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2020 First WHO Fungal Priority Pathogen List

Candida auris

Azole-resistant Candida spp.

FIRST MEETING OF THE

Azole-resistant Aspergillus fumigatus WHO ANTIFUNGAL EXPERT GROUP

ON IDENTIFYING

PRIORITY FUNGAL PATHOGENS

Cryptococcus neoformans (& C. gattii)

Meeting Report

Pneumocystis jirovecii

Mucorales

X X X X X X

Potentially Histoplasmosis
Global public health importance based on limitations of treatment options

due to resistance and/or treatability issues

WHO Antifungal Expert Group Priority Fungal Pathogens. Report. Geneva: WHO; 2020.




World Health Organization (WHO) Fungal Priority Pathogens List, 2022 [6].

Critical priority ’] High priority Medium priority
Aspergillus fumigatus ) Candida glabrata Candida krusei
Candida al, 5 Spp.

~ . The COVID-19 pandemic, climate change and changes in human
Candida au

cryptococe @aNd animal habitation, increased resistance to antifungal drugs,

neoforman

(s gattii

and an increased number of immunocompromised patients have

oides spp.
driven a recent global surge in pathogenic fungal infections. —
Mucorales/Mucormycosis Scedosporium spp.

Talaromyces marneffei

Adapted from: WHO fungal priority pathogens list to guide research, development and public health action. 25 October 2022 [6].

“Fungal causes of eumycetoma include Madurella mycteomatis, Aspergillus spp., Nocardia spp., Fusarium spp.

World Health Organization (WHO) Report. WHO fungal priority pathogens list
to guide research, development and public health action. Oct 25, 2022.



MICG

Soru(n) 1
Invazif Aspergilloz epidemiyolojisinde

degisiklik var mi?




ABPA
Allergic Bronchopulmonary Aspergillosis

Affected: Mainly asthmatic patients, as
well as immunocompromised patients

Infection of lungs, hyphal growth

Host response wath eosinophil and
neutrophi recruitment, and allergic
reaction In turn

Th2-driven response
High IgE {1000 U/mL)
Elevated serum IgG

SAFS
Severe Asthmatic Fungal Sensitization
= Affected: Mostly asthmatic patients

* Uncontrolied / severe asthma

* IgE positive (400<igE<1000 U/ml)

* Absence of radiographic evidence

* Allergic reaction associated with

CPA

Chronic Pulmonary Aspergillosis

* Affected: Patients with (mild)
immunacompromised status

* Hyphal growth and subsequent (local) infection

* Often presence of other pathogens

* Recognition of conidia by macrophages

« Absent neutrophil recognition of conidia

CNPA

Chronic Necrotizing Pulmonary

Aspergillosis

» Affected: Patients with (mikd)
Immunocompromised status

« Colonization of host tissue
« Local hypha! growth {as aspergilloma)
= Necrosis of host tissue near aspergilloma

Aspergilloma

Non-Invasive Aspergillosis

« Affected: Patients with prior lung diseases
{COPD, CF, tuberculosis) and/or (mild)
immunocompromised status

eosinophils « Local hyphal growth
« Clearance of conidia by macrophages
= Absent neutrophil recognition of conidia
~ b
(=7 Undemaged aiveolar ‘ Conidia o B-cell Y Immunogiobulin £ (igF)
epithelial cells
ﬁ Inflamed alveolar c# Hyphoe ‘ Eosinophil °° Cytokines
epithelial cefls o
Necrotizing alveolar Fungal ball @ Neutrophil ' Capillasias with
\_ = epithelial cedls & erythrocytes )

J Fungi (Basel). 2022;8(8):758.
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Aspergillus
Mucorales
Candida
Histoplasma
Cryptococcus
Trichosporon

Susceptibility
MIC
Resistance

Treatment
Prophylaxis

Breakthrough infection

Curative, salvage
Maintenance

after Lindhoim 1995

Localization

CNS

Disseminated
Pulmonary

Underlying disease

Pre-existing factors

Immunocompromised Age
Oncohematology CYp
HSCT Ethnicity
SoT Obesity
Immunocompetent Cystic fibrosis

Burn wound injury

Diabetes Co-existing factors

AmB

Echinocandins

5FC

Azoles F(CZ
ISZ
474
ITZ
VRZ

TDM rationale

Safety/toxicity
Liver
Kidney
Neuro

PK variability

DDI

Renal function

Liver function
Inflammation
ICU

ECMO

cv19

TDM issues
Sampling, time of sampling
Analytics
Routes of administration
v
Oral, tablet
Nasogastric
PK/PD parameters
Software
PKPB modeling

Ther Drug Monit. 2022;44:66—-197




Review > JFungi (Basel). 2021 Oct 10;7(10):848. doi: 10.3390/jof7100848.

Changing Epidemiology of Invasive Fungal Disease in
Allogeneic Hematopoietic Stem Cell Transplantation

Pedro Puerta-Alcalde ', Carolina Garcia-Vidal 1

Allogeneik Hematopoetik Kok Hiicre Naklinde
invazif Mantar infeksiyonunda Degisen Epidemiyoloji

e Yillaricin kandidemi oranlari azalmakta

En cok izole edilen mantar Aspergillus fumigatus
» Aspergillus niger
» Aspergillus terreus

» Aspergillus flavus

A. fumigatus

A. terreus




Table 1. Important studies regarding invasive fungal disease in allogenic HSCT recipients.

Reference and Year 5 % ( 2 \ Z p
of Publication & Study Type and Period n Prophylaxis IFD Incidence IFD Epidemiology
; 3 73% fluconazole, 17% itraconazole g T %
Martino et al. [11] Retrospective study % 4 64% aspergillosis, 20% candidiasis,
2002 1996-2000 ZeallaSe & Mamp ol .B’ bfanD % 6% mucormycosis, 6% other
prophylaxis
; 81% aspergillosis, 14% candidiasis
P“g‘m‘;&;ﬂl' {12] Re“"lsgl;’f;‘gg;t“dy 1249alloHSCT  39% fluconazole, 21% itraconazole 8% (50% non-albicans), 3% fusariosis,
2% other molds
Garcia-Vidal et al. g : $ M P 14
[21] Retrospective study 1248 allo-HSCT Not reported 13% invasive 87% asp:zrglllosm, 4% quanosns,
2008 1998-2002 mold disease 3% mucormycosis
; ¥ 57% aspergillosis, 25% candidiasis,
Neofytc;sogg ak; {2 Proszpeo UChI ;e&;tudy 2111613>—[FH]SDCH'I1' Not reported Not applicable 7% mucorng;;);:s, 8% other
Kontoyiannis et al. : 43% aspergillosis, 28% candidiasis,
[19] Erospective stady 6666 allo-HSCT Not reported ~8% 8% mucormycosis, 10% other
2001-2005
2010 molds
Nucci et al. [22] Prospective study 81% fluconazole, 1% itraconazole, 35°%.fusa1j1051s, 30%.;!5?8 rgﬂ'lOSli’
378 allo-HSCT = 2 i 11% 17% invasive candidiasis, and 12%
2013 2007-2009 4% voriconazole, 4% amphotericin B hyalohyphomicosis
2 2 ; 75% fluconazole, 14% mold-active 81% aspergillosis, 11% candidiasis,
e © 7 g 1858 allo-HSCT prophylaxis (NS), 5% secondary 9% 4% mucormycosis, 2% fusariosis,
prophylaxis (NS), 6% no prophylaxis 1% other molds, 1% rare yeasts
Sun et al. [24] Prospective study 61% fluconazole, 22% itraconazole, 33% aspergillosis, 13% candidiasis,
2015 2011 TiSSeNattet 19% voriconazole . 54% non-identified
Retrospective study ’
Gomez et al. [25] Pediatric patients 143 allo-HSCT Hiscesszole ot yoce Ui s 13% 86% candidiasis, 17% aspergillosis
2018 not reported)
1998-2016
. 52% fluconazole, 9% mold-active
Linke et al. [26] Retm'spe.chve 2 fudy azole, 32% liposomal amphotericin . o i . e
Pediatric patients 221 allo-HSCT : 2 7% 73% aspergillosis, 27% candidiasis
2019 20052015 B, 1% micafungin, 6% no
prophylaxis
= . 3 = e = S
Souza et al. [27] Prospective study 71 allo-HSCT 68% ﬂuconazole,. 17% micafungin, 11% 50% asperg;llosm, 38% candidiasis,
2020 20152016 11% mold-active azole (NS) 12% other molds

- J

J Fungi (Basel). 2021 Oct 10;7(10):848.



Invasive aspergillosis in solid organ @
transplant patients: diagnosis, prophylaxis,
treatment, and assessment of response

Dionysios Neofytos' @, Carolina Garcia-Vidal®, Frédéric Lamoth®*, Christoph Lichtenstern®, Alessandro Perrella®’ and
Jérg Janne Vehreschild®*'°

)

Population Incidence (%)  Overall mortality (%)  References

Heart 3.5-26.7 36-66.7 [1,3,5,8 9
Kidney 1.2-4 4-25 [1, 3, 5]

[ Liver 1-4.7 83—88] [1, 3, 5]
Lung 8.3-23.3 4.2 [1, 3, 5]

» SOT alicilarinda IA tanisi yiksek derecede farkindalik gerektirir

|
I
» Standard tani yontemleri, nétropenik hastalarda gozlemlenen |
I

I_duyarllllél ve ozgullugii saglamayabilir.

_— e d

Neofytos et al. BMC Infectious Diseases. 2021; 21:296



Multicenter Study > Clin Infect Dis. 2021 Oct 5;73(7):e1634-e1644. doi: 10.1093/cid/ciaa1298.

A National Strategy to Diagnose Coronavirus Disease

2019-Associated Invasive Fungal Disease in the
Intensive Care Unit

P Lewis White ', Rishi Dhillon 1, Alan Cordey ', Harriet Hughes ', Federica Faggian ',
YBU’de iFi

> insidansi %26.7; %14.1 aspergilloz, %$12.6 maya infeksiyonlari

> Toplam mortalite hizi %38; iFi olanlarda %53, olmayanlarda %31 (P: 0.03).

Mortalite:

v Antifungal alanlarda %38.5 & almayanlarda %90 (P: 0.008)
v Kortikosteroid kullanimi (P: 0.007)

v Kronik AC hastaligi varligi aspergillozda mortaliteyi ciddi artirmakta (P: 0.05)




)( Y International Journal of ) . 7
| * T Rl Int J Environ Res Public Health. 2022; 19: 7079. WVI\DPI
T\ ’i and Public Health \)

Article
Tendency in Pulmonary Aspergillosis Investigation during the
COVID-19 Era: What Is Changing?

Giuseppina Caggiano 1*', Francesca Apollonio !, Mila Consiglio 2, Valentina Gasparre 2, Paolo Trerotoli 1,
Giusy Diella !, Marco Lopuzzo 2, Francesco Triggiano 2, Stefania Stolfa !, Adriana Mosca ! and Maria Teresa Montagna !

COVID-19 hastalarinda Aspergillus spp. ko-infeksiyonlarini (CAPA)
Tani glig: CAPA klinik olarak karmasik ve bronkoskopi yapmak zor.

IPA tanisi mikrobiyolojik ydntemler ve BAL veya serumda Galaktomanan (sGM)

calismanin amaci, COVID-19 déneminde iPA’da artisi tespit etmek.
Guney Italya’da Ocak 2019- Subat 2020 ile Mart 2020- Haziran 2021
arasinda 1550 yatakli hastanede 32 farkli klinikte yapilmis
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Pre-COVID Period COVID Period Total

No. of Positive Positive No. of Positive Positive No. of Positive Positive
Departments Tests/No. of Tests (%) Tests/No. of Tests (%) Tests/No. of Tests (%)
Total Tests : Total Tests ; Total Tests =
( Oncohematology 22/1428 15 48/1330 36 70/2758 25 )
Pediatric
LOncohema tology 1/86 12 7/109 6.4 8/195 41 J
ICU k] 119 26/165 15.7
Pneumology FIELAIEG 162 7/87 8
COVID v'immiinosiipresyon, 5.8 166/2856 5.8
Outpatients , . . 17.6 8/46 17.4
P v'non-invazif ventilasyon,
Infectious Diseases 6.9 6/131 4.5
Surgery v oro-trakeal entii basyon 213 12/67 17.9
Other Specialties ‘/yﬂ ksek doz kortikosteroid 9.2 18/220 8.2
Outpatiend 3/41 15 11/63 175 14/104 125
Hospital
Total 54/1902 2.8 322/5260 6.1 376/7162 5.2

Int J Environ Res Public Health. 2022; 19: 7079.



Journal of

Fungi

J Fungi. 2023; 9: 131

Review

Invasive Pulmonary Aspergillosis

Marie-Pierre Ledoux * ' and Raoul Herbrecht

Global olarak =10 mlyn risk altindaki hasta icin tahmini insidans;

IA icin; > 300 000
Kronik PA icin =3 000 000 » ICU mortality reaches 45% in Influenza APA

Alerijik BPA icin ~4 800 000 compared with 20% influenza alone.

» Farkli calismalardan;

IA >%85’i hematolojik maligniteli veya alloKiT veya SOT hastalarinda

CAPA; Risk faktorler;

Yas> 62, deksametazon ve anti-IL6 kullanimi, <14 giin mekanik ventilasyon

Oliim hazard orani 1.45 CAPA hastalarinda, olmayanlara gore



il MICG

Soru(n) 2
IA tanisinda kullanilan standard

yontemlerin halen bir rolt var mi?




Clinical Infectious Diseases 2019. ]
WIDSA e [

Infi us Diseases Society of America  hiv medicine association

Revision and Update of the Consensus Definitions of
Invasive Fungal Disease From the European Organization
for Research and Treatment of Cancer and the Mycoses
Study Group Education and Research Consortium

Clinical Infectious Diseases
| Y =

EORTC/MSGERC Definitions of Invasive Fungal
Diseases: Summary of Activities of the Intensive Care Unit

Working Group

Matteo Bassetti,'* " Elie Azoulay,”* Bart-Jan Kullberg,’ Markus Ruhnke,’ Shmuel Shoham,’” Jose Vazquez' Daniele Roberto Giacobbe,’ and
Thierry Calandra’

Clinical Infectious Diseases”™  2021:72($2):$121-7



Positive
mycology or

histopathology

of a sterile
sample
obtained in a

sterile manner

.

EORTC/MSG

f Host criterion: neutropenia, \

hematological malignancies,

alloSCT, aGVHD, solid organ

transplant, steroids, T-cell or

B-cell immunosuppressant,
inherited severe

»

Proven IA

\ immunodeficiency o
b=l

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

\segmental or lobar consolidation/

/ Mycological

criterion: positive
microscopy or
culture from a

respiratory sample,

GM or PCR + in BAL

\ or blood j

3 criteria: 2 criteria:
ProbablelA  PossibleIMD

BALF, bronchial brush or
aspirate, or GM detected in
blood 2 1.0, or in BALF 2 1.0
or both blood = 0.7 and BALF
> 0.8,

or a PCR positive in blood
twice or in BALF twice (first
analysis and duplicate) or
once in both blood and BALF.

J Fungi. 2023; 9: 131



EORTC/MSG AsplICU

f Host criterion: neutropenia, \
hematological malignancies,
alloSCT, aGVHD, solid organ
transplant, steroids, T-cell or -

B-cell'lmm.unosuppressant ’ 7 2. Clinical criterion: fever,
inherited severe pleuritic chest pain, pleuritic

\ immunodeficiency / rub, dyspnea, hemoptysis,

worsening respiratory failure
4 Clinical criterion: dense well- b b TP b 4

circumscribed lesion with or 3. Abnormal medical imaging
without a halo, air-crescent sign, - y

cavity, wedge-shaped and r- — -~
\segmental or lobar consolidation/ 4a. H_°5t criterion: \
neutropenia, treated cancer,
/" Mycological ™\ steroids, immunodeficiency
criterion : positive Or
microscopy or 4b. Semiquantitative positive

culture from a culture in BALF without

respiratory sample, bacterial growth with
GM or PCR + in BAL branching hyphae /

\’or blood ./ “

3 criteria: 2 criteria: 4 criteria: <4 criteria:
ProbablelA  PossibleIMD Putative IA Colonization

J Fungi. 2023; 9: 131

\

1. Aspergillus-positive lower
respiratory tract specimen

s culture
Positive

mycology or
histopathology
of a sterile
sample
obtained in a
sterile manner

”

. #

Proven IA




Lung biopsy, at least 1:
* Histo/cytopathologic or direct microscopic

Proven IPA i examination (hyphae + tissue damage)
* Positive culture from tissue
At least 1:
: t least 1:
EORTC/MSGERC Host factor§ , <1 patierry2 t?as ! . * Positive direct microscopy or culture of a
Neutropenia, malignant * Dense, well-circumscribed lesion : :
(1) respiratory sample (sputum, tracheal aspirate, BAL)
hemopathy, transplant, prolonged  (thalo)
Probable IPA ¢ ¢ : ¢ * BALGM 21
corticosteroids (>0.3mg/kg * Air crescent sign
>3weeks/2months) * Cavity i Germ Ol o
immunosu ressivé drugs * Consolidation = RALEW ASana serue GN20.7
PP - * Positive Aspergillus PCR x2 (serum or BAL)
Possible IPA Same as probable IPA Same as probable IPA -
Proven IPA - - Same as EORTC/MSGERC

AspICU Kabul edilen
(2)

Entry criterion: Positive culture of lower respiratory tract specimen
Compatibles signs/symptoms:

Fever despite antibiotics >3d or

recrudescent after 48h

defervescence, dyspnea,

hemoptysis, chest pain, pleuritic In the absence of host risk factor:

TUb' vllo.rse'ning- Tespiratony XﬂY <l qmm : Positive direct microscopy (hyphae) and culture of
insufficiency Abnormal imaging (any infiltrate) BAL

+ Host risk factors:

Neutropenia, chemotherapy,
corticosteroids>20mg/d, congenital
or acquired immunodeficiency

Aspergillus
colonization

=1 criterion for putative IPA is not met

Curr Opin Crit Care. 2022, 28:470-9.

EORTC/MSGERC; European Organization Treatment of Cancer and the Mycoses Study G.



Tani Yontemlerinin Kiyaslanmasi

Diagnostic Methods Advantages Disadvantages
Invasive operation
Gold standard High requirements for
. Pathologic changes of the specimen quality
HéStOPat}l;(.)kl)gy tissue Technology dependent on the
N Morphology of the technician
Aspergillus Time-consuming
False-negative
Early detection

Fungal biomarker assay

Aspergillus polymerase chain
reaction (PCR) test

CT scanning

Serological antibody test

Non-invasive
Various sample resources
Platform widely available
Rapid turnaround time
Specific species
Various sample resources
Rapid turnaround time

Fast and non-invasive
Location of infection site
Lesion size and number

False-positive
False-negative

Unknown pathogen species
Unknown infection site

Easily performed on readily
accessible samples

Lack of standardization
Contamination can
be problematic
Non-specific
Pathogen not identified
Viability of pathogen
not indicated

False-negative in
immunocompromised host

Int J Mol Sci. 2022; 23: 5563.




Figure 1. Invasive aspergillosis in a refractory acute myeloblastic leukemia patient. (A) CT-scan at
diagnosis, showing a nodule surrounded by a halo. (B) CT-scan 4 weeks later, showing a small cavity.

Aspergilius bronchopneumonia histopathology

J Fungi. 2023; 9: 131




International Journal of 7
. Molecular Sciences Int J Mol Sci. 2022; 23: 5563. @’\"y

Review
Monoclonal Antibodies and Invasive Aspergillosis: Diagnostic
and Therapeutic Perspectives

Xihua Lian 12, Amy Scott-Thomas 1", John G. Lewis 13, Madhav Bhatia !, Sean A. MacPherson 14,
Yiming Zeng ® and Stephen T. Chambers /*

@ e

h)

Invasive aspergillosis

Primary clearance escape

(b)

ﬂ inhalation of alrborne conidia Asperpis specis
Resting conidia @ Swollen conidia ‘:> Germinated conidia ‘:>
(c) Melanin o Ouidative stress d)
@ 0 Rodiet cover and _Expase_, Various PAMPS
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Immune

PET/MRI ile

: goruntulenebilir

Figure 3. Positron-emission tomography coupled with CT-scan in invasive aspergillosis

J Fungi. 2023; 9: 131



MICG

Soru(n)3 /4
3. IA yonetiminde antifungal duyarlilik

testlerinin rolu nedir?

4. Azol direnci sorun mu?




Tani;

Sampling of
Clinical Specimen

ﬁ

e Blood Culture

- * Blood e Histopathology
® r’at#:"m S;ISDOC!O?F' e Biopsy Tissue Specimen e Glactomannan assays
o suffer from an * Sputum e Chromogenic agar
e PCR

Isolation & Identification AFST
Clitare cation ,
1-3 days 1-3 days = 1 day
@a-------* =D 90'30-------.’
—

IA olgularinin 6nemli bir kismi kiiltiir disi yéntemlerle belirleniyor



Antifungal duyarhhk

EUCAST agar tarama metodu




Epidemiology, Drug Susceptibility,
and Clinical Risk Factors in Patients
With Invasive Aspergillosis Frontiers in Public Health

Yuerong Wang, Luwen Zhang, Longrong Zhou, Min Zhang* and Yuanhong Xu™

Cin, 2800 yatakli hastane, 2019-2021 toplam 156 Aspergillus spp. isolati

0 65%

1929 192 A’\ /0 ’
\ :

3.21% | ‘

fumigatus

flavus

niger

terreus

versicolor

. hidulans

Other Aspergillus spp.

PSS N [ S5 NS

2051%

Front Public Health. 2022; 10: 835092
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Sonug olarak;

Aspergillus spp. ! basarisizliklarina katkida bulunur

v

v
v
v

AN

int R haric AmfB direnci; MIC> 2pg/ml | i._ : E

A. fumigatus = %39.7 (29/73) r- =TT T T T T s s = 1

1 A. fumigatus icin cyp51A gen polimorfizmi
A flavus > %54.1 (13/24) | - Jumigatusicin cypS1A gen p

|
- TR46/Y121F/T289A mutasyonu azol
A. niger 2 %13.6 (3/22) l / / Y

. direncine sebep ve IA hastalarinda tedavi

Flusitozin icin yliksek MIC >64ug/ml (A.niger harig)

Mikafungin MIC <£0.008 to 0.02ug/ml

Caspofungin MIC <0.008 to 0.03ug/ml

Posakonazol MIC <0.5ug/ml (n = 120, %99.1) (A. fumigatus %100
duyarh)

VRC duyarhligi n =110, %90.9 (A. fumigatus %95.8 duyarh)

ISA duyarhligi n =107, %88.4 (A. fumigatus %95.8 duyarl)
Front Public Health. 2022; 10: 835092



First determination of azole resistance in Aspergillus
Jumigatus strains carrying the TR34/L98H mutations in

Turkey J Infect Chemother 2015;21:581¢6.

Gilsah Ece Ozmerdiven, Segil Ak, Beyza EnerFd . Harun Agca, Burcu Dalyan Cilo, Berrin Tunca, Halis
Akalin

Figure 1. Shaded areas show countries that have reported the TR.y/L98H and TRyg/Y 121F/T289A resistance mechanism in clinical or environmental Aspergillus fumigatus
isolates.

Mortalite infekte olan & olmayan %88 vs. 30-50.



Journal of
J Antimicrob Chemother 2022; 77: 1894-1898 é{:tlmlc{‘Oblal
https://doi.org/10.1093/jac/dkac125 Advance Access publication 21 April 2022 emOt erapy

Frequency of azole resistance in clinical and environmental strains
of Aspergillus fumigatus in Turkey: a multicentre study

Beyza Ener'*, Cagri Ergin?, Dolunay Giilmez®, Harun Agca®, Melek Tikvesli®, Secil Ak Aksoy®, Miiserref Otkun®,
Ali Korhan Sig?, Dilara Ogiin¢’, Betil Ozhak’, Tuncay Topac®, Asli Ozdemir®, Dilek Yesim Metin®,

Siileyha Hilmioglu Polat®, Yasemin 0z'°, Nedret Koc!?, Mustafa Altay Atalay'?, Zayre Erturan'?, Asuman Birinci'?,
Nilgiin Cerikcioglu®®, Demet Timur’, Fahriye Eksi’®, Gonca Erkése Geng'?, Duyqu Findik'®, Saban Giircan®,
Ayse Kalkanci’’ and Sevtap Arikan-Akdagli (3 3
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Toplam 21 merkez

Azol direnci EUCAST agar tarama metodu (EUCAST E.DEF 10.1)
dogrulamasi da EUCAST E.DEF 9.3 referans mikrodiliisyon

Fenotipik direnci sekans cyp51A geni ve mikrosatellit

genotiplendirme yapilmis.
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> Toplam g¢evresel orneklerde azol direnci %1.3

35
» Hasta orneklerinde %3.3 saptanmis
cyp51A geni 9 (%47.4) hastada var
Isolate City code Sonug:
CK1 34 . . .
CRK1 3 «Azole resistance of A. fumigatus isolates was
CRK2 34
K - 0 0
e % lowin this study»
267MT22MR/B 22 agriculturat soil - & & Z
60986 16 sputum 45 >8 =8 2
61568 16 sputum 63 >8 >8 2
62946 16 bronchoalveolar lavage fluid 81 >8 >8 2
63413 16 sputum 74 >8 >8 2
63653 16 tracheal aspirate 67 >8 >8 2
64955 16 bronchoalveolar lavage fluid 80 >8 >8 2
2455 06 pleural fluid =8 >8 2
457 06 pus >8 =8 2
MY 27 bronchoalveolar lavage fluid 2 2 0.5
RT1 34 sputum 75 4 4 0.5
RT2 34 sputum 75 4 4 0.5
11b 07 sputum 18 4 4 2
13b 07 sputum 54 >8 4 2

w

cyp51A mutation

none
none
none
none
none
none
TR34/L98H
TR34/L98H
TR34/L98H
TR34/L98H
TR34/L98H
TR34/L98H
TR34/L98H
TR34/L98H
TR34/L98H
none
none
none
none
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|Aspergillus fumigatus’da Azol Direnci |

* 14 a-demetilaz enzimini kodlayan cyp51 A geninde mutasyon

* G54 kodonunda mutasyon
* itrakonazol ve Posakonazol direnci

* M220 kodonunda mutasyon ~ L__ ‘ Azollerin uzun stre ‘
e Tim azoller kullaniimasi

* G448 kodonunda mutasyon

* Vorikonazol =
— * Zirai azol birlesikleri
* TR34/L98H mutasyonu * Gidalarin korunmasinda
* Tim azoller — * Bitkilerin korunmasinda
* TR46/Y121F/T289A * Esya korunmasinda
« Vorikonazol * Azol naif kisileri de enfekte
e edebilir

Prof. Dr. B.Ener’in izniyle



KLIMiK DERNEGI MANTAR
INFEKSIYONLARI CALISMA GRUBU

Invazif Fungal infeksiyon e ——
YOonetimi "

. 2016 IDSA

Il. 2017 ECIL-6

I1l.  ESCMID (Kufler 2018)

V. Yeni calismalar
Lancet Infect Dis 2020

Defining and managing COVID-19-associated pulmonary @H®
aspergillosis: the 2020 ECMM/ISHAM consensus criteria for -
research and clinical guidance

IIl. Tissot. F, et al. Haematologica 2017;102:433-44.



Hematolojik maligniteli ve kok hiicre alicilarinda iPA’da hedefe
yonelik tedavi

Popiilasyon Tedavi secenegi OG/KK

1. Nétropeni (non-allo HSCT Isavukonazol 200 mg IV tid glin 1 ve 2, Al
sonra 200 mg qd oral

alicilari) Vorikonazol 2x6 mg/kg IV (oral 400 mg bid) Al

2. Allo-HSCT (nétropeni) ilk guin, 2x4 mg/kg IV (oral 200-300 mg bid)
L-AmB 3 mg/k

3. Allo-HSCT (w/o 8/ke Bl

. : " Kombine vorikonazol + anidulafungin C|

notropeni) veya diger

nétropenik olmayanlar Kaspofungin 70 mg gd ilk giin, 50 mg qd Cll
Itrakonazol 200 mg q12 ilk giin IV, 200 mg/qd clll
AmB lipid kompleks (ABLC) 5 mg/kg clll
Mikafungin 100 mg clll
Konvansiyonel AmB 1-1.5 mg/kg DI

Yasami tehdit eden

hemoptizi (n6tropeniden Arteriyel embolizasyon, acil cerrahi girisim

cikincaya kadar) Bl

Ullmann AJ, et al. ESCMID Guide. CMI. 2018. elee38



IDSA ECIL ESCMID

7

"\

' r r
. e . Voriconazole Voriconazole or Voriconazole or
First line curative treatment: | ) ; )
N I isavuconazole J | isavuconazole

a switch of antifungal class
Isavuconazole or s " ,

Is necessary in case of Liposomal Liposomal Liposomal

breakthrough infection amphotericin B amphotericin B amphotericin B
Y, \ J \

However, combination can be argued for in the
Refractory or progressive

invasive aspergillosis

context of high azole-resistance prevalence and

might be of use in salvage therapy

Switch of antifungal class or use of an alternative azole with a

Intolerance to thera
by nonoverlapping side -effect profile

IDSA. J Fungi Basel. 2019
ECIL-6. Haematologica. 2017
ESCMID. Clin Microbiol Infect. 2018 J Fungi. 2023; 9: 131



A.fumigatus-Azol direnci

CMI

CLINICAL

MICROBIOLOGY

Diagnosis and management of Aspergillus diseases: executive AND INFECTION

summary of the 2017 ESCMID-ECMM-ERS guideline

FLESCMID

Optimal therapy in documented azole-resistance

Population Intention  Intervention SoR  QoE Comment
Isolate with voriconazole To cure A Voriconazole + echinocandin A 1l The probability of voriconazole
MIC = 2 mg/mL combination therapy or L-AmB treatment failure may be higher than in
monotherapy for IA (as well as for CPA) voriconazole MIC <2
Isolate with voriconazole MIC  Tocure[A L-AmB A Il
>2 mg/mL AmB lipid complex C [
Voriconazole & anidulafungin B [l
Posaconazole & caspofungin C [l Posaconazole not licensed for primary
treatment
Caspofungin or micafungin C [l Patients with contra-indications to AmB

and other azoles

In settings with environmental azole resistance, no change to the primary
regimen for IA is recommended when resistance rates are <10% (Alll).

If azole resistance rates are >10%, first-line therapy with voriconazole plus
echinocandin (BIIl) or liposomal amphotericin B (Blll) is recommended. 39



Consensus guidelines for the diagnosis and management
of invasive aspergillosis, 2021

Table 5 Recommendations for first-line therapy against invasive pulmonary aspergillosis in adults

Medication Dosage SoR  QoE Notes
First-line
Voriconazole IV: 6 mg/kg twice daily on day 1, then 4 A I « Caution if already on triazole
mg/kg IV twice daily prophylaxis
Oral- 4 mglkg twice daily « TDM strongly recommended
Second-line or alternative options
Isavuconazole IV or oral: 200 mg three times daily for A I « Caution if already on triazole
six doses, then 200 mg daily prophvylaxis
Gosaconazole IV or oral tablet: 300 mg twice daily day A l « TDM recommended

1, then 300 mg daily
Oral suspension: 400 mg twice daily, or
200 mg four times daily if unable to

\_ take with food Y,
Liposomal amphotericin B IV: 3 mglkg daily B I « Where there is breakthrough
infection on azole therapy/
prophylaxis
* In drug-drug interaction settings
with azoles

Internal Medicine J. 2021; 51(S7): 143-76.



Posaconazole versus voriconazole for primary treatment of
invasive aspergillosis: a phase 3, randomised, controlled,
non-inferiority trial

Johan A Maertens, Galia Rahav, Dong-Gun Lee, Alfredo Ponce-de-Ledn, Isabel Cristina Ramirez Sanchez, Nikolay Klimko, Anne Sonet,
Shariq Haider, Juan Diego Vélez, Issam Raad, Liang-Piu Koh, Meinolf Karthaus, Jianying Zhou, Ronen Ben-Ami, Mary R Motyl, Seongah Han,
Anjana Grandhi, Hetty Waskin, on behalf of the study investigators*

Metod

Posakonazol & Vorikonazol karsilastirmasi yapilan, randomize, prospektif,
cift kor kontrolli bir calisma

Posakonazol 300 mg 1. giin 2x1 IV veya oral, ardindan 2-84. giinler 1x300 mg
Vorikonazol 1. giinde 2x6 mg/kg IV veya oral, ardindan 2x4 mg/kg IV veya
2x200 mg

Lancet. 2021; 397: 499-509



Posaconazole versus voriconazole for primary treatment of
invasive aspergillosis: a phase 3, randomised, controlled,

non-inferiority trial

ITT=intention-to-treat. NA=not assessed. FAS=full analysis set.

Posaconazole group Voriconazole group Treatment difference p value
(95% C1)*
All-cause mortality
ITT population
Day 42 all-cause mortalityt 44/288 (15%) 59/287 (21%) -5:3% (-11-6 to 1.0)% <0-0001§
Day 84 all-cause mortality 81/288 (28%) 88/287 (31%) -2.5% (-9-9t0 4.9) NA
Global clinical response in the FAS population
Success at week 6 73/163 (45%) 78/171(46%) 0-6% (-11-2t010-1) NA
[ Complete responseq| 11/163 (7%) 9/171(5%)
Partial response| 62/163 (38%) 68/171 (40%)
Stable response, progression of fungal disease, death,  90/163 (55%) 93/171 (54%)
or unable to assess at week 6
Stable response** 12/163 (7%) 22/171 (13%)
Progressiontt 27/163 (17%) 21/171 (12%)
Death 34/163 (21%) 33/171 (19%)
[ Unable to assess 17/163 (10%) 17/171 (10%)
Success at week 12 69/163 (42%) 79/171 (46%) -34%(-13-91t071) NA
Complete response§] 20/163 (12%) 19/171 (11%)

Lancet. 2021; 397: 499-509



Posaconazole versus voriconazole for primary treatment of
invasive aspergillosis: a phase 3, randomised, controlled,
non-inferiority trial

Johan A Maertens, Galia Rahav, Dong-Gun Lee, Alfredo Ponce-de-Ledn, Isabel Cristina Ramirez Sanchez, Nikolay Klimko, Anne Sonet,
Shariq Haider, Juan Diego Vélez, Issam Raad, Liang-Piu Koh, Meinolf Karthaus, Jianying Zhou, Ronen Ben-Ami, Mary R Motyl, Seongah Han,
Anjana Grandhi, Hetty Waskin, on behalf of the study investigators*

v Posakonazol, katilimcilarda 42. giine kadar tim nedenlere bagh
olimlerde vorikonazolden daha asagi degildir.
v’ Invazif aspergilloz tedavisinde posakonazol iyi tolere edildi ve

katilimcilar daha az tedaviyle iliskili yan etki yasadi.

Bu calisma, posakonazoliin birinci basamak tedavi olarak kullanilmasini

desteklemektedir.

Lancet. 2021; 397: 499-509




Sorumlu klinisyen tarafindan IA olarak kabul edilen risk altindaki

herhangi bir hasta antifungal tedavi almalidir (Alll).

Invazif Aspergilloz Tedavi Siiresi

. En az 6- 12 hafta

. Infeksiyonun lokalizasyonu

. Klinik iyilesme

. Alta yatan hastaligin iyilesmesi

. NOtropeni suresine

. Saptanan lezyonlar tamamen kaybolana ya da skar halini alana

kadar

Aspergillosis. IDSA Guideline CID. 2016:63




KLIMIK DERNEGI MANTAR
INFEKSIYONLARI GALISMA GRUBU

Soru(n) 5
‘Breakthrough’ IA nedir ve nasil

yonetilmelidir?




Prior antifungal

Expected invasive
fungal disease
epidemiology*

Suggested empirical
antifungal approach™

Breakthrough invasive fungal disease*

Fluconazole

Posaconazole*
or Isavuconazole

Molds
(Aspergillus!), P.
kudriavzevii, and
N. glabrata

e

. kudriavzevii,
N. glabrata,
rareyeasts,
non-Aspergillus
molds and
Aspergillus-
resistant

Mold-active
triazole

+/-

Echinocandin

\_ species P

Liposomal
Amphotericin B
+/-

Echinocandin

Voriconazole*

P. kudriavzevii,

Echinocandins

Amphotericin B

[ A terreus,A. )

flavus, cryptic
species, non-
Aspergillus
molds
(Paecilomyces,
Lomentospora)

Molds
N. glabrata, (Aspergillus!), C.
non-Aspergillus parapsilosis, and
molds rareyeasts
(Zygomycetes!),
Aspergillus-
resistant
species
Liposomal Mold-active
Amphotericin B triazole
+/- OR
Echinocandin Liposomal
Amphotericin B

and rare yeasts
o

Mold-active
triazole
+/-

Echinocandin

*‘When there is suspicion of breakthrough invasive fungal disease, clinicians should conduct an early and aggressive diagnosis work-up
*When there is suspicion of a breakthrough infection, therapeutic drug monitoring is mandatory in patients receiving posaconazole or voriconazole

*Based on literature review and specific antifungal spectrum of activity

FClinicians should highly individualize empirical antifungal therapy, considering diagnosis work-up results, local epidemiology and antifungal

resistance landscape

Puerta-Alcalde P, et al. Changing Epidemiology. J Fungi. 2021; 7: 848.
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Ozetle;

> IFI’ler immiinokompromize konakta hayati tehdit eder

> Ulkemizde en buyiik eksiklik epidemiyolojik verinin olmamasi

» Her merkezin kendi epidemiyolojik verisini olusturmasi gerekir

» Tanisinda daha iyi gorintiileme ve yeni biyobelirteg¢ sayesinde tani
hizlanmakta

» Kifler icin antifungal duyarlilik testleri zaman alici (7-10 giin), tarama
yapmak daha kolay ve hizli

» Global bir sorun olan A. fumigatus’ta azol direnci lilkemiz icin ¢cok sorun
degil (%3,3)

> Yeterli doz: Azol alanlarda TDM

» Antifungal yonetim ekip isidir.
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Isinan bir gezegendeyjiz...




