immunosup- o
pressive therapy etkenleri (Influenza, SARS-

CoV2, RSV..)

Viral solunum yolu infeksiyon

imm.modulatér ve
imm. supresif
ajanlar IPA artis




Invaziv Fungal Infeksiyonlar Taniminin Tarihsel
Gelisimi (" aspergillus

First standard definition of Revised definition by ka n‘hta‘hf

mvasive fungal infection by EORTC/MSG . . .

EORTC/MSG polimeraz zincir

reaksiyonu
/~ EORTC/MSGERC Y
. (q PCR), 2019 Summary of activity of
tanimlari ilk olarak . , ICU working group
Klinik calismalara dahil [|= Host fctors expandea guncellemesinde published
. - o * Proposc
edilen = Clinical factors (including mlkrOblyOIOJ ik detinitions f‘oj{'d' '
miinok . radiological features) more | | kriter olarak dahil S s
|mmun0" ompromize Y | | ed||d| ' ;sperlgillo;is digen
popu |asy0n u *  Mycological evidence \ / esults o .
. . L. expanded to include e — FUNDICU project
homOJen IE§t| rmek ICIN indirect evidence like initiated to generate awaited
galactomannan and becta -d- robust data and
\ O I u §tu ru I mu §tu I glucan detfine diagnostic
criteria in ICU
patients N
| 2002 2008 2020 ‘ 2021 v">

Front. Cell. Infect. Microbiol 14:1256158.
doi: 10.3389/fcimb.2024.1256158




A linical course of IAPA and CAPA

Startpoint of ICU stay
f—/%

IAPA diagnosed (>70% within 48 h after ICU admission)

Host risk factors for aspergillosis CAPA diagnosed (median 6-8 days after ICU admission)*

(non-exhaustive)
= Immunosuppression

Start anti-inflammatory

« Genetics =
<Aage and antiviral therapy
Viral replication Lung inflammation /
Antifungal

immunity

ICU discharc
\ Inhalation Germinationand  lissue-invasive AngiOiI’.‘IVaS-ive \
fungal spores . coloniEaticn aspergillosis aspergillosist De:—fth
@ 50% of IAPA (approximate
Approximatively 50%)

Environmental 20% of CAPA

Aspergillus burden

BAL culture, galactomannan, or PCR positive

Tracheobronchial lesions visible on bronchoscopy (if IATB present)

Diagnostic testing
[ Bronchoscopy and BAL <
[ Radiology

[ Blood

Bronchial wall thickening or nodules on chest CT#

Serum galactomannan positive

(Reverse) halo sign, cavitationst




Son EORTC guncellemesine kadar ...

.

Positive
mycology or

histopathology

of a sterile
sample
obtained in a

sterile manner

o

Proven IA

EORTC/MSG

/Host criterion: neutropenia ,\

hematological malignancies,

alloSCT, aGVHD, solid organ

transplant, steroids, T-cell or

B-cell immunosuppressant,
inherited severe

immunodeficiency /
>— v
C

linical criterion: dense well- =
circumscribed lesion with or
without a halo, air-crescent sign,
cavity, wedge-shaped and

\segmental or lobar consolidat—ionj

Miycological
criterion: positive
microscopy or
culture from a
respiratory sample,

GM or PCR + Iin BAL
or blood

2 criteria:
Possible IMD

3 criteria:
Probable IA

AsplICU

1. Aspergillus-positive lower
respiratory tract specimen
culture

PN

£ 2. Clinical criterion : fever,
pleuritic chest pain, pleuritic
rub, dyspnea, hemoptysis,
\__Wworsening respiratory failure
[ oy

3. Abnormal medical imaging

- -

=
4a. Host criterion: \

neutropenia, treated cancer,
steroids, immunodeficiency
Or
4b. Semiquantitative positive
culture in BALF without

bacterial growth with
branching hyphae

¥

<4 criteria:
Colonization

=

4 criteria:
Putative IA

BM-AspICU
A B

EORTC host
criterion

AsplICU host
criterion

' )

— =

AsplICU
clinical
criterion

Abnormal medical imaging

2N

[ 1st mycological criterion

2nd
mycological
criterion

¥

3A or 5B criteria: Probable IA
<3A or <5B : Possible IA or
Colonization or no IA

J. Fungi 2023, 9,131



Tanimlamalar...

Disease definitions based on clinical, host and mycological criteria

Disease-definitions: probable pulmonary Important factors
aspergillosis

Host

OOG®

Clinical

[alel=]

Probable pulmonary aspergillosis
(EORTC/MSG)

Putative invasive pulmonary aspergillosis in
critically ill patients

@

(o] ]
[sJele]

Influenza-associated pulmonary aspergillosis
(IAPA)

Covid-associated pulmonary aspergillosis
(CAPA)

O@@E®® [c}{o ]

Mycological criteria (at least one of the following criteria must be positive)

Microscopy: fungal hyphae in sputum, bronchoalveolar lavage (BAL), bronchial brush, or
aspirates indicating Aspergillus

Culture: Aspergillus sp. of BAL or bronchial secretions

Biomarker: single serum or plasma GM 21.0, BAL GM =1.0, single serum or plasma GM 20.7
and BALGM 20.8, cerebrospinal fluid 21.0

Aspergillus PCR (2 > consecutive positive PCRs on plasma, serum, or whole blood; or 2 >
positive PCRs on BALs)

Positive Aspergillus-culture from lower respiratory tract and semi-quantitative culture of BAL
without bacterial growth, together with a positive cytological smear showing branching
hyphae

Serum GM >0.5, BALGM 21.0, positive BAL or sputum culture (tracheobronchitis); hyphae via
microscopy consistent with Aspergillus sp.

Microscopy: fungal hyphae in BAL consistent with Aspergillus sp.; positive BAL culture or PCR;
Serum GM >0.5 or serum LFA >0.5; BALGM =21.0 or BAL LFA index =21.0

=2 consecutive positive Aspergillus PCR in plasma, serum, or whole blood; a single positive
Aspergillus PCR in BAL (<36 cycles); single positive Aspergillus PCR in plasma, serum, or whole
blood, and a single positive in BAL (any threshold cycle permitted)

Abbreviations: EORTC/MSG, European Organization for Research and Treatment of Cancer/Mycosis Study Group; GM, galactomannan; LFA, Lateral flow device

Host criteria

% Neutropenia (> 10 days EORTC)

Prolonged corticosteroide use > 0.3 mg/kg =3 weeks (EORTC)
Hematological malignancy

@ Receipt of allogeneic stem-cell transplant or solid organ transplant,
treatment with T-cell immunosuppressants, B-cell receptor pathways,
BCL2 inhibitors, inherited severe immunodeficiency,
acute graft-versus-host disease (grade 111/1V)
Oncological malignancy and cytotoxic agents

(6 ) Acquired immunodeficiency

(7) Influenza-like illness
(®) COVID-19 diseases

Clinical criteria

[Z] Pulmonary aspergillosis CT: dense, wellcircumscribed lesion +/- halo sign, air crescent, cavity,
wedge-shaped and segmental or lobular consolidation

B Tracheobronchitis: ulceration, nodules, pseudomembranes, plaque, or eschar

| ¢ | Refractory and fever despite antibiotics (48 h)

o] Pleuritic chest pain, pleuritic rub, dyspnoe, hemoptosis, worsening respiratory insufficiency
Abnormal medical imaging
Pulmonary infiltrate or cavitary infiltrate

"Clinical Microbiology and Infection 27 (2021) 1230—1241




COMMENTARY

SOCIETY FOR

J AMERICAN Journal of
JEY icceviron | Clinical Microbiology® )]

Recognition of Diagnostic Gaps for Laboratory Diagnosis of
Fungal Diseases: Expert Opinion from the Fungal Diagnostics
Laboratories Consortium (FDLCQ)

Priority 1): Priority 2): Priority 3): 202 1 g d e Fu nga I
Development of best Development/validation of standardized Development and multi-

practice guidelines NAAT for molecular detection of fungi center validation of new Diagnostics La borato ry
for fungal diagnostics directly in clinical specimens diagnostic tests

Consortium, invaziv

e fungal enfeksiyonlarin

A

Disease-specific gaps Method/approach-specific gaps te§ h | S | N d e h asta I |éa Ozg u
I.  Pneumocystis pneumonia I. Direct identification of fungal pathogens in FFPE tissues .. . .
Il Mucormycosis . Mold identification by MALDI-TOF MS ve metodolojiye 6zgi
. Aspergillosis *+ | 1. Mold blood culture
IV. Candidemia IV. Fungal point-of-care test a g| kl | kI arl yay| N I a d |
V. Endemic mycoses V. Cystic fibrosis fungal culture
VI. Emerging and rare mycoses VI. Antifungal susceptibility testing

Priority 4): Priority 5):

Workforce development — overcome laboratory Laboratory capacity building — enhance

shortage of staff with knowledge and skillsets laboratory diagnostic tests for rapid and

in performing fungal diagnostic tests accurate diagnosis of fungal diseases




Table 1 Diagnostic criteria for invasive pulmonary aspergillosis

BM-AspICU

ADGG-MIGG SIMPOZYUM 2024

Criteria

45 Culture

Olgularla Direncli Bakteri ve Mantar Infeksiyonlarinin Yonetimi

Neutropenia (< 500 neutrophils/mm? for> 10 days)
Receipt of an allogenic stem cell transplant
Corticosteroids > 0.3 ma/kg/day for > 3 weeks
Treatment with recognized T-cell immunosuppressant for more than 90
Inherited severe deficiency

Underlying hematological or oncological malignancy treated with cyto

Ibrutinib treatment

Chronic obstructive p
Viral respiratory diseas:
Cirrhosis, hepatic insu
Other (diabetes, chron

Fever refractory to> 3 g
Pleuritic chest pain
Dyspnea

Hemoptysis
Respiratory insufficiend

CT scan of the lung
Chest X-ray
Air-crescent sign
Cavity

Dense, well-circumscri
Diffuse reticular and al
Nonspecific infiltrates
Pleural fluid
Wedage-shaped infiltra
[ree-in-bud pattern

Positive direct examin,
Positive Aspergillus cult]
Positive Aspergillus cult

BALF galactomannan
BALF Aspergillus QPCR
Serum/plasma galactol
Serum/plasma Aspergi

" Two consecutive qpcnm |

Al

M ' KLIMIK DERNEGSI MANTAR
- INFEKSIVONLARI CALISMA GRUBU

oy, 1.

ﬂ AD G KLIMIK DERNEGI ANTIBIYOTIK
DIRENCI CALISMA GRUBU

vProbable/putative Host f2 13.30-14.35 Soru(n)larla invazif.Aspergilloz 5 ) -

factor+ as Oturum Baskanlarn: Ilkay KARAOGLAN, Siida TEKIN

al factc
[ - g Prac 3
Possible Host fe (f/AR 13.30-13.55 Invazif Aspergilloz Tanisina Yaklagim

factor |ror¢ Yasemin TEZER-TEKGE

Page 1
‘Colonisation _
— 13.55-14.20 Invazif Aspergillozun Giincel Tedavisi
Safak KAYA
14.20-14.35 Tartisma

Table S2: comparison of pruvavies pulauve, PUSSIVIE di U GUIVT IISALIUT
diagnosis

Hamam et al. Ann. Intensive Care (2021) 11:41




Imntensive Care Med (202<4) 50:502-51715
https://doi.org/10.1007/500134-024-07341-7

CONFERENCE REPORTS AND EXPERT PANEL

INnvasive Fungal Diseases im Adult Patients
iNn INntensive Care Unit (FUNDICU): 2024

consensus definitions from ESGCIP EFISG,
ESICNM, ECNMMNM, MSGERC, ISAC, and ISHA M

Matteo Bassetti' 7 , Daniele R. Giacobbe'?, Christina Agvald-Ohman?®, Murat Akova“?,
Ana Alastruey-lzquierdo®°, Sevtap Arikamn-Akdagli’/, Elie Azoulay®®, Stijm Blot'2'!, Oliver A. Cornmnely 2131415,




Yogun bakim Unitesinde yatan, notropenik olmayan yetiskin
hastalarda kanitlanmis invaziv aspergilloz icin arastirma

tanimi
/ e Steril bolgelerden bx veya igne \

aspirasyon gibi yontemlerle alinan

(s et torundf ot e undof e etng g e orneklerde histopatolojik incelemede
Aspergillus hifleri ile uyumlu doku

invazyonunun gosterilmesi + kultar ve

e s spl ety et onee eloing

Tseimson foumy gl ;p o e ceonaspeurne o fomanomal st elng it sy PCRile konfirme edilmesi
esaaioncomird i teconf e oo iAo, corfim byu\t e « Enfeksiyéz siirecte, steril blgelerden
enf sy coteonaecien o omanomal ety e s restetion ol alinan biyopsi materyal kilturlerinde

cnen i an M s K Aspergillus spp iremesi /




Yogun bakim unitesinde yatan, notropenik olmayan, yetiskin hastalarda muhtemel
invaziv pulmoner aspergilloz ve trakeobronsiyal aspergilloz icin arastirma tanimlari

Consensus reached after three rounds of remote voting and three rounds of live meeting voting (84% agreement)

Evaluation for defining probable IPA and probable TBA in research studies should be performed only in patients with at least one of the
following compatible signs and symptoms (precondition for evaluation)

Compatible signs and symptoms
Fever (38.3 °C ar higher) persisting after at least 3 days of appropriate antibiotic therapy (and source cantrol for bacterial infection, if necessary)
Relapse of fever after a period of defervescence of at least 48 h while still on antibiotics and without other apparent cause
Pleuritic chest pain
Pleuritic rub
Dyspnea®
Hemoptysis
Worsening respiratory insufficiency in spite of appropriate antibiotic therapy and ventilatory support

Patients with at least one compatible sign or symptom should be evaluated for the presence of at least one of the following ICU host
factors for probable IPA and probable TBA

ICU host factors
Influenza
COovID-19
Moderate/severe COPD
Decompensated cirrhosis
Uncontrolled HIV infection with CD4 cell count < 200/mm?
Solid tumars

In patients with at least one compatible sign or symptom and at least one entry criterion, probable IPA or probable TBA are defined by
the presence of at least one clinical criterion and at least one mycological criterion

Clinical criteria

Presence oftracg;eobronchial ulceration and/or nodule and/or pseudomembrane and/or plaque, and/or eschar on bronchoscopy (for defining
probable TBA

Presence of pulmonary infiltrate/s documented by chest CT, or presence of cavitation not attributable to other causes (for defining probable |PA)
Mycological criteria

Positive Aspergillus BALF culture

Serum galactomannan > 0.5 ODI®

BALF galactomannan = 1.0 ODI*?

Uygun klinik belirti VN
bulgulardan(giris
kriterleri) en az biri
olan, en az bir uygun
YBU konak
faktorlerini saglayan
hastada;

En az 1 klinik
(goriintiileme,
bronkoskopi) ve 1
mikolojik kriter (BAL
PCR,BAL/serum

galaktomannan)
\ varligl olmasi /




Olasi IPA /TBA tanimini ka

semasi

Olasi IPA/TBA tanimlari, EORTC/MSGERC konsensisinde

COVID-19

Influenza

Y

Solid Tumors

Uncontrolled HIV infection with
CD4 cell count <200/mm3

Tek istisna, uyumlu

Presence of tracheobronchial
ulceration and/or nodule and/or
pseudomembrane and/or plaque,
and/or eschar on bronchoscopy

tanimlandigi sekilde konak faktorlerini karsilayan yogun bakim

hastalari icin gecerli degildir!

YES

 Positive Aspergillus BALF culture
AND/ OR

* Serum galactomannan >0.5 ODI 2
AND / OR

« BALF galactomannan =1.0 ODI aP

YES Probable

TBA

Presence of at least one of the following compatible sign or symptom ¢

* Fever (38.3°C or higher) persisting after at least 3 days of appropriate antibiotic therapy (and source control for

bacterial infection, if necessary)

* Relapse of fever after a period of defervescence of at least 48 hours while still on antibiotics and without other

apparent cause
 Pleuritic chest pain
 Pleuritic rub
» Dyspnea 9
* Hemoptysis

* Worsening respiratory insufficiency in spite of appropriate antibiotic therapy and ventilatory support

giris Sx

YES

A

olmadiginda da
tanimlanabilen

COVID-19 veya
influenza

hastalarindaki
muhtemel TBA'dir

Presence of at least one clinical criterion

* Presence of tracheobronchial ulceration and/or
nodule and/or pseudomembrane and/or plaque,
and/or eschar on bronchoscopy (for TBA)

» Presence of pulmonary inflitrate/s documented by
chest CT, or presence of cavitation not attributable
to other causes (for IPA)

YES

* Positive Aspergillus BALF culture
AND /OR

* Serum galactomannan >0.5 ODI @
AND/OR

« BALF galactomannan =1.0 ODI &P

YES

Probable

IPA/TBA




FUNDICU; PCR ve LFA hakkinda...

 Aspergillus PCR ile ilgili olarak; BALF, serum, plazma ve/veya tam kanda
kullanimi,( ECMM olasi) IPA/TBA'lI hastalari belirlemek ve erken tedaviyi tesvik
etmek icin dnceki kilavuzlari destekler nitelikte, klinik uygulamada yararl

olabilecegi belirtilmis.

» Aspergillus lateral flow device (AspLFD) ve GM lateral flow assay de yararli
olabilecegi belirtiimekte.



Invaziv Aspergillozda Tani

Risk faktorlerine gore, (stiphe esigi dusuk, arastirma esigi yuksek)

* Histopatolojik g 4F &

® M i k ro b iyo | Oj i k Time 10 min-3-7 days 3-28 days 1-3h 5-72 h
Pros Fast Specific Fast Fast
.o Invasion Epidemiology Invasion Invasion
¢ Se rO I OJ I AFST POC available
P AR . | Cons * Sensitivity ** Slow + Specificity “* Complex
G O r u nt u e m e “* Expertise ** Sensitivity “* Availability “* Non sterile

samples?



Tani

* Bagisiklik sistemi baskilanmis hastalarda mantar enfeksiyonlarinin teshisi zordur,
clinkli mevcut teshis yontemleri duyarhlilik ve ozgililliikten yoksun olabilir veya
klinik olarak yararl bir sonuc vermek igin ¢ok uzun surebilir. Belirti ve
semptomlar spesifik degildir, mantar kolonizasyonunun invazif hastaliktan ayirt
edilmesi zordur, kan kiiltlirleri siklikla negatiftir ve hastalar invazif tanisal
girisimler yapilamayabilir.

* Mikroskopi ve kiiltuir referans standart olmaya devam etmektedir ; tani verimini
artirmak icin geleneksel yontemlerle birlikte kilttre dayali olmayan tekniklerin
kullaniimasi onerilmektedir

* Fungal patojenin bilinmesi uygun antifungal tedaviye, dozuna ve tedavi siresine
rehberlik edecektir.



A histopathological

PATOLOJIK TAN| aracacmeationor a )

invasive fungal infections

ekhawat

Doku invazyonu,
hemorajik nekroz
angioinvazyon

N\ /

PAS ve Grocott boyaX200 biyutmede,
45 derece aci ile dallanan duzenli septali dikotom




Bronchoscopy

\

Bronlchoalveol
89
&

=7

§

Biopsy

Dalak apsesiden alinan ornekte A.

Brush :
" Lung biopsy fumigatus

A SNN ARAR

Medical Mycology, 2019, Vol. 57, No. S2




Mikrobiyolojik Tani-Direk Mikroskobi ve

Kultir

Potential fungal pathogens

Clinical specimens

Blood

Bone marrow Cerebrospinal fluid

Synovial fluid Eye Urine Respiratory tract Skin and mucous Systemic sites

R Yeasts
[, ﬁl}; ‘ andada spp. .
\ @ ) Cryptococcus neoformans
NS~ Trichosporon sp.
Malassezia sp.

++++
t-t-
-+

++++

. Hyaline moulds n
/" \ Aspergillus sp. _

t
t

4+ + e

+
t 1=+ =+t t
1 -+ e ot

- Gt

+
44

o Mucorales bt — — i
./ Fusarium sp.

Characteristic fungal elements Sizes and diameter (pum)

>>(|)— P F++(+)

Specific features

++4+
-
o T

4
44+
+4(+)

Potential pathogens

Hyaline septate hyphae 3-12

kolonizasyon enfeksiyon ayirimi guc,
Derin doku ornegi almak her zaman kolay
degil
Kuf enfeksiyonlarinda duyarlilik dusuk
Nispeten GEC SONUC
TUR DUZEYINDE TANIMLAMA ve
ANTIFUNGAL DUYARLILIK

\_

/ KULTUR; Steril doku 6rnekleri disinda \

)

Septate hyphae, dichotomous 45°C angel
branching, hyphae disturbed, may resemble

those of Mucorales (even when treated)

Budding Non-budding

Small Large

ML.A. Knoll et al. / Clinical Microbiology and Infection 29 (2023) 1031—1038

e ©

Species of Aspergillus,
Scedosporium,
Fusarium, or others are
impossible to
distinguish among each

< |

Pigmented

Hyphal morphology
varies widely

Wall usually brown
Few yeast-like cells

+/- Arthroconidia

i Filaments
‘Hyahne
v Width of hyphal elements
v Contours
Parall to irregular
Branching
Dichochtomous

gmented structures such as dematicious fun

Attention: In many cases, fungal morphology is unusal or difficultto describe so that only the diag

Parallel

Random
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IPA Tanisinda Kiiltlir Digi Ticari Testler ve
Ozellikleri

Target Type of test Technique Spectrum of detection Type of sample Cut-off
(manufacturer)
Galactomannan Platelia™ Aspergillus EIA Immunoenzymatic sandwich 0.5—1.0 oDI"
(Bio-Rad) assay
Sofa Aspergillus Immunochromatographic Visual reading or
galactomannan LFA (IMMY) assay (LFA) All Aspergillus species cube reader:
(specific)® Serurm. BAL 0.5-1.0" (index
values)
Aspergillus galactomannan Chemoluminescent assay 1.0 (index value)
VirClia™ (Vircell)
(L—3)-B-b- Fungitell™ (Associates of Colorimetric assay 60—-80 pg-mL 1%
Glucan Cape Cod) (microplate)
Fungitell STAT™ Colorimetric assay (single 0.75—1.2 (index
(Associates of Cape Cod) tube) All Aspergillus species values)®
Wako B-glucan test Turbidimetric assay (single (nok specific)’ Serum 7.0 pg-mL~?!
(Fujifilm Wako Chemicals) tube)
Dynamiker Fungus (1—3)- Colorimetric assay 7095 pg-mL‘lﬁ
B-p-glucan (Dynamiker (microplate)
Biotechnology)
Aspergillus DNA  MycAssay Aspergillus™ Real-time PCR (18S rDNA) Most relevant Aspergillus NA
(Myconostica Ltd., now species
Microgen Bioproducts Ltd.)
AsperGenius'™ Multiplex real-time PCR (28S Most relevant Aspergillus NA
(PathoNostics) rDNA and Cyp51A) species, Cyp51A mutations
(L98H, TR34, BAL, other
T289A, Y121F) respiratory
MycoGenie™ (AdemTech) Real-time PCR (28S rDNA and Aspergillus fumigatus, samples, serum NA
Cyp51A) Cyp51A mutations
(L98H, TR34)
Fungiplex Aspergillus Multiplex real-time PCR Aspergillus species, Cyp51A NA
azole-R™ (Bruker (TR34, TR46)
Daltonics GmbH)

Eur Respir Rev 2022; 31: 220114



KULTUR DISI MIKROBIYOLOJIK TANI

e Galaktomannan, mantar blyuimesi sirasinda salinan ve daha sonra serum ve
diger vucut sivilarinda tespit edilebilen bir Aspergillus hiicre duvari polisakkaritidir

* GM tespiti, EIA gibi farkli tekniklerle veya lateral flow device (LFD) ve lateral flow
assay (LFA) gibi yatak basi (POC) testleriyle mumkuinddr.

e Farkli ticari testler bulunmaktadir.



Galaktomannan

Method

Indication

Comments

Technical features

Limitations

Galactomannan (GM)
and galactomannan
protein (GP) testing
via EIA

Commercial assays
- Bio-Rad GM-EIA™
- Immy GM-EIA™
- Euroimmun™GM-

EIA

To detect GM antigen of serum and BAL
To detect early IA in high-risk patients
(screening test) who are not on active
mould prophylaxis

Part of EORTC/MSG criteria (positive GM in
combination with host factor and clinical
criteria), recommendations:

2 x serum samples/week with cut-off >0.5
1 single sample, positive cut-off >0.7

To detect GM in BAL samples (target
diagnostic test): cut-off value > 1
Prospective monitoring of GM levels

2 x weekly in high-risk paediatric
population

Few studies investigated urine GM/
creatinine ratio

EORTC/MSG criteria support similar GM
thresholds for adults and children

Serum GM sensitivity (56%—89%) and specificity (67%
—99%), cut-off >0.5

Ongoing serum cut-off value > 1.4: sign of therapeutic
failure; mortality of 48% in haematological patients
BAL GM sensitivity (88%) and specificity (81%) cut-off
>1

A BAL urea-diluted and normalized cut-off of 2.94
resulted in a specificity of 86% and sensitivity of 94%
BAL GM better diagnostic performance on mould-active
prophylaxis

Quantification in CSF* (>0.5) is useful, but not
standardized and validated

Immy GM-EIA and Bio-Rad GM-EIA provided
comparable data when testing serum

Immy GM-EIA: reducing the threshold to >0.27
generated sensitivity and specificity of 90% and 92%
Euroimmun GM-EIA and Bio-Rad GM EIA provided
similar results when testing serum

Some Aspergillus are poor GM producer, cross
reactivity with other fungal pathogens (Fusarium,
Paecilomyces, Trichoderma, Histoplasma and
Penicillium species), serum GM EIA was positive in
73% in patients with invasive fusariosis

Decreased prognostic value in non-neutropenic
patients

Mould-active antifungal therapy does impact
sensitivity, specifically when testing serum
Suggestion: cut-off value > 0.3 increased sensitivity
to 90% (Bio-Rad GM-EIA)

False-positive results reported due to ingestion of
ice-pops, transfusion, plasma lyte infusion
Piperacillin/tazobactam may no longer cause false-
positive results

High prevalence of peribronchial focal lesions of
airway IA in neutropenic patients and serum GM
levels: 17 proven cases showed negative serum GM,
but 14 CT findings

Low diagnostic yield of serum testing in influenza-
associated 1A

The values of urine GM-to-creatinine ratio needs
further evaluation

(Clinical Microbiology and Infection 27 (2021) 1230—1241

* Aspergillus disi
nedenlerle de
pozitif (cross rxn,
false + antijenemi
ve ilacalar...)
Cut-off serum>0.5
BAL>1
CSF>0.5




Journal Pre-proof

SSS Aspergillozunda BOS
Galaktomannan

Cerebrospinal fluid galactomannan detection for the diagnosis of central nervous
system aspergillosis: a diagnostic test accuracy systematic review and meta-analysis

Adam S. Komorowski, MD, Clayton W. Hall, MD PhD, Sukhreet Atwal, BSc, Rochelle _
Johnstone, MD MA FRCPC, Robert Walker, Ill, MD MS, Dominik Mertz, MD MSc, )
Eva A. Piessens, MD MPH, Deborah Yamamura, MD FRCPC, Ekkehard M. Kasper,

MD DPhil FACS FAANS FRCSC k

CSF galaktomannan CNS aspergillozunda tanisal degerini belirlemek icin,

Toplam 342 hasta ve bunlarin 91'i EORTC/MSGERC kriterlerine gore kanitlanmis veya
muhtemel CNS aspergillozu.

CSF galaktomannanin testi 6zgulltk iyi ancak distk duyarlilik sagladigi icin
bunun bir dislama testi olarak kullanimini sinirl.

Immunkompetan hastalarda iyi NPV, immunkompromize hastalar icin yiksek PPV yiiksek

Bu sonuclar CSF galaktomannanin tanisal bir bilesen olarak kullaniimaya devam
edilmesini desteklemektedir.



ateral flow (Endikasyon, Teknik ézellik ve Kisitliliklari)

Lateral flow device
(LFD, Ohm™)
(detects an
extracellular
mannoprotein)

Lateral flow assay (LFA,
Immy™) (detects
GM)

Lateral flow urine assay
(using the
galactofuranose-
specific monoclonal
antibody mAb476)

Exhaled breath
condensate (EBC)

To diagnose IA in serum, BAL

Qualitative and quantitative (reader)
detection

Evaluated in mixed immunocompromised
populations and non-neutropenic patients

To diagnose of IA in serum and BAL
Qualitative and quantitative (reader)
detection

Evaluated in mixed immunocompromised
populations and non-neutropenic patients

To detect urine antigens from A. fumigatus

To detect GM, to diagnose IA

Simple, rapid (15 min), digital read-out may slightly
improve data

Serum LFD sensitivity (62%) and specificity (68%) in
chronic aspergillosis

BAL LFD sensitivity (89%—100%) and specificity (81%
—88%) in probable and proven IA cases

Mixed population: BAL sensitivity (64%) and specificity
(87%), blood sensitivity (20%) and specificity (91%)
Head-to-head comparison of LFD and LFA from BAL
samples of haematological patients showed identical
specificity for both assays, sensitivity (83% versus 69%)
and negative predictive value (89 versus 82%) was
better for LFA

Simple, rapid (30 min), digital read-out may slightly
improve data

Mixed population: BAL sensitivity (77%) and specificity
(81%), blood sensitivity (70%) and specificity (96%)

BAL LFA sensitivity (92%) and specificity (91%) in culture
positive samples

BAL LFA using a cut-off of 1.5 resulted in a sensitivity of
74% and specificity of 83%

LFA and Bio-Rad GM-EIA show similar results, total
agreement with LFA cube reader (cut-off 1) was 84%
LFA performance was consistent across different patient

Urine detection: sensitivity (80%) and specificity (92%)

GM is detectable in EBC
EBC optical density values were significantly higher

than in healthv vnlinteere

Time of reading (15 min) seems to be crucial, no
pretreatment necessary

Cross reaction with Penicillium sp

BAL LFD under mould-active prophylaxis was 56%,
without was 86% in hematological patients

LFD and LFA form BALs had comparable results:
sensitivity (58%—69%) and specificity (68%—75%)
Mannoprotein detection in BALs from organ
transplantation patients shows a poor performance
Two small studies (8 proven cases) showed LFD
resulting with sensitivity of 25%—38% in BALs; since
then the LFD assay was improved

Sample pretreatment is necessary

Cross reaction with BALs and positive culture with
Scedosporium sp., Fusarium sp., Saccharomyces
cerevisiae, Candida parapsilosis, Geotrichum sp.

Limited data are available, further validation is
needed

No correlation of EBC values with diagnosis of IA
No correlation of EBC GM-EIA and BAL GM-EIA

(Clinical Microbiology and Infection 27 (2021) 1230—1241

LFA (Galaktomanan)
LFD (JF5
mannoprotein)
Her ikisi de serum ve
BALda
LF urine: idrarda
monoklonal antikor
(valide degil)
Nefes testi? (GM)




Beta-D-Glukan testi

Method

Indication

Comments

Technical features

Limitations

B-p-glucan test (BDG)
Commercial assays (all

have different cut-
offs)*:

Fungitell™
(colorimetric)
Glucatell Test™
(colorimetric)
Wako-BDG™
(turbidimetric)
Dynamiker
Fungus™
(turbidimetric)
Fungitec-G™
(colorimetric)
B-G Star
(colorimetric)
Fungitell STAT™
(colorimetric)

To diagnose IFD from serum

To screen for IFD from serum
*Fungitell assay: FDA approved, cut-off
80 pg/mL for a positive test and <60 pg/
mL for a negative test, designed for
batch testing of up to 21 patients: not
suitable for small institutions with low
sample numbers

Wako BDG: 11 pg/mL; Dynamiker: 70
—100 pg/mL

Fungitell: 60—80 pg/mL, Fungitec G-
Test 20 pg/mL, B-G Star: 11 pg/mL
Fungitell STAT new rapid test that can
be run on one or more patient
specimens (single sample testing)
Monitoring of BDG in high-risk
patients: 2—3 x per week among onco-
haematological patients or or in
patients during the neutropenic phase
Should be used as part of a multi-
diagnostic approach, targeted testing in
combination with PCR and GM

BDG detection via Fungitell is part of
EORTC/MSG criteria (positive serum
BDG in combination with host factor
and clinical criterion) in certain patients

Panfungal marker: detects many relevant
fungal genera including Aspergillus, Candida,
Pneumocystis, Trichosporon, Fusarium and
Exserohilum

Repetition of serum samples testing increase
specificity (from 80—-97%)
Immunocompromised or at-risk patients:
Fungitell ™assay: 78-80% sensitivity, 63 - 81%
specificity

Mixed population: Dynamiker™ assays: 64-
81% sensitivity, 78- 80% specificity; Glucatell
T™assay: 50 -92% sensitivity, 41-94% specificity;
Wako-BDG ™assay: 50 - 86% sensitivity, 89-
100% specificity; Fungitec-G ™assay: 67-88%
sensitivity, 60-85% specificity

More sensitive than blood cultures for deep-
seated candidiasis (62% vs. 17%), anticipates
diagnosis of intra-abdominal candidiasis

High negative predictive value for invasive
candidiasis (IC) in low prevalence settings
Better diagnostic value for high-risk patients
with hematological malignancies and
chemotherapy-induced neutropenia or
allogeneic HSCT, sensitivity (60—80%) and
specificity around 90%

High sensitivity of 89% for BDG in neonatal IC,
60% specificity

High sensitivity (91%) of serum BDG testing for
Pneumocystis jirovecii pneumonia (specificity
79%)

Off-label use for cerebrospinal fluid in fungal
meningitis: 53%—100% sensitivity and 82%—98%
specificity for different species

Does not detect Mucorales, Blastomyces dermatitidis (yeast)
or Cryptococcus, not specific for any fungal genus: additional
identification necessary

False negative: lipaemic and haemolysed blood samples
(not valid for turbidimetric)

Not suitable for the application on BAL to diagnose
pulmonary [A

Sensitivity for Candida is species dependent (72%—100%),
reduced sensitivity for Candida parapsilosis infections (less
fungal BDG)

Heterogeneous results: depend on the type of populations,
the method of testing (monitoring or punctual), cut-off and
definition of positivity, and the inclusion or not of possible

A

atients at low or moderate risk of IA: sensitivity of 40% or}
fioss, low diagnostic accuracy)

Declines slowly in man s of IA, IC and Pneumocystis
Jirovecii pneumonia with appropriate therapy (no
monitoring of treatment response), persistence above the
threshold for positivity after clinical clearance of the
original infection

Limited data in paediatric population, optimal cut-off in
neonates and children is unknown, as mean BDG levels are
higher in immunocompetent children than in adults Klicken
oder tippen Sie hier, um Text einzugeben.

False positivity in haemodialysis, surgical gauze products,
bacteraemia, antifungals, intravenous antibiotic therapy
(e.g. amoxicillin-clavulanic acid) or blood products, high
risk of external contamination

Fungitell STAT: clinical validation still needed




Mercier et al. Crit Care (2020) 24:642
https://doi.org/10.1186/513054-020-03367-7

Critical Care

RESEARCH Open Access

)

Point of care aspergillus testing in intensive @i

care patients

Eriskin YBU’de BAL
Aspergillus Lateral flow assay
sonrasl; tanimlamalara bagli
olarak duyarlilik 0.88-0.94
iken ozgullik 081, ROC egrisi
0.90-0.94 (iyi performans)

Abstract

Background: Invasive pulmonary aspergillosis (IPA) is an increasingly recognized complication in intensive care unit
(ICU) patients, especially those with influenza, cirrhosis, chronic obstructive pulmonary disease, and other diseases.
The diagnosis can be challenging, especially in the ICU, where clinical symptoms as well as imaging are mostly non-
specific. Recently, Aspergillus lateral flow tests were developed to decrease the time to diagnosis of IPA. Several studies
have shown promising results in bronchoalveolar lavage fluid (BALf) from hematology patients. We therefore evalu-
ated a new lateral flow test for IPA in ICU patients.

Methods: Using left-over BALf from adult ICU patients in two university hospitals, we studied the performance of
the Aspergillus galactomannan lateral flow assay (LFA) by IMMY (Norman, OK, USA). Patients were classified according
to the 2008 EORTC-MSG definitions, the AsplCU criteria, and the modified AsplCU criteria, which incorporate galac-
tomannan results. These internationally recognized consensus definitions for the diagnosis of IPA incorporate patient
characteristics, microbiology and radiology. The LFA was read out visually and with a digital reader by researchers
blinded to the final clinical diagnosis and IPA classification.

Results: We included 178 patients, of which 55 were classified as cases (6 cases of proven and 26 cases of probable
IPA according to the EORTC-MSG definitions, and an additional 23 cases according to the modified AsplCU criteria).
Depending on the definitions used, the sensitivity of the LFA was 0.88-0.94, the specificity was 0.81, and the area
under the ROC curve 0.90-0.94, indicating good overall test performance.

Conclusions: In ICU patients, the LFA performed well on BALf and can be used as a rapid screening test while wait-
ing for other microbiological results.

Keywords: Invasive aspergillosis, Diagnosis, Lateral flow assay, Galactomanngn




Molekuler Testler

Molecular diagnostics for invasive fungal infections

Test Pathogens Sample Type

Advantages

Disadvantages

Comments

PCR

Broad-range PCR  Wide range of fungal  Usually tissue

Can detect most pathogens

Less helpful in samples

Sensitivity is best when

pathogens from non-sterile sites fungi are visible on
Poor performance in mixed  histopathology
infections Fresh tissue samples have
Typically send-out the highest sensitivity
Pathogen-directed Generally more sensitive Cost (variable)
PCR assays than culture-based Difficult to reliably
methods distinguish colonization
May permit an earlier from infection in airway
diagnosis samples
Aspergillus BAL, serum More sensitive than culture Unable to distinguish

in BAL

Some assays allow the
detection of major azole
resistance-associated
mutations

colonization from
infection from airway
samples

Aspergiflus, Mucorales BAL
(and Nocardia)
+/— Pneumocystis

Syndromic testing allows
testing of multiple
pathogens with clinical
overlap

Few published data

Appears to have limited
sensitivity

Unable to distinguish
colonization from
infection

Metagenomic Serum
Next-Generation
Sequencing

(eg, Karius)

Fungi (and bacteria,
protozoa, algae,
and DNA viruses)

Unbiased (agnostic) testing
(can detect a pathogen
even without a priori
suspicion)

Cost (~$2000/test)

Turn-around time (several
days)

Poor specificity (can detect
small fragments of
organisms, often with
unclear significance)

-~

PCR:
* Hizli sonug
e Pahali,
* Kolonizasyon
/infeksiyon
ayirimi??
Yeni Nesil
Dizileme
Serum

Uzun sure
Pahali




Hematolojik Maligniteli hastalarda

Galaktomannan ve Aspergillus PCR Metaanaliz

Fungal biomarker

Study

Sensitivity (%) (95% ClI)

Specificity (%) (95% ClI)

Serum
GM

PCR
GM and PCR”

BAL
GM

PCR

GM and PCR"

Preirrer et al. [38]
LeeFLanG et al. [98]"
ArvaniTis et al. [28]

Mencou et al. [99]
ArvaNiTis et al. [28]
ArvaNiTIs et al. [28]

Guo et al. [100]"

58 (52—64)
78 (70—85)
92 (83-96)
88 (75-94)
84 (71-92)

99 (96—100)

85 (72—93)

95 (94—96)
85 (78-91)
90 (81-95)
75 (63-84)
76 (64—85)
98 (94—100)

94 (89-97)

Periyodik tarama ve tani testlerinin cesitliliginin artirilmasi tani
olasiligini artiriyor!

AVNT &t al. [Z9]

Zou et al. [101]"
Henc et al. [30]
Avni et al. [29]"
Henc et al. [30]

95 (fU—J8)
82 (61-93)
57 (31-80)
97 (83—99)
84 (79—-88)

I8 (I3—99Y)
98 (85-100)
99 (60—100)
97 (93—99)
94 (91-97)

Eur Respir Rev 2022; 31: 220114



Peki ne kadarini yapabi

liyoruz?

The current state of laboratory mycology and access to ()
antifungal treatment in Europe: a European Confederation
of Medical Mycology survey

Jon Salmanton-Garcia, Martin Hoenigl, Jean-Pierre Gangneus, Esther Segal, Ana Alastruey-lzquierdo, Sevtap Arikan Akdagli, Katrien Lagrou,

Volkan Ozenci, Antonio Vena, Oliver A Cornely

All countries Country division by GDP per capita pvaluve All counttries Country division by GDP per capita pvalue
(total n=-388) (total n~388)
<US$30 000 US$30000-545000  ~US$45000 <US$30000 (n-54) USS30000-$45000  ~US$45000
(n-54) (n-167) (n=167) (n-167) (r=167)
Microscopy 375 (97%) 52 (96%) 162 (97%) 161 (96%) 0.93* (Continued from previous page)

Staining dye Maximum identification capability
Calcofluorwhite 180(456%) 17 (31%) 64 (38%) 99 (59%) <0-0001t Yeasts 388 (100%) 54(100%) 167 (100%) 167 {100%)

Giemsastain 210(54%) 30 (56%) 95 (57%) 85 (51%) 0541 Genus 17 (4%) 8(15%) 4(2%) 5(3%)

China or India ink 303(78%) 39 (72%) 137 (82%) 127 (76%) o221 Genusand spedes 177 (46%) 31(57%) 84 (50%) 62(37%)

Patassium hydroxide 223(57%) 25 (46%) 106 (63%) 92 (55%) 0-062t Moulds 288 (100%) 54 (100%) 167 (100%) 167 (100%)

Silver stain 147 (38%) 26 (48%) All countries Country division by GDP per capita pvalue [13%)

Others ) S 1?1 (49%) } 30 (56%) (total n=388) (87%)

Direct microscopy fi when invasive fungal infection is suspected (89%) 0030t
Never 17 (4%) 4(7%) <US$30000 (n=54) US$30000-$45000 >US$45000 (84%) o037t
Rarely 40(10%) 7 (13%) (n=167) (n=167) (57%) 4
Sometimes 40(10%) 3 (6%) N R (28%)

Often 70(18%) 5 (11%) (Continued from previous page) lEgm) AR

Always 220(57%) 34 (63%) Molecular tests 329 (85%) 33(61%) 138 (83%) 158 (95%) <0-00011 36%)

Direct examination in body fluids for suspected 319(82%) 38 (70%) T AT o 3

CIyptococcosis Awusm 256(66*’ %5 (46%) 29 (59%) e (79%) R0 ?6::)) <0-00011
Yes, India ink 259 (67%) 26 (48%) Onsite 150 (39%) 14 (26%) 62 (37%) 74 (44%) - 11%)

Yes, otherstains 60(15%) 12 (22%) oo e 1
Silver stain for suspectad pneumocystosis 120(319%) 22 (41%) o‘mm mw‘l i (20%) 37 (22%) 58 (35%) - EZZ:)) 00001+
Direct microscopy for suspected mucormycosis  211(54%) 25 (46%) Candida PCR 210 (54%) 24 (44%) 83 (50%) 103 (62%) 0-0271 ;2%)

Culture and fungal identification _ 383(99%) 51 (94%) Onsite 100 (26%) 14 (26%) 51(31%) 35 (21%) [46%)

Blood cultures for suspected fungemia 343(88%) 36 (67%) (95%) 0-010*
Fungal culture media Outsourced 0 (28%) 10 {9%) 32 (19%) 66 (41%) B 193%) 0:003'51'
Niger seed agar (Bridseed agar] 46(12%) 10 (19%) inmocyshs PCR 288 (74%) 24 (44%) 113 (68%) 151 (90%) <0-0001f :23,‘) oozt

Candida chromogenic media 187 (43%) 20 (37%) s i

Onsite 217 (56%) 16 (30%) 86 (51%) 115 (69%) [13%)

Lactrimel agar 31(8%) 3 (6%) !

Potato dextrose agar 148 (38%) 20 37%) Outsourced 71(18%) 8(15%) 27 (16%) 36 {22%) & sz:)) -

Sabouraud dextrose agar 293(76%) 39 (72%) Mucorales PCR 182 (47%) 13 (24%) 59 (35%) 110 (66%) <0-00011 “Zsm

Sabouraud dextrose agar with chloramphenicol 245 (63%) 29 (54%) i ‘72%

Sabouraud dextrose agar with gentamicin 175 (45%) 24 (44%) Onsite 76(20%) 4(7%) 24 (14%) 48 (29%) - E- ,‘) 3 g 5

Seu:(ahmig%r ()chbramphenicolwith 207 (53%) 21 (39%) Qutsourced 106 (27%) 9 (17%) 35 (21%) 62(37%) f:.‘ )} 7t

Cyd eximide, P

Others 141 (36%) 13 (24%) Other molecular tests 185 (48%) 15 (28%) 64(38%) 106 (63%) - (11%) :
Available tests for species identification 372(96%) 47 (87%) Onsite 101 (26%) 8 (15%) 36 (22%) 57 (34%) - 152"'; Al

Automated identification (ie. VITEK) 230(59%) 39 (72%) [28%

Biochemical tests (conventional mycology) 208 (54%) 34 (63%) 0 i SN 7(13%) 28(17%) 49(29%) (29%)

DNA sequencing 187 (43%) 13 (24%) e IO\ sy T LOog \Verd) © © EOATIULY g e m————— S v 277 S A e e e - [86%) 0-0001t

MALDI-TOF MS 287 (74%) 17 (31%) 122 (73%) 148 (89%) <0-0001+ Cryptococcus LFA 188 (48%) 13 (24%) 71(43%) 104 (62%) <0-00011

Mounting medium 113 (29%) 12 (22%) 46 (28%) 55 (33%) 0271 Onsite 138 (36%) 4(7%) 53(32%) 81(49%)

Antifungal susceptibility tests 363(94%) 50 (93%) 162(97%) 154 (92%) 013" Outsourced 50(13%) 9(17%) 18 (11%) 23{14%) g
Veicte 113 (29%) 20 (37%) 53(32%) 40 (24%) Cryptacoceus LAT 77 (56%) 29 (54%) 101 (60%) 87(52%) 028t
Moulds 3(1%) 2 (4%) o 1(1%) Onsite 158 (41%) 16 (30%) 82(49%) 60(36%)

Yeasts and moulds 247 (64%) 27 (50%) 109 (65%) 111 (66%) - Outsourced 59 (15%) 13 (24%) 19 (11%) 27 (16%) %
Available antifungal susceptibility test 363(94%) 50 (93%) 162 (97%) 154 (92%) 013* Histoplasma 133 (34%) 14 (26%) 41 (25%) 78(47%) <0-00011
technologies Onsite 28(7%) 5(9%) 10(6%) 13(8%)

Broth microdilution, using €1 S standards 106 (27%) 15 (28%) 54(32%) 37 (22%) o012t Qutsourced 105 (27%) 9 (17%) 31(19%) 65{39%) -

Broth microdilution, using EUCAST standards ~ 165(43%) 22 (41%) 79 (47%) 64 (38%) o2s5t f-glucan 236 (61%) 20 (37%) 91(54%) 125 {75%) <0-00021

Gradient strip tests 231(60%) 23 (43%) 102 (61%) 106 (63%) 0022+ Onsite 12332%) 7(13%) 53 (32%) 63(38%)

VITEK 143(37%) 23 (43%) 80 (48%) 40 (24%) <C-0001+ Qutsourced 113 (29%) 13 (24%) 38 (23%) 62 (37%)

Crosshtark

agement of invasive fungal infections. tancet Microbe 2023; 4: e47-56
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Check for
updates

New Breath Diagnostics for Fungal Disease

Jenna Diefenderfer'( . Heather D. Bean'>® . Emily A. Higgins Keppler'2®

Genus Species Disease Sample type
In vitro Murine BALF Murine breath Human breath
Alternaria  A. alternata [33]
Aspergillus  A. calidoustus [34]
A. flavus [34]
A. fumigatus Invasive aspergillosis [34-41] [42] [34, 37, 43]
A. niger Invasive aspergillosis [34, 37] [34, 37]
A. terreus [34]
Chronic pulmonary asper- [44e]
gillosis
Pulmonary invasive asper- [45]
gillosis




Tanida Goruntuleme yontemleri

Immiin Duruma Gore Radyolojik Ozellikler

Diagnostics 2023, 13, 440
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Refrakter AML
hastasinda
IPA;notropenik
tani ve tanidan 4
hafta sonra

4 %
{ h

B Cell lenfoma MAB
+ steroid tx,
nonnotropenik
influenza PCR (+);
2 hafta ara ile CT
goruntudleri

\ %

J. Fingi 2023, 9, 131




CT

ﬁeébik kesitlerde pulmoner aspergillozisx
goruntisu. Bal 6rneklemesi ile
Aspergillus pcr ve kultlr pozitif . Bx
Aspergillus hif +

Olguda nodiiler ve konsolidasyon

olusturmaya meyilli birlesen nodiiler
wfiltrasyonlar izlenmektedir. /




LIAPA ve CAPA da Goruntuleme ne kadar etkin?}

|APA ve CAPA gelisen hastalarda radyolojik bulgular genelde non-spesifik, klasik
bulgular (nodil, hava-hilal, kavite) nadir

Uygun antibakteriyel tedaviye yanitsiz olgularda ilerleyen pnémonik infiltrasyon
|A acisindan stiphe uyandirmali




-

Invasive Aspergillus tracheobronchitis

Pulmonary IAPA and CAPA




~

Anostomoz alanini
etkileyen bronsiyal
aspergillozis.Bronsiyal
anostomozda
dehisense neden

oldu.

\_ )

Sol ana brons
membrandz ylizde
icinde hif saptanan
bronsiyal

Aspergillus lezyonu

-l )




P ET/ BT IA’da anatomik ve fonksiyonel bilgi verir!!!
¢

Pansitopenili AML hastasi, solunum
SOT hastasinda IPA sonrasi gégus sikintisi; CT kavite ve aspergilloma;
duvari ve yumusak doku tutulumlari tedavi sonrasi PET/CT ile hastalik
aktivasyonunun takibi

J. Fungi 2023, 9, 131 | Imaging of Invasive Fungal Infections- The Role of PET/CT



Week 6 Before therap

Week 12

2'9

Qﬁ

PET/BT ile hastalik aktivasyonu

\
/

DD

ol

Konsolidasyonun ikinci kiir sirasinda invazif
aspergillozu olan bir AML hastasinda BT
taramasi ve PET taramasi.

BAL'da Aspergillus fumigatus pozitif. Ilk BT
taramasinda tipik bir anjiyoinvazif aspergilloz ve
bir nodul (ancak kismen halo isareti ile cevrili) .
Nodul hipermetaboliktir (maksSUV %49,8),

6. haftada noduliin boyutu onemli dlclide
kicilmus ancak hala hafif hipermetabolik

(maksSUV%2,5).

12. haftada, sadece metabolik aktivitesi

olmayan reziduel bir skar vardir.
Semin Respir Crit Care Med 2020;41:80-98.



Klinikte Tanty1 Nasil Koyalim??



EORTC Mantar calisma Grubu’na gore

Immunosuppressive conditions  Suggestive radiological pattern  Positive direct exam or culturein  Positive histopathology (+/- PCR),

(e.g. haematologic cancer, on chest CT (e.g. nodule, mass nonsterile sites (BAL, direct exam or cultures in sterile sites
transplantation, treatment with +/- halo sign, air crescent sign,  bronchial aspirate or sputum) (e.g. lung biopsy or pleural fluid)
immune-modulating agents, etc.)  etc.) OR AND
Positive galactomannan and/or Evidence of infection
- PCR (serum or BAL) (histological, radiological or clinical)

Proven

Eur Respir Rev 2022; 31: 220114



Hematolojik Malignitelerde iPA Tanisi

Patients with acute leukaemia and
prolonged neutropenia (e.g. =10 days)
OR

Prophylactic approach Allogeneic HSCT recipients with GVHD Pre-emptive approach

Positive GM in serum (ODI =0.5)

Persistent (=3 days) or recurrent - _ - OR
neutropenic fever Persistent (=3 days) or recurrent

Lung lesion neutropenic fever
consistent with IPA ?

Bronchoscopy with BAL

IPA diagnosis Probable Suspected but not
fulfilling
EORTC/MSGERC
criteria
Serum GM Negative Negative Positive Positive Positive
ChestCT Positive Positive Positive Positive Negative
Negative or not performed Positive Negative or not performed Positive Not performed
AF therapy Repeat serum GM
Intervention Reassess (follow-up CT) AF therapy Extrapulmonary IA?
+/— Biopsy of lesion (brain MRI, abdominal CT)

Eur Respir Rev 2022; 31: 220114
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Influenza-associated and COVID-19-associated pulmonary
aspergillosis in critically ill patients

Simon Feys, Agostinho Carvalho, Comelius | Clancy, Jean-Pierre Gangneux, Martin Hoenigl, Katrien Lagrou, Bart J A Rijnders, Laura Seldeslachts,
LoreVanderbeke, Frank L van de Veerdonk, Paul E Verweij, Joost Wauters

Influenza-associated pulmonary aspergillosis (IAPA) and COVID-19-associated pulmonary aspergillosis (CAPA) are

BESPIEAR AGRAUIRELOST %) PR B

Severe influenza

Severe COVID-19

ICU admission

Clinical deterioration after ICU admission™ }—

+

+

Bronchoscopy (if feasible)

Tracheobronchial

Bronchoalveolar lavage

inspection i sampling (eg, 220 mlL)
Check for Perform
- Ulcerations - Culture
- Nodules = Galactomannan ELISA
= Pseudomembranes or POCT
- Plaques - PCR
¢ 'F present - Microscopy
sag8. If bronchos-
- If positive l copy not
Bitesy s bash (immediately)
If positive feasiblet
Perform: s Blood sampling -
- Culture
- PCR Perform:
- Histology = Galactomannan ELISA
or POCT
If histology

shows invasive
hyphae and
culture or

PCR positive

I any test
positive

IATEB

IAPA and CAPA

!

Perform resistance
testing

Consider add-on
inhaled

antifungal

Firstline: voriconazole or isavuconazole
(or posaconazole) (with or without
echinocandin or LAmB)+

e

Consider empirical therapy
while awaiting results

L

Secondline: LAmB




CAPA tanisi

CAPA DIAGNOSIS

A. Bronchoscopy with BAL

Trachea
visualization for

Aspergillus
tracheobronchitis

Samples for:
* Direct microscopy
» Cultures
* GM (OD index=1)
» Aspergillus PCR
*LFD

B. Alternative respiratory samples:
Non bronchoscopic BAL, TA, sputum

(note: biomarkers not validated in these samples)

C. Serum GM: low sensitivity 0-40%

D. Chest CT: nonspecific findings




Mycopathokogia (2024) 189:69
hitps:/dol org/10.1007/s11046.024-00879-6

OPINION ARTICLE

Optimizing Antifungal Treatment Strategies to Prevent
Invasive Pulmonary Aspergillosis Infection-Related
Deaths in Intensive Care Unit Patients: The Need

for Standardization of Research Definitions

Matteo Bassetti - Antonio Vena + Martina Bavastro «
Daniele Roberto Giacobbe

Assessment of ICU patients with suspected IPA for research inclusion

b

e

=5

Research definitions have been develop
to maximize specificity, with some
losses in sensitivity that are acceptable
for research purposes but that should
not be taken as an absolute rule also for
treatment decisions in clinical practice

(

f More limited spectrum of host factors (e.g., FUNDICU definitions)

Influenza

COVID-19
Moderate/severe COPD
Decompensated cirrhosis
Uncontrolled HIV infection
Solid tumors

Practical considerations
« Possibly different (higher) cut-off of acceptable loss in sensitivity

compared with clinical practice

Strenght
« Aimed at high specificity (to improve comparability and

generalizability of research findings)

Limitation
« Still based on “probable" category and not on more precise

calculation of probability

-

Assessment of ICU patients with suspected IPA for treatment purposes

i“I.'}

= Dg‘_

-

In selected situations, antifungal
treatment could be considered in
patients not fulfilling IPA research
definitions but showing possible risk
factors, positive mycological tests and
radiology findings, in the absence of

alternative diagnoses

-

Malignancy

COPD

Influenza

COVID-19

Systemic steroids (either
long or short term)
Inhaled steroids

Liver cirrhosis

Organ transplantation
AIDS

Malnutrition
Transfusions
Sepsis/MOF
Immunosuppression for
systemic diseases
Severe burns

Post-cardiac surgery status

( Broad risk factors identified in the literature

Prolonged ICU stay
Non-fungal pneumonia
Antibiotics

Alcoholism

CGD

Hemodialysis
Congestive heart failure
Near-drowning

Invasive procedures
Diabetes mellitus
Severe bacterial infection
Smoking

Concentration

of Aspergillus spores in the air

Surgery
Immunoparalysis

»  Mycology (e.g., FUNDICU)

-

BAL cultures
Serum GM
BAL GM

7

CT scan

Frequently aspecific
findings (differential
diagnosis with
bacterial infections,
that could also be
concomitant)

Mycology

URTI and LRTI cultures
Serum fungal antigens
BAL fungal antigens
Non-BAL fungal antigens
Respiratory PCR
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