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58 Yas, erkek hasta, rutin kontrol «<Akciger Ca»
* 04.12.2025 Sol uist lobektomi ve arterioplasti
¢ 22.12.2025 Oksiiriik, balgam,

Akciger grafisinde: Sol st lobda infiltrasyon
«Saglik bakimiyla iligkili pnédmoni»

* Balgam kualtura, AARB icin boyali preparat, TBC-PCR, mikolojik
kultur icin ornek

* Meropenem 3 x1gr/gun IV, siprofloksasin 2 x 400 mg IV




27.12.2025 Toraks bilgisayarli tomografi:
Plevral efuzyonda artis, ampiyem?

Balgam ornek direkt preparat: Epitel huicreleri, lokositler, Gram(+) koklar,
Gram(+) basiller, mantar hif ve sporlari goruldu
Balgam kdltiri: Normal st solunum yolu flora elemanlari ve Aspergillus
fumigatus tur kompleksi (li¢ farkl balgam 6rnegi)
27.12.2025 Tedavi:

* Meropenem:3 X1 g/gun IV

* Linezolid:2 X600 mg/gun IV

* Vorikonazol:2 x 6 mg/kg/g IV yukleme, 2 x 4 mg/kg/ g IVidame




Aspergilloz

N
Alerjik
{ invazif Pulmoner Aspergilloz (iPA) Kronik Rinosinuzit Bronkopulmoner
Aspergilloz (ABPA)
Y

v' Nétropenik hastada IPA

v' Influenza iliskili IPA (IAPA)
(Influenza -Associated Pulmonary Aspergillosis

v/ COVID 19 ile iliskili IPA (CAPA)
(COVID-19 Associated Pulmonary Aspergillosis)

Kronik Pulmoner Aspergilloz (CPA)

p4 Alerjik Bronsit
Fungal Astim
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29.12.2025 Serum Galaktomannan: Negatif a C

Tedavi altinda plevral effuzyon gerileyince torasentez yapilmamis Fakov

05.01.2026 Antibiyotik tedavileri kesilmis
Vorikonazol devam

14.01.2026 Bronkoskopi yapiliyor
BAL kultir iremesi yok
BAL GM (+) Cut-off 5.05

27.12.2025-03.02.2026 IV Vorikonazol

Oral vorikonazol tb ile taburcu edildi

30/01/26
(IV vorikanozol altinda post op takip)

Takiplerde kan GM negatif



Notropenik olmayan hastada GM

Patients with a haematological _Todiagnose IA

GM 1n blood®

malignancy
o Neutropenic patients
o Non-neutropenic patients

ICU patients To diagnose IA
Solid organ recipients To diagnose IA
Any other patient To diagnose [A

GM in blood*

GM in blood®

GM in blood*

A Il
B Il
C Il
C Il
C 1l

Significantly lower sensitivity in non-neutropenic patients |

Better performance in neutropenic than in non-neutropenic |
patients

Low sensitivity, good specificity [
Most data for lung SOT

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

Ullmann A.J., et al. Clin Microbiol Infect 2018; 24 Suppl 1:e1-e38.




BAL Galaktomannan Meta Analiz
D’Haeze J et al. JAC 2012; 50:1258-63

Hematoloji ve diger hastalar (Karisik populasyon)

Ol 23 PPD %100; OI<0,5 NPD %98




* 02.04.2026 Hemoptizi

PA AC grafisinde akciger sol Ust lobda kaviter lezyon, aspergilloma?
* Embolizasyon
* 08.04.2026 Fungus topu ile akciger sol lobu total rezeksiyon

Fungus topu operasyon materyali Aspergillus fumigatus tur kompleksi

Plevral biyopsi kultur Aspergillus terreus tur kompleksi

02.04.2026




Antifungal duyarlilik testi yapalim mi?

All clinically relevant Aspergillus Identify azole resistance  Reference MIC testing A
1solates (In patient groups or
regions with known azole

resistance)
Any Confirm or reject azole resistance -~ Azole agar screening test A I MICtesting as soon as the strain s solated and
clinical A. fumigatus 1solateswhen ——followed by reference MIC test without waitig for species D

antifungal treatment 1s considered ~ where needed

Ullmann A.J., et al. Clin Microbiol Infect 2018; 24 Suppl 1:e1-e38.




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

Giilsah Ece Ozmerdiven 9, Secil Ak °, Beyza Ener ***, Harun Agca “, Burcu Dalyan Cilo ?,
Berrin Tunca ”, Halis Akalin €

 Uludag University, Faculty of Medicine, Department of Medical Microbiology, Goriikle, 16059 Bursa, Turkey
b Uludag University, Faculty of Medicine, Department of Medical Biology, Goriikle, 16059 Bursa, Turkey
© Uludag University, Faculty of Medicine, Departiment of Clinical Microbiology and Infectious Diseases, Goriikle, 16059 Bursa, Turkey

] Infect Chemother 21 (2015) 581-586

Aspergillus fumigatus 1s the most important etiological agent of invasive aspergillosis. Recently, an
increasing number of azole-resistant A. fumigatus isolates have been described in various countries. The
prevalence of azole resistance was investigated in this study using our culture collection of A. fumigatus
isolates collected between 1999 and 2012 from clinical specimens. Seven hundred and forty-six
A. fumigatus isolates, collected from 419 patients, were investigated. First, all isolates were screened
for resistance to itraconazole by subculturing on Sabouraud dextrose agar that contained 4 mg/L itra-
conazole. For isolates that grew on the itraconazole containing agar, the in vitro activities of ampho-
tericin B, itraconazole, voriconazole and posaconazole were determined using the Clinical and Laboratory
Standards Institute (CLSI) M38-A reference method. After PCR amplification, the full sequence of the
cyp51A gene and its promoter region was determined for all in vitro azole-resistant isolates. Itraconazole
resistance was found in 10.2% of the A. fumigatus isolates. From 2000 onwards, patients were observed
annually with an itraconazole-resistant isolate. According to in vitro susceptibility tests, amphotericin B
exhibited good activity against all isolates whereas the azoles were resistant. Sequence analysis of the
promoter region and CYP51A gene indicated the presence of TR34/L98H in 86.8% (n = 66) of isolates. This
initial analysis of the resistance mechanism of A. fumigatus from Turkey revealed a common TR34/L98H
mutation in the cyp51A gene.
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VIPcheckTM78, Nijmegen, the Netherlands
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Growth
control/

Guinea J, et alHow to: EUCAST recommendations on the screening procedure E.Def
10.1

for the detection of azole resistance in Aspergillus fumigatus isolates using four well
azole-containing agar plates, Clinical Microbiology and Infection (2018), doi:
https://doi.org/10.1016/j.cmi.2018.09.008.



Referans antifungal duyarlilik testi (CLSI M38)
Aspergillus fumigatus tur kompleksi

* A. fumigatus tur kompleksi
e ltr>16 pug/mlL non-WT
* Vor =16 ug/ml direncli (2 zpg/ml R)
Pos =0,5 pg/ml WT
Anf<= 0,015 pg/mLWT
Micf = 0,03 ug/mIlWT
AmB =1 pg/mlL WT

CLSI Aspergillus fumigatus tur kompleksi epidemiyolojik esik degerleri
Itr =1 pg/ml

Vor=1 pg/ml

Pos = 0,5 pg/ml

AmB =2 pug/ml

Cas=0,5pg/ml



Referans antifungal duyarlilik testi (CLSI M38)
Aspergillus terreus tur kompleksi

* A. terreus tur kompleksi
* Itr 0,5 pg/mlL WT
* Vor=0,5 pg/ml WT
Pos =0,25 pg/mlL WT
Anf=0,03 pg/mlWT
Micf = 0,64 pg/mIlWT
AmB =8 pg/ml NWT

CLSI Aspergillus terreus tur kompleksi epidemiyolojik esik degerleri
Itr =2 pg/ml

Vor =2 pg/ml

Pos =1 pg/ml

AmB =4 pg/ml

Cas=0,125 pg/ml



Hastanin tedavisi
Kombine tedavi

* 15.04.2026 Lipozomal amfoterisin B 3 mg/kg/ IV
. Vorikonazol 2 X4 mg/kg IV devam
* 19.04.2026 sol retorakotomi ve bronkoplevral fistul onarimi



Azollerin Etki Mekanizmasi
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Aspergillus fumigatus tur kompleksinde azol direnci

Aspergillus fumigatus tar kompleksinde azol direncine degisik

mekanizmalar

1. Hedef enzim degisikligi: CYP51A geni kuf mantarlarinda hedef
enzimin (14 alfa demetilaz) sentezini kodlar. CYP51A genindeki
mutasyonlar 14 alfa demetilaz yapisini bozarak azol baglanmasini
azaltir, azole direncli suslar ortaya cikar

2. Hedef genin asiri ekspresyonu (genin promotor bolgesinde rastgele

tekrarlar)
. Disa atim pompalarinin asiri calismasi
4. Biyofilm yapimi
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CYP51A gen ve promotor bolgesinde mutasyon olmasiicin susun azol

grubu ilaclara uzun sure maruz kalmasi gerekir

Degisen Minimal inhibitor Konsantrasyon

Kronik pulmoner | | kodonlar (Hg/m)
aspergiuoz aspergi[[gma - itrakonazol  Vorikonazol Pasokonazol
) “

Onceden azol kullanimi | ‘ -8 0,25:05 0,251
| : | >8 0,12-0,5 1
>8 0,251 Belirlenmedi

Ayni hastada hem direncli ‘

' ey >8 0,12-0,5 >8
hem de duyarli suslar “ /% .8 458 18
bulunmasi (S , >8 1 1

. >8 1 0,5
Tek azol veya multi, pan o8 s —

azol direnc olabilmesi >8 2 2
>8 0,5-1 0,25-0,5
>8 1-2 0,5-1

Azol direncli suslar
arasinda buyuk genotipik Hasta ile iligkili .8 4 1

direng >8 0.5 0,25

>8 4 1
>8 >8 0,51

varyasyonlar



CYP51A gen ve promotor bolgesinde mutasyon olmasiicgin
susun azol grubu ilaclara uzun sure maruz kalmasi gerekir

» Tum aspergillus hastaliklari
» Hastalarin 2/3’Unde
onceden azol kullanimi yok

Aspergillus
fumigatus’un
cevrede azol

fungisitlere maruz

kalip direng
gelistirmesi

» Diren¢ mekanizmalari
benzer

» TR34/L98H ve
TR46/Y121F/T289A

» Multi ya da pan azol direng
olabilmesi

» Direncli suslar arasinda
genetik farklilik az

» Ayni hastada hem direncli
hem de duyarli suslarin
bulunmasi

. CAGAGTTGTCTAGAATCACGCGGTCCGGATGTGTGCTGAGCCGAATGAAAGTTGCCTAATTA
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Journal of
Antimicrobial
I Antimicrob Chemother 2022; 77 18941898 CH h
https:/fdoi,.org/ 10,1093/ jac/dkacl 25 Advance Access publication 21 April 2022 EI"I"II'.‘I't Erﬂpy

Frequency of azole resistance in clinical and environmental strains

of Aspergillus fumigatus in Turkey: a multicentre study
Beyza Ener'®, Cadr Ergin®, Delunay Gililmez", Harun Afica®, Melek Tikvesli®, Segil Ak Aksoy”, Mlgerref Otkun®,
Ali Korhan 5ig?, Dilara ﬁvgl'jnl; !, Betil Szhak”, Tuncay Topag®, Ash ﬁzd.mir“, Dilek Yesim Metin®,
Silleyha Hilmioglu Polat™, Yasemin Oz'?, Nedret Kog'?, Mustafa Altay Atalay'?, Zayre Erturan®?, Asuman Birinci®?,
Milgiin cerilr.l;ing'lu“‘, Demet Timur®, Fahriye El:.'[,i"', Gonca Erkise 'GEI'II;‘ ‘l', Duygu Findil:"', Saban Gilircan®,
Ayse Kalkanci®™ and Sevtap Arikan-Akdagli

e 2018-2019, 12 merkezden 392 klinik ve 18
merkezden alinan cevresel Aspergillus fumigatus

izolatlarinda azol direnci arastirilmis

Direncli izolatlarda CYP51A geni arastirilmis

Cevresel izolatlarda azol direnci %1.3

Klinik orneklerde azol direnci %3.3

9/19 azol direncli susta CYP51A
(TR34/L98H)mutasyonu

lindlate

Citycode  Sample type

* Turkiyede A.fumigatus’ta

azol direnci dusuk

CYP51A gen

mutasyonlarindan farkl

mekanizma?

Ape [years]  MIC {mg/L) - EUCAST EDEF 5.3

itracsnarsle  woricenanele  posadonarole

cypi A mutation
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Drugs Resistance Updates Lot
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International expert opinion on the management of infection caused \!')L--qum;.”
by azole-resistant Aspergillus fumigatus

Paul E. Verweij ==, Michelle Ananda-Rajah?, David Andes©, Maiken C. Arendrup 9,

» Kultur pozitif ise antifungal tedavi oncesi in vitro duyarlilik testi onerilmektedir

 Tek azoldirencinden ziyade ¢coklu azol direnci daha yaygindir

v IFA azole direncli Aspergillus’a bagli ise vorikonazolden lipozomal amfoterisin B’ye degisim
onerilmektedir

v Eger gevresel direng %10’dan fazla ise vorikonazol-ekinokandin kombinasyonu veya L-AmB baslangic
tedavisinde onerilmektedir

v SSS Aspergillozunda L-AmB ana tedavi olarak belirlenmistir, ikincil ajan olarak flusitozin eklenmesi
onerilir

v Kronik pulmoner aspergillozda ise mikafungin veya L-AmB intermitant veya surekli tedavi igin 6nerilir
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Consensus guidelines for the diagnosis and management
of invasive aspergillosis, 2021
Abby P. Douglas, =39 Olivia. C. Smibert, =22 Ashish Bajel,®* Catriona L. Halliday,*" Orly Laves,®

Brendan Mchullan, 12 plichelle K. Yomng, =317 Sghastiaan J. van Hal'="'® gnd sSsharon C.-A. Chern, %712
the Australasian Antifungal Guidelines Steering Committes

I Suspected breakthrough invasive aspergillosis ]

| Currently on posaconazole Px ] | Qurrently on voriconazole Px ] | Cusrently on L-AMB Px |
N -
Switch to L-AMB other triazcie Switch -AMB other triaroie Sanitch trarole
(voriconazole, i:;vmoh) el T ;\ucnnuole) {voriconazole, lsngauue, posaconazole)

- Investigations to exdude additional sites of infection
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Mikrobiyolojik testler direnci belirlemedeki tek yol
Mutlaka laboratuvara ornek gondermeye calisalim

Rutin direnc testleri yapilmali

Hasta bazinda laboratuvarca saptanmis bir azol direnci varsa

Population Intention  Intervention SoR QoE Comment
Isolate with voriconazole Tocure [IA  Voriconazole + echinocandin A 11l The probability of voriconazole
MIC = 2 mg/mL combination therapy or L-AmB treatment failure may be higher than in
monotherapy for A (as well as for CPA) voriconazole MIC <2
Isolate with voriconazole MIC Tocure IA  L-AmB A I,
>2 mg/mL AmB lipid complex C 11l
Voriconazole & anidulafungin B 11l
Posaconazole & caspofungin C 11l Posaconazole not licensed for primary
treatment
Caspofungin or micafungin C 11l Patients with contra-indications to AmB

and other azoles

Ullmann A J, et al. Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline. CMI12018; 24 (suppl 1): E1-

E38.(10.1016/j.cmi.2018.01.002)
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