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editorial

Stop neglecting fungi

Fungal pathogens are virtually ignored by the press, the public and funding bodies, despite posing a
significant threat to public health, food biosecurity and biodiversity.

Experts agree that fungal pathogens
are a serious threat to human health, food
biosecurity and ecosystem resilience, vet
lack of funding translates into inadequate
surveillance systems to monitor fungal
disease incidence and antifungal drug
resistance, which often rely on not-for-profit
initiatives, such as the Global Action Fund
for Fungal Infections (GAFFI; http://wwa
gafhi.org/). As highlighted in the World
Health Organization (WHO) Global Report
on Antimicrobial Resistance Surveillance?,
which devotes fewer than 10% of its pages
to fungi, resources allocated for monitoring
and reducing antifungal drug resistance
are limited. Indeed, the WHO has no
funded programmes specifically targeting
fungal diseases, fewer than 10 countries
have national surveillance programs for
fungal infections, and fewer than 20 have
fungal reference diagnostic laboratories.

NATURE MICROBIOLOGY 2,17123 (2017) | DOI: 101038/nmicrobiol. 2017123 | www.nature.com/naturemicrobiology



Invazif Fungal Infeksiyon

» |IFI'lere bagli mortaliye artmaktadir

» ABD verilerine gore IFI 6liimcil infeksiyonlar arasinda;

v Kandidemi yogun bakim unitelerinde 5. 6liim nedeni
v 1-8 olgu 100 000/ulkede yasayanlar

Allo KIT % 15-25

Atfedilen mortalite AML 9%10-15
* Erigkinlerde %15-35 ALL 045-10
< Yenidoganlarda %10-15 Otolog KiT  %2-6

Bouza E, et al. Int J Antimicrob Agents. 2008; 32: S87-1.
Diagn Microbiol Infect Dis. 2012; 73: 45-8.



Italya, SEIFEM Galigmasi 2004

Retrospektif kohort 1999-2003 _
N = 11 802 hematolojik malignite N = 3228 erigkin KIT

Malignite IFl insidansi Kiif insidansi  Maya insidansi
AML %12 %7.9 %4.4
ALL %6.5 %4.3 %2.2
Allojeneik KIT %7.8 %6.7 %1.1
KML %2.5 %2.3 %0.2
KLL %0.5 %0.4 %0.1
NHL %1.6 %0.9 %0.7
HH %0.7 %0.35 %0.35
MM %0.5 %0.3 %0.2
Otolog KIT %1.2 %0.4 %0.8

Panago L et al. Haematologica. 2006; 91:1068-75.



Fungemia in hematological malignancies:

SEIFEM-2015 survey.
Eur J Clin Invest. 2019 Feb 8:13083. (Epub)

» Ocak 2011 — Aralik 2015
> Italya, hematoloji, 28 eriskin ile 6 pediatri klinikleri

o Mortalite
215 IFl atagi1 => %70
v 17 hasta (%8) kuf mantari
Mortalite
%39

v 198 hasta (%92) maya, 174 (%81)'unde Candida spp.

*Kandidozda kateter infekteyse
cikartmak gerekli ve onemli



Open Forum Infectious Diseases

WIDSA (I e
|r|{:;{.liuljs I.J‘I.';!;il.'\r'_,.'!. F"l)l,'i::' v Q[ "lmr:riuil |'||'|l' medicine associntion QuroED

Epidemiology and Clinical Features of Invasive Fungal
Infection in a US Health Care Network

Brandon J. Webb,'?" Jeffrey P. Ferraro,** Susan Rea,* Stephanie Kaufusi,*® Bruce E. Goodman,*® and James Spalding®

3154 hastada 3374 IFI| epizotu

« Ortalama insidans 27.2/100 000 olgu/hasta yili
* Artis 0.24 olgu/100 000 (P =0.21).

« Kandidoz en sik, %55.
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IFI in a US Health Network. 2018
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IFI in a US Health Network. 2018




Guncel epidemiyoloji

« Mantar infeksiyonlari...

Invazif kandidoz
Invazif aspergilloz
PCP (P. jirovecl)
Cryptococcosis
Zygomycosis

Scedosporium infeksiyonu

Fusarium infection
Histoplasmosis
Penicilliosis
Coccidioidomycosis
Blastomycosis

Richardson M, Lass-Florl. Clin Microbiol Infect. 2008;14 :5-24.
Warnock D. Jpn J Med Mycol. 2007;48:1-12.




Invazif fungal infeksiyonlar
onemlidir!

Olumsuz -Diisiik klinik
konak Direncli cins
kosullari yanlt Oranlarl ve suslar

Yuksek mortalite

I Erken tanida zorluklar | Antifungal tedaviye
suboptimal yanit

Richardson. JAC 2005; 56(S1): i5,
Bille et al. Curr Opin Infect Dis 2005; 18: 314
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Invazif fungal infeksiyonlarda klinik belirti ve bulgular

Organ Belirti ve Bulgular Tani

Deri Papul, nodul, pustul, vezikdul, Akut disemine kandidoz, disemine
ulser, selulit, yuzeysel aspergilloz veya fuzaryoz,
granulomlar ve plaklar, abse Kriptokokoz

Sinonazal YUz_de agrl,"epistaksis, naz_al Ir_1vazi1_‘ aspergilloz, invazif
konjesyon, Ulserler, nekrotik skar  zigomikoz

Oral kavite Eritemli veya"beyaz | Qral I_<an_dido;, iInvazif aspergilloz,
noktalanma, ulserler, nekrotik skar invazif zigomikoz

Gogiis Ploritik agri, dispne, kuru Invazif aspergilloz ve diger kuf
oksuruk, hemoptizi, gdégus agrisi  infeksiyonlari, PCP, pnédmoni

Goz Koryoretinit/endoftalmit,
fundoskopide ‘pamuk atiimis’ Okduler veya akut disemine kandidoz
benzeri lezyonlar

MSS Bas agrisi, meningismus, fokal Kriptokoka bagli meningoensefalit,

norolojik defisit, nobetler AT; Kandida menenjiti, kuf absesi
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Taniyabiliyor muyuz?
Konak faktorleri- YUksek risk?
Goruntuleme - Patojen hangisi?
Laboratuvar testleri
- Kan kaltard

- Diger kultlrler/mikroskopi
- Biyobelirtecler
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Taniyabiliyor muyuz? Host Risk Factors
for Invasive Aspergillosis

o Konak faktorleri- Yiuksek risk?
+ Allogeneic HSCT

¢ Pmn<500 + hematologic
cancer, autologous HSCT,
aplastic anemia, MDS
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+ Solid organ transplant, AIDS
or high-dose corticosteroids
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IFi YOnetim-Tani

Taniyabiliyor muyuz?

- Diger kultilrler/mikroskopi L
Galactomannan

- Biyobelirtecler
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KLIMIK DERNEGI MANTAR

i Antifungal Yonetim nedir?

ANTIFUNGAL

wwwycde.gov/getsmart/healthcare/inpatient-stewardship

Yonetim ekibi
Farmakolog
EHU / EHKMU
Hem-Onkolog

Veriler
(surveyans)



Hematoloji-Onkoloji Hastalarinda IFI’de ilag
Seciminde Kritik Faktorler

Epidemiyoloji ve direng

Antifungal profilaksi

Tani

lac saglanmasi/olanaklar

lac etkinligi & toksisitesi & oral kullanilabilirligi
lac etkilesimleri

Maliyet

Rehberler; Lokal & evrensel

Kaliplasmis davranis, veri yetersizligiyle beslenir!



Antifungal: Ne Zaman?

Tedavi Profilaksi Ampirik || Tani gudimli Hedeflenmis
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Tedavi sonrasi gunler




Antifungal Tedavi

1. Mantar duvar sentezini bozanlar— Ekinokandinler

2. Mantar sitoplazmik membranini bozanlar— Polienler / Triazoller
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Emice Antifungal Tedavi

* Azoller, Polienler, EKinokandinler
e Secim:

» Konakc¢l immun durumu

» Karaciger - bobrek fonksiyonlari

» Tolerabilite

> Onceki tedaviler?

 Baslangi¢ Tedavisi

« Kurtarma Tedavisi

:
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Hematoloji-Onkoloji Hastalarinda IFi

« |Invazif kandidoz -

- Invazif aspergilloz

» Invazif zigomikoz (mukormikoz)
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Hematoloji-Onkoloji Hastalarinda IFi

« |nvazif kandidoz




INFEKSI

L Olgu 1

YONLARI CALISMA GRUBU

59 yasinda, kadin

Yaygin Non-Hodgkin Lenfoma (Buyuk Hucreli)
DM

KIT sonrasinda noétropenik ates

SVK mevcut

CRP: 342 mg/dl (N: 0-5), prokalsitonin: 8
Piperasilin-tazobaktam 4x4.5 g iv baslandi

Kan ve diger kulturleri alindi

Idrar kiltird

2 —> Morganella morganii 100000 kob/ml
Direncli : Ampisilin, Gentamisin,
Nitrofurantoin, Sefuroksim
Hassas : Amikasin, Meropenem,
Piperasillin & Tazobaktam
Orta Derece Hassas : Ciprofloksasin




Atesi devam edince 48. saatte vankomisin 2x1 g eklendi
Halen atesli 5. gun ve notropenik

v' Takiplerinde oral mukozit var

v Antifungal eklendi

v Mikafungin 1x150 mg IV

(Azol prof almis hasta)

«» Kan kulturu ve SVK
kultur=> Candida kruseil

Direncli : Flucytosine, Flukanazol
Hassas : Kaspofungin, Mikafungin,
Vorikonazol

Orta Derece Hassas : Amfoterisin B




Invasive Candidiasis

Bart Jan Kullberg, M.D., Ph.D., and Maiken C. Arendrup, M.D., Ph.D.

Candida colonizing the gut
-} o Peritonitis or candidemia
-t ' caused by surgical anastomotic
- T, leakage or translocation

ﬂ 4frINTESTINE

Peritonitis

......

Candidemia
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Candida released
from biofilm
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Candidemia

Candidemia

Candifiuria Ascending

pyelonephritis

URETERS

BLADDER

_Candida @

Invazif kandidoz:

Kandidemi ve
«deep-seated» doku

kandidozu

Fatalite %40

N Engl J Med. 2015;373:1445-56



Table 1 Candida spp. isolates presenting both resistant and non-wild-type phenotypes according to applied CLSI BPs and ECVs

Strain code Year Species identification FL VOR PZ V4 CAS MCF
MIC MIC MIC MIC MIC MIC
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

1835 2009 Candida 32 0.25
1729 2000 Kendi unitenizin lokal verilerini
1719 2009 e T oo
s o Dilinve tedavi yonetimini buna
2419 2009 gore karar verin. > 16 0.25
5")] Eﬂ]ﬂ LOriii e L8 LY
orthopsilosis
1064 2014 Candida glabrata 16 0.5 0.25

BP break point; ECV epidemiological cut-off value; CLSI Clinical and Laboratory Standards Institute; FL fluconazole: MF
micafungin; VOR voriconazole; PZ posaconazole: IZ itraconazole; CAS caspofungin; MCF micafungin

Sonugc:

C. glabrata %23.5’i flukonazole direngli,
C. parapsilosis %5.08 flukonazole direngli
C. albicans, C. tropicalis and C.lusitaniae isolatlarinda flukonazole
direnci saptanmamis

C. glabrata 1(%5.8) isolati ekinokandin direncli

Mycopathologia. 2018.
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Invazif Kandidoz Rehberler

. 2016 IDSA
II. 2017 ECIL-6

lll.  Yeni calismalar

|. IDSA Management of Candidiasis. CID. 2016:62
Il. Tissot. F, et al. Haematologica 2017;102:433-44.



Clinical Infectious Diseases
iy
BSIDSA (I

Clinical Practice Guideline for the Management of
Candidiasis: 2016 Update by the Infectious Diseases
Society of America

Peter G. Pappas,’ Carol A. Kauffman,? David R. Andes,? Cornelius J. Clancy,! Kieren A. Marr® Luis Ostrosky-Zeichner,® Annette C. Reboli,” Mindy G. Schuster?
Jose A. Vazquez,? Thomas J. Walsh,'® Theoklis E. Zaoutis," and Jack D. Sobel™

« Kandida tirleri IK sonrasi 6nemli mortalite ve morbidite

nedeni

* >0490 invazif hastaliktan:

« C. albicans, C. glabrata C. tropicalis, C. parapsilosis,
C. krusei sorumlu

IDSA Management of Candidiasis. CID. 2016:62



Clinical syndrome

IDSA 2016 [82]

Candidemia, non-
neutropenic patient

Echinocandin (Caspofungin 70/50 mg, Micafungin 100 mg, Anidulafungin
200/100 mg): strongly recommended: high-quality evidence

Fluconazole 800 mg (12 mg/kg) then 400 mg/d: strongly recommended;
high-quality evidence”

Lipid formulation AMB (3-5 mg/kg/d): strongly recommended;
bighegualinmolavidencal

Candidemia, neutropenic
patient

Echinocandin (Caspofungin 70/50 mg, Micafungin 100 mg, Anidulafungin
200/100 mg): strongly recommended; moderate-quality evidence
Fluconazole 800 mg (12 mg/kg) then 400 mg/d: weakly recommended;

Chronic disseminated
candidiasis (hepatosplenic)

Candida endocarditis: native
valve

Candida endocarditis:
prosthetic valve

Candida osteomyelitis

Candida chorioretinitis
without vitritis

Candida chorioretinitis with

vitritis

Central nervous system
candidiasis

foTreTTT T
Lipid formulation AMB (3-5 mg/kg/d) or an echinocandin for several
weeks followed by oral fluconazole 400 mg/d: strongly recommended;
low-quality evidence

Lipid formulation AMB (3-5 mg/kg/d) + flucytosine 25 mg/kg 4 times/d
or high dose echinocandin (Caspofungin 150 mg/d; Micafungin 150 mg/d;
Anidulafungin 200 mg/d): strongly recommended; low-quality evidence
Same anti-fungal regimens: strongly recommended; low-quality evidence
Chronic suppressive anti-fungal therapy with fluconazole (400-800 mg
daily): strongly recommended; low-quality evidence

Fluconazole 400 mg/d for 6-12 months or an echinocandin for at least 2
weeks followed by fluconazole 400 mg/d for 6-12 months: strongly
recommended; low-quality evidence

Fluconazolo 800 mg/d then 400-800 mg/d or voriconazole 400 mg =< 2/d
then 300 mg x 2/d for 4-6 weeks: strongly recommended; low-quality
evidence

Same as above plus intravitreal injection (AMB deoxycholate 5-10 pg/0.1
mlL sterile water or voriconazole 100 pg/0.1 mL sterile water): strongly
recommended; low-quality evidence

Liposomal AMB 5 mg/kg) + flucytosine 25 mg/kg 4 times/d followed by
fluconazole 400-800 mg/kg/d: strongly recommended; low-quality evidence

IDSA Management of Candidiasis. CID. 2016: 62.



Notropenik olmayan hastada kandidemi
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Clinical Practice Guideline for the Management of
Candidiasis: 2016 Update by the Infectious Diseases

Society of America
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It is important to realize that guidelines cannot always account for individual variation among patients. They are not intended to
supplant physician judgment with respect to particular patients or special clinical situations. IDSA considers adherence to these

guidelines to be voluntary, with the ultimate determination regarding their application to be made by the physician in the light

of each patient’s individual circurnstances.

Keywords. candidemia; invasive candidiasis; fungal diagnostics; azoles; echinocandins,

EXECUTIVE SUMMARY
Background

Invasive infection due to Candida species is largely a condition
associated with medical progress, and is widely recognized as a
major cause of morbidity and mortality in the healtheare envi-
ronment. There are at least 15 distinet Carndida species that cause
human disease, but >90% of invasive disease is caused by the
5 most common pathogens, C. albicans, C. glabrata, C. tropicalis,
C. parapsilosis, and C. krusei. Each of these organisms has uni-
que virulence potential, antifungal susceptibility, and epidemi-
ology, but taken as a whole, significant infections due to these
arganisms are generally referred to as invasive candidiasis.
Mucosal Candida infections—especially those involving the
oropharynx, esophagus, and vagina—are not considered to
be classically invasive disease, but they are included in these
guidelines. Since the last iteration of these guidelimes in 2009
[1]. there have been new data pertaining to diagnosis, pre-
vention, and treatment for proven or suspected invasive candi-
diasis, leading to significant modifications in our treatment
recommendations.

Sumimarized below are the 2016 revised recommendations
for the management of candidiasis. Due to the guideline’s rele-
vance to pediatrics, the guideline has been reviewed and

Recsived 28 Ocinber 2015; zccapted 2 Movernber 20715

Comespondence: P. G. Pappas, University of Alabama at Bemingham, Division of infecticus
Dizease, 229 Tinsley Hamizon Tower, 1900 University Blvd, Birminghem, AL 35284-0005
| pappas@usb. edul
fectious Disenses™
Author 207 5. Published by Owiced University Press for the Infectious Diseases Society of
| righte reserved. For permissions, e-mail journals permissicns@oun com
001 1007 B el

endorsed by the American Academy of Pediatrics (AAP) ar
the Pediatric Infectious Diseases Society (PIDS). The Myco!
Study Group (MSG) has also endorsed these guidelines. Zhe

the quality of evidence (very low, low, moderate,
and the strength of the recommendation (weak or
(Figure 1). [3] The guidelines are not intended to
ical judgment in the management of individual pafients. A de-
tailed description of the methods, background,
summaries that support each recommendatiogf can be found
in the full text of the guideline.

I. What |s the Treatment for Candidemia in Nonneyfropenic Patients?
Recommendations
1. An echinocandin (caspofungin: loadiflp dose 70 mg, then
50 mg daily; micafungin: 100 mg dailyf anidulafungin: load-
ing dose 200 mg, then 100 mg daily) 5 recommended as ini-
tial therapy (strong recommendation; high-quality evidence).

2. Fluconazole, intravenous or oral, B00-mg (12 mg/kg) load-
ing dose, then 400 mg (6 mg'kg) daily is an acceptable alter-
native to an echinocandin as initial therapy in selected
patients, including those who are not eritically ill and who
are considered unlikely to have a fluconazole-resistant Can-
dida species (strong recormmendation; high-gquality evidence).

3. Testing for azale susceptibility is recommended for all blood-
streamn and other clinically relevant Candida isolates. Testing
for echinocandin susceptibility should be considered in pa-
tients who have had prior treatment with an echinocandin
and among those who have infection with C. glabrata or
C. parapsilosis (strong recommendation; low-quality evidence).

IDSA Management of Candidiasis. CID. 2016:62

1. Baslangic tedavisi
olarak bir ekinokandin
onerilir.

(GUcll oneri; yuksek
nitelikli kanit)




Notropenik olmayan hastada kandidemi
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Consider lowering or raising
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igure 1. Approach and implications o rating the quality of evidence an
nd Evaluation (GRADE} methodology junrestricted use of the figure gra

rength of recommendations using the Grading of Aecommendations Assessment, Developmeant
d by the US GRADE Network) [3].

4. Transition from an echinocandin to flu azole (usually
within 5-7 days) is recommended for pay
ically stable, hawve isolates that are sus: tible to fluconazole
(eg, C. albicans), and have negative repeat blood cultures fol-

nts who are clin-

lowing initiation of antifungal therapy (strong recommenda-
tion; moderate-quality evidence).

5. For infection due to C. glabrata, transition to higher-dose
fluconazole 800 mg (12 mg/kg) daily or voriconazole 200-
300 (3-4 mg/kg) twice daily should only be considered
among patients with fluconazole-susceptible or voricona-
zole-susceptible isolates (stromng recommendation; low-quality
evidence).

6. Lipid formulation amphotericin B (AmB) (3—-5 mg/kg daily)
is a reasonable alternative if there is intolerance, limited
availability, or resistance to other antifungal agents (strong
recommendation; high-quality evidence).

7. Transition from AmB to fluconazole is recommended after
5-7 days among patients who have isolates that are suscepti-
ble to fluconazole, who are clinically stable, and in whom

repeat cultures on antifungal therapy are negative (strong rec-
ommendation; high-quality evidence).

8. Among patients with suspected azole- and echinocandin-
resistant Candida infections, lipid formulation AmB (3-5
mg/kg daily) is recommended (strong recommendation;
low-quality evidence).

9. Woriconazole 400 mg (6 mg/kg) twice daily for 2 doses, then
200 mg (3 mg/kg) twice daily is effective for candidemia, but
offers little advantage over fluconazole as initial therapy
(strong recommendation; moderate-quality evidence). Vorico-
nazole is recommended as step-down oral therapy for selected
cases of candidemia due to C. krusei (strong recommendation;
low-quality evidence).

10. All nonneutropenic patients with candidemia should have
a dilated ophthalmological examination, preferably per-
formed by an ophthalmologist, within the first week after
diagnosis (strong recommendation; low-quality evidence).

11. Follow-up blood cultures should be performed every day
or every other day to establish the time point at which

e CID = Pappas et al
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2. Baslangic antifungal
tedavisi sonrasi
ekinokandinden
flukonazole gegis
genellikle 5-7 gun
sonra), klinik olarak stabil,
tekrarlanan kan kulttru
negatif olan hastalarda ve
flukonazole duyarli
izolatlarda ve onerilir.
(GlclU Oneri, orta
nitelikte kanit)

IDSA Management of Candidiasis. CID. 2016:62
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IDSA 2016: Notropenik hastalar

« Baslangi¢ tedavisi ekinokandin
» Daha dusuk secenek: amfoterisin B (lipid)
» Durumu kritik olmayanlarda flukonazol: daha once
flukonazol maruziyeti yoksa.

« C krusei: Ekinokandin, amfoterisin B (lipid), veya voriconazole

« Metastatik komplikasyonlarda: minimum tedavi suresi
eradikasyonu dokumente ettikten sonra 2 hafta

* Funduskopik muayene: notropeniden c¢iktiktan 1 hafta
sonra

« Kateter ¢ikarimi olguya ozgu degerlendiriimelidir.

IDSA Management of Candidiasis. CID. 2016:62
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ECIL-6 guidelines for the treatment of invasive
candidiasis, aspergillosis and mucormycosis
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transplant patients
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ECIL-6; Invazif kandidozda antifungal tedavi
Overall Hematologic

population patients

Antifungal therapy

Micafungin® Al All
Anidulafungin Al All"
Caspofungin Al All
Liposomal amphotericin B Al All
Amphotericin B lipid complex B 1l B Il
Amphotericin B colloidal dispersion B 11 B Il
Amphotericin B deoxycholate® Cl CIl
Fluconazole®* Al C 111
Voriconazole® Al B Il
Catheter removal’ All Bl

s Ampirik olarak baska bir antifungal baglanmissa;

v' Notropenik degilse, stabilse, kan kultlirinde Greme olmamigsa,

v' Kandida susu flukonazole duyarhiysa, 10 gin icinde flukonazole gegilebilir
("step down strateji”)

s Dokumante edilmis kandidemide toplam tedavi suresi ilk alinan

negatif kan kulturunden sonra 14 gun

Tissot F, et al. ECIL 6. Haematologica. 2017; 102: 433-44.



ECIL-6; Invazif kandidozda antifungal tedavi

Kandida turleri

C. albicans

C. glabrata

C. krusei

Oral devami

C.parapsilosis

Genel populasyon

Ekinokandinler
Flukonazol
Lipozomal AmB
AmB lipid kompleksi
Ekinokandinler
Lipozomal AmB
AmB lipid kompleksi
Ekinokandinler
Lipozomal AmB
AmB lipid kompleksi

Vorikonazol

Flukonazol

Ekinokandinler

OG/KK

Al
Al
Al
All
Al
Bl
Bll
All
Bl
Bll
Bl

All
Bll

Hematoloji
hastalar

Ekinokandinler
Flukonazol
Lipozomal AmB
AmB lipid kompleksi
Ekinokandinler
Lipozomal AmB
AmB lipid kompleksi
Ekinokandinler
Lipozomal AmB
AmB lipid kompleksi

Vorikonazol

Flukonazol

Ekinokandinler

OG/KK

All
Cll
Bll
Bll
All
Bll
Bll
Alll
Bll
Bll
Cll

Alll
Bl

Tissot F, et al. ECIL 6. Haematologica. 2017; 102: 433-44.
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Efficacy of micafungin for the treatment of invasive candidiasis
and candidaemia in patients with neutropenia

Pranatharthi Chandrasekar?!

Parameter, n (%)

Type of infection
Candidaemia
Invasive candidiasis

Infecting Candida spp.®
C. tropicalis
C. albicans
C. krusei
C. glabrata
Other Candida spp.

C. parapsilosis

Neutropenia

(n=77)

70(90.9)
7(9.1)

31 (40.3)

19 (24.7)

15(19.5)
8 (10.4)
5(6.5)
2(2.6)

| Bhawna Sirohi® | Nita L. Seibel® |

Non-neutropenic

(n = 608)

512 (84.2)
75 (15.6)

109 (17.9)
295 (48.2)
14 (2.3)
84 (13.8)
44 (7.2)
102 (16.8)

*Mikafungin 100 mg & L-AmB 2mg/kg/g
*Mikafungin 100/150 mg & kaspofungin
70 mg ilk gun, devami 50 mg/g

Neutropenia Non-neutropenic
(n=77) (n = 608) P Value®
Overall 36/77 (46.8) 218/608 (35.9) 0790
mortality,
n/n (%)
Day 28 30/74 (40.5) 142/574 (24.7) 0051
mortality,
n/n (%)
Day 84 35/49 (71.4) 206/340 (60.6) 1591
mortality,

n/n (%)
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ORIGINAL ARTICLE WILEY

Efficacy of micafungin for the treatment of invasive candidiasis
and candidaemia in patients with neutropenia

Pranatharthi Chandrasekar® | Bhawna Sirohi® | Nita L. Seibel® |

*Mikafungin & L-AmB
*Mikafungin & kaspofungin

“+ Notropeni suresi veya Candida turt mikafunginin genel
basari hizini etkilememis.

* Mikafungin invazif kandidoz/kandidemide notropeni
suresinden bagimsiz olarak etkilidir.

*» Notropenik olmayanlarda basari elbette cok daha
yuksektir.
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ORIGINAL RESEARCH

Effectiveness and Safety of Micafungin in Managing
Invasive Fungal Infections among Patients in Greece
with Hematologic Disorders: The ASPIRE Study

Maria Kotsopoulou - Christina Papadaki - Konstantinos Anargyrou -

Toplam 143 hematoloji hastasi
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75 %099 notropenik
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No signs of Possible invasive Probable invasive Proven invasive
invasive fungal fungal infection fungal infection fungal infection

infection
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ORIGINAL RESEARCH

Effectiveness and Safety of Micafungin in Managing
Invasive Fungal Infections among Patients in Greece
with Hematologic Disorders: The ASPIRE Study

Maria Kotsopoulou - Christina Papadaki - Konstantinos Anargyrou -

Table 3 Clinical outcome based on clinical presentation

EORTC/MSG criteria Total
No signs of IFI* ~ Possible IFI ~ Probable IFI ~ Proven IFI 2 (%)  95% CI
(n = 74) (n = 52) (n=12) (n =5) n= 143
Success, # (%) 67 (90.5) 50 (96.2) 9(75.0) 5 (100) 0-95.59%)

Sonugc;
Mikafungin hematolojik maligniteli veya kok hucre nakilli
hastalarin profilaksi ve tedavilerinde guvenle kullanilabilir.



MICG 35%:%,

KLIMIK DERNEGI MANTAR

INFEKSIYONLARI CALISMA GRUBU &" 4&_ ‘%
Invazif Kandidoz; Notropenik hastalar

Ozet:
. 2016 IDSA Ba$|§.nglg Fe.daVIS| eklnolk.andm
v Tur tayini sonrasi etkili olan
1 2017 ECIL-6

v' Metastatik komplikasyonlarda:
lll.  Yeni calismalar minimum tedavi suresi eradikasyonu
netlestirince ek 2 hafta

v' SVK/Port ¢ikariimasi 6neriliyor

v' SVK/Port ¢ikartilamiyorsa biyofilme
etkili ekinokandin veya AmfB

|. IDSA Management of Candidiasis. CID. 2016:62
ll. Tissot. F, et al. Haematologica 2017;102:433-44.
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KLIMIK DERNEGI MANTAR
INFEKSIYONLARI GALISMA GRUBU

Hematoloji-Onkoloji Hastalarinda IFi

- Invazif aspergilloz

A. fumigatus

A. flavus

A. terreus
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A i . .
BIMICG  Tany ve Tedavi Algoritmasi

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

Symptoms (e.g. persistent fever) ___—n Ij—__' Positive GM or PCR

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

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

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

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

If no prophylaxis: No antifungals and actively exclude antifungal class

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

CT negative / biomarker positive: LT positive [ biomarker positive:

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

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

class if prophylaxis was given

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



MICG “Tani-glidiimlii” tedavi
PEKSONLAR CAL i GrUBU GM vel/veya beta-D-glucan
Tipik HRCT bulgulari

@ ® @&
Risk factors Early tests | Positive culture

Prophylaxis Empirical Pre-emptive

\
Galactomannan

0

Relative size of target population for
each treatment option

Timeline of IFI treatment options

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




. 2016 IDSA

Il. 2017 ECIL-6

Ill. 2018 ESCMID-ECMM-ERS
V. 2011 ATS (~IDSA)

|. Patterson TF, et al. CID. 2016;63(4):el.

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

lll. Ullmann AJ, et al. CMI. 2018. elee38

VI. Limper AH,et al. Am J Respir Crit Care Med. 2011;183:96.
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Practice Guidelines for the Diagnosis and Management of
Aspergillosis: 2016 Update by the Infectious Diseases
Society of America

Thomas F. Patterson,'* George R. Thompson IlI,” David W. Denning,’ Jay A. Fishman," Susan Hadley,’ Raoul Herbrecht,® Dimitrios P. Kontoyiannis,’
Kieren A. Marr,” Vicki A. Morrison,” M. Hong Nguyen,' Brahm H. Segal,' William J. Steinbach,” David A. Stevens,” Thomas J. Walsh," John R. Wingard,”
Jo-Anne H. Young,' and John E. Bennett'*

« Tanisal inceleme devam ederken erken antifungal tedavi

» |lk basamak tedavide vorikonazol (1A),

« Kullanilamadigi durumda ve kurtarma tedavisinde Lipo-Amfo B
(2B) veya isavukonazol (2B)

« Agir hastalik ve yalnizca kurtarma tedavisinde kombinasyon:
Vorikonazol + Ekinokandinler (2B)

« Ekinokandinler primer tedavide onerilmez.
e Sure: 6-12 hafta

Thomas F. et al. 2016 Update by IDSA. CID.2016; 29: al-60.



“MC  ECIL-6 : IA Baglangig Tedavisi

KLIMIK |
INFEKSIYONLARI CALISMA GRUBU

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

Grade Comments

Voriconazole: Al Dally dose: 2x6 mg/kg on day 1 then 2x4 mg/ks
(inittation with oral therapy. CIll)

[savuconazole Al As effective as voriconazole and better tolerated

Liposomal amphotericin B Bl Dally dose: 3 mg/ke

Amphotericin B lipid complex Bl Dally dose: 5 mgkg

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

Caspofungin Cll

[traconazole CIII

Combination voriconazole® + anidulafungin Cl

Other combinations CIII

Recommendation against use

Amphotericin B deoxycholate Al Less effective and more toxic

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

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



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

Populasyon Tedavi secenegi OG/KK
1. Nétropeni (nonallo HSCT Isavukonazol 200 mg IV tid gun 1 ve 2, Al
sonra 200 mg qd oral
alicilarr) Vorikonazol 2x6 mg/kg IV (oral 400 mg bid) Al

. - ilkgiin, 2x4 mg/kg IV (oral 200-300 mg bid
2. Allo-HSCT (nétropeni) < 9un: 2x4 malkg IV (ora mg bid)
L-AmB 3 mg/kg

3. Allo-HSCT (w/o Bl

y _ - Kombine vorikonazol + anidulafungin
notropeni) veya diger Cl

Kaspofungin 70 mg qd ilk gun, 50 mg qd

notropenik olmayanlar cll
ltrakonazol 200 mg q12 ilk giin 1V, 200 mg/qd cl
AmB lipid kompleks (ABLC) 5 mg/kg Cll
Mikafungin 100 mg Clll
Konvansiyonel AmB 1-1.5 mg/kg DI

Yasami tehdit eden
hemoptizi (n6tropeniden Arteriyel embolizasyon, acil cerrahi girisim
cikincaya kadar) Blll

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



K ERNEGI MANTAR
INFEKSIYONLARI CALISMA GRUBU

Baslangic Tedavisi

“* Vorikonazol
- Vorikonazol alamayanlar: (ciddi hepatotoksisite, ilag etkilesimi)
— Lipozomal Amfo B VEYA

— Isavukonazol (renal disfonksiyon, siklodekstrin nedeniyle IV
vorikonazol alamayanlar)

« Kemoterapi ilaglariyla ila¢ etkilegsimlerine dikkat:
— Etkinlik azalabilir

— Toksisite artabilir

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

Ullmann AJ, et al. ESCMID Guide. CMI. 2018. elee38
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KLIMIK DERNEGI MANTAR
INFEKSIYONLARI CALISMA GRUBU

« Vorikonazol (iv /:po): 1. glin: 2x6 mg/kg IV
Sonra 2x4 mg/kg IV
2x200 mg po, 2x4 mg/kg (300 mg) po
v' Serum kararh diizey takibi (5 - 7 ginde 1) >1 - < 5.5 mcg/ml
v llag etkilesimi (kemoterapdtikler !)

Yan etkiler: gorme bozuklugu
halusinasyonlar
noropati
QTc interval uzamasi
alopesi
cilt dokuntusu , periostit

— Nefrotoksisite
— CrCl <50 mL/min olanlarda kullanilmamali

Ullmann AJ, et al. ESCMID Guide. CMI. 2018. elee38
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INFEKSIYONLARI CALISMA GRUBU

Amfoterisin B lipid formulasyonlari
“* Lipozomal Amfoterisin B (AmBisome®): 3 - 5 mg/kg/giin IV

s Amfoterisin B Lipid Kompleks (Abelcet; ABLC®) :
5 mg/kg/gun IV (kurtarma tedavisinde)

« Vorikonazol maruziyeti + mukormikoz intimali varsa...

« Tedavi empirik baslanirsa, tanisal islemlere devam edilmeli,
— IPA tanisi kesinlesgirse, vorikonazole gecilmeli

« Yan etkiler: infuzyon iligkili reaksiyonlar, elektrolit bozukluklari

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



INFEKSIYONLAI

SRS iS avukonazol

On-ilag: Isavukonazonyum sulfat (Cresemba®)

2015: FDA ve EMA onayi
Yukleme dozu: 48 saat boyunca 3 x 200 mg po veya IV
Son yukleme dozundan 12-24 saat sonra 1 x 200 mg po veya IV

Yan etkiler: bulanti, kusma, ishal, basagrisi, hipokalemi,
transaminaz yuksekligi, periferal 6dem, infuzyon reaksiyonlari
(titreme, hipotansiyon, dispne), QT interval kisalmasi

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

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



Ekinokandinler

Kaspofungin (FDA onaylh) :
1. gun: 70 mg IV yukleme, sonrasinda 50 mg 1V,
Yanit yetersiz ise gunluk doz maksimum 70 mg’a cikartilabilir.

Mikafungin (FDA onay!i yok) :
100 - 150 mg IV

Anidulafungin (FDA onayi yok) :
1. gun: 200 mg IV yukleme, sonrasinda 100 mg IV.

Yan etkiler: orta diizey AST- ALT- ALP yiiksekligi

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



Hematolojik maligniteli ve kok hiicre alicilarinda akciger disi

Populasyon

MSS IA
(supheli veya kanitlanmis)

Invazif siniis aspergillozu

IA tedavisi

Tedavi segenegi
Cerrahi girisim yapilmali
Vorikonazol

Posakonazol

ltrakonazol

AmB lipid formulasyonlari
Konvansiyonel AmB
Ekinokandinler

Cerrahi girisim

Lokal antifungal tedavi
Vorikonazol

L-AmB

OG/KK
All
All

DI

Dl
Blll
DI
Dl
Alll
ClII
All
All



KLIMIK DERNEGI MANTAR
INFEKSIYONLARI CALISMA GRUBU

Kurtarma Tedavisi

« Tedaviye yanitsiz / ilerleyici IPA
* Yeni bir patojen?

» Terapotik doz duzeyi, ilag - ilag etkilesmesi, uyum sorunﬂ, d.ireng
problemi ?

« Antifungal ila¢ sinifini degistirmeli

Mumkunse immunosupresyonu azaltmali

» Nekrotik lezyonlarin cerrahi rezeksiyonu

« Monoterapiye cevap yoksa kombinasyon tedavisi:

Vorikonazol (2B) Kaspofungin
veya veya
Izavukonazol (2C) Mikafungin
veya veya
Lipozomal Amfo B (2C) Anidulafungin

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



ESCMID: Azol direnci icin test endikasyonlari

Table 15

Indications for testing for azole resistance in clinical Aspergillus isolates

Population

Intention

Intervention

SoR QoE Comment

All clinically relevant Aspergillus Identify azole resistance
isolates (in patient groups or
regions with known azole

resistance)

Clinically relevant Aspergillus
isolates in patient groups
with high prevalence of azole

resistance or patients

unresponsive to treatment
Clinically relevant A. fumigatus

1solates
All 1solates —resistance
surveillance

Azole-resistant 1solates

Identify isolates with
Intrinsic resistance

Identify azole-resistant

A. fumigatus
Determine the local

epidemiology of azole

resistance

Determine nature and

Reference MIC testing A

Species identificationto A
complex level

Routine azole agar B
screening

Periodical reference MIC A
testing of A. fumigatus
complex

Cyp51A-gene mutation A

trends in Cyp51A mutation analysis

distribution

Il

I

Il

Il

In situations where rapid
testing is available

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

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

Test resistant isolates from
surveillance survey

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

Ullmann AJ, et al. ESCMID Guide. CMI. 2018. elee38
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IMMUNOCOMPROMISED HOSTS: David Snydman, Section Editor CID. 2018; 67(10):1621-30

Breakthrough Invasive Mold Infections in the Hematology
Patient: Current Concepts and Future Directions

Michail S. Lionakis, Russell E. Lewis,” and Dimitrios P. Kontoyiannis®

> Hematolojik maligniteli hastalarda triazol profilaksisine ragmen IFI
gorulme sikhgi artmakta

> «Breakthrough» IFi gériilmekte (biFi)
> bIFI> Tedavi net degil

» Yonetimde; konak, lokal veriler, antifungal diren¢ sonuglari ve
verilen profilaksi durumuna gore karar verilmeli




|

CT of lung® +/-sinus® + braind- # #
Early bronchoscopy (within 48-72 hours)
Bronchoalveolar lavage fluid culture, galactomannan, PCR;®

Antifungal susceptibility testing of isolates grown from culture;’

Biopsy, histology and culture of suspected lesions if feasible

POS*® or ISA® VRC Lipid AMB Echinocandin®
TDM should be considered TDM important to Increased concern for Breakthrough infection
to document drug document drug A. terreus, A. flavus with all Aspergillus spp.
exposures, especially for exposures due to and amphotericin B- and non-Aspergillus
patients on oral extreme PK variability resistant non- molds
therapy Aspergillus molds (e.g.,
Risk for breakthrough Cunninghamella,
with non-Aspergillus Scedosporium,
Risk for breakthrough spp. (especially Paecilomyces)
with non-Aspergilflus molds MUCOrmYycosis) or
or resistant Aspergillus resistant Aspergillus
SpPp. Spp.
Switch to a different Switch to a mold- Mold-active triazole” Mold-active triazole®
triazole* with similar active triazole* with (VRC, ISA) (VRC, ISA)
spectrum broader spectrum +/- +/-
(POS—ISA, or (POS or ISA) Echinocandin L-AMB
ISA—POS) + (5Smg/kg/day)
+ L-AMB
L- AMB (5 mg/kg/day)
(5 mg/kg/day) CID. 2018; 67:1621-30.




+ Immiinosiipresyonun azaltiimasi:

— Notropenik hastalarda kemik iligi toparlanmasi 1A kontroli icin
Kritik onemli
— HSCT alicilarinda engrafman olmamasi IA'a bagli 6lime neden

« Koloni-stimulan faktorler (CSF): Hasta bazinda risk-yarar
orani
— Notrofil kemotaksisi ve fagositozu arttirir.
— G-CSF notropeni ve hospitalizasyon suresini kisaltir.
— Infeksiyona bagh mortaliteyi azaltti§ina dair kesin kanit yok

« Granulosit Transfuzyonlari: Az sayida hasta igeren galisma
verisi mevcut

Ullmann AJ, et al. ESCMID Guide. CMI. 2018. elee38
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IPA - Cerrahi

« Kronik nekrotizan hastalik varliginda nekrotik doku
debridmani
v’ lezyonlarin yerlesimi ve yayilimi
v' gerekli rezeksiyon derecesi
v' komorbiditeler
v’ cerrahiyi tolere edebilme
v' kemoterapinin gecikmesinin olasi etkisi

« Komplikasyonlar:
» Kanama
> Ikincil infeksiyonlar
> lyilesmeyen yaralar

Ullmann AJ, et al. ESCMID Guide. CMI. 2018. elee38
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Gelistiriimekte olan yeni anifungal ajanlar

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

« E1210 (Japan): Hiicre duvarinda GP1 proteinini hedefliyor, fungal
buayumeyi onlayor. Faz-| klinik calismalar, cogu kif ve mayaya efkili

 F901318 (UK): Pirimidine biyosentezini hedefliyor. Triazol-direncli
kuflere in-vitro etkili, Faz-Il klinik calismalar

« ASP2397 (USA): Aliminyum demir selasyonunu onliyor. Faz-|
Klinik calismalar



£ mice

Maruziyetten Korunma

« Hastalar hastane icinde insaat ve yenileme alanlarindan uzak
tutulmali (All)

« Hasta odasi ve servislere saksili bitki (Bll), canli ¢icek alinmamali
(CllI)

« Mumkunse pozitif basingli, HEPA filtreli (BIl) veya laminar akimli (BII)
odalara alinmali

« Korunmus alan diginda hastalar icin koruyucu maskelerin etkili
olmadigi kanitlanmigtir (Cll)

* Duslarda ve su kaynaklarinda filtre kullanimi onerilir (BII)

« Infeksiyonlari dnlemek igin diizenli ortam hava drneklemesi
onerilmemekte

« Sadece filtre etkinligi icin yapilabilir (BIII).

Ullmann AJ, et al. ESCMID Guide. CMI. 2018. elee38
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INFEKSIYONLARI CALISMA GRUBU

Hematoloji-Onkoloji Hastalarinda IFi

» Invazif zigomikoz (mukormikoz)
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ECIL-6 : Mukormikoz Tedavisi

Grade  Comments

Management includes antifungal therapy, surgery
and control of underlying conditions All

Antifungal therapy

Cll
l Liposomal amphotericin B BIl

Multidisciplinary approach is required

Daily dose: 5 mg/kg. Liposomal amphotericin B should be preferred in CNS
infection and/or renal failure

Amphotericin B lipid complex BII
Amphotericin B colloidal dispersion Cll
Posaconazole CII No data to support its use as first-line treatment. Alternative when
amphotericin B formulations are absolutely contraindicated.
Combination therapy CII
[Contml of underlying condition All Includes control of diabetes, hematopoietic growth factor if neutropenia,
discontinuation/tapering of steroids, reduction of immunosuppressive therapy
Surgery
Rhino-orbito-cerebral infection All
Soft tissue infection All
Localized pulmonary lesion BIII
Disseminated infection CII Surgery should be considered on a case by case basis, using a
multi-disciplinary approach
Hyperbaric oxygen CII
Recommendation against use
Combination with deferasirox All

Tissot F, et al. Haematologica | 2017; 102: 433-44.
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Followrc| SUT- Antifungal

4.2.23 - Amfoterisin-B, kaspofungin, anidilofungin, vorikonazol, posakonazol (Ek:RG-09/09/2017- 30175/23-2 md
Yiiriirlitk: 23/0972017) (oral stispansiyon ve tablet formu), itrakonazol (infiizyon ve soliisyon) (Ek: RG- 18/06/2016-
29746/ 17-a md., Yiiriirlilk: 25/06/2016) , mikafungin kullanm ilkelerd

(1) (Milga:RG-201032018- 30367) 26-2 ., Viieik: 01/04/2018) Heston-bibree v keeiderfnksisonl
(efisk: RG- 210312018 30367) 26-0 md. Yirirlik: 010412018

(2) Bu maddede belirtlen etken maddeli ilaclarmn sistemik mantar enfekstyonlart tedavisinde kullantmast halinde
bedellert Kurumea karstlant.



kFo,,‘;;,\‘,jﬁe. SUT- Antifungal

Degisik: RG- 21/03/2018- 30367/ 26-¢ md. Yiiriirlik: 01/04/2018)

(

(6) Mikafungin;

1) Invaziv kandidiyazis ve 6zofajiyal kandidiyazis endikasyonlarnda kullanilr.

2) Allojenik hematopotetik kok hiicre nakli (HSCT) yapilan hastalarda veya akut lenfoster losemi (ALL)
hastalarmda ndtropenik donemde ve takip eden bir hafta iginde veya mukoziti olan otolog hematopotetik kok hiicre nakl
yapilan hastalarda ndtropenik donemde aspergilloz ve candida enfeksiyonlarinim profilaksisinde kullanilir,

3) 10 gin veya daha uzun siireyle notropeni olmasi beklenen difer hastalarda aspergilloz ve candida
enfekstyonlarmin profilaksisi endikasyonunda ddenmez.



Antifungaller ve immunosupresiflerin klinik

etkilesimleri
Siklosporin A Takrolimus Mlkofenplat Sirolimus
P
mofetil
Lipozomal Potansiyel Potansiyel NR NR
AmB nefrotoksisite nefrotoksisite
Siklo AUC 1 Oral takro kons 1 :
Flukonazol (1.8 kat) (Y ry—— NR Sirol kons 1
itrakonazol Siklo 1 Takro 1 NR Sirol kons 1
: Siklo C,x & AUC T | Takro C ., & AUC 1
Vorikonazol (%13, %70) (%117, % 221) NR
: Takro C, ., & AUC 1 Sirol C,,,.x & AUC 1
Posakonazol Siklo konst (%121, % 358) NR (6.7-kat 8.9-Ka)
: Kaspofungin AUC T | Takrolimus C,;, { _
Kaspofungin (%35) (% 26) NR
: . Sirol AUC 1
Mikafungin — — — (%21)
Anidulafungin — - NR NR
[ ] [

Doz ayarlamasi gerekmez

KUB’de spesifik Oneri yok

Es zamanli kullanilabilir , ancak

]

Kontra-indikedir

monitorizasyon/doz ayarlamasi gerekir



Hematoloji-Onkoloji Hastalarinda IFl Yénetimi

Ozetle;
* IFI'ler immuinokompromize konakta hayati tehdit

eden hastaliktir

« Ampirik & tani gudumlu yonetim gerektirir

« Lokal veriler, direng sonuclarinin guncel takip
edilmesi gerekli ve onemlidir

« Antifungal yonetim ekip igidir.
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TeseRRiir

ederim

KLIMiK DERNEGI MANTAR
INFEKSIYONLARI CALISMA GRUBU

Konakta deqgil
dogada hayatimiza renk katsinlar

MICG’ye bekliyoruz...




