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Fungal infeksiyonlar

> 1 milyar kisiyi etkiler, > 1.5 milyon 6lime yol acar

Country Estimates of Fungal Diseases by August 2017

B o0
. Paper avaiable
. Abstract avaiable

Bongomin F. J Fungi (Basel). 2017;3:57

3 milyon kronik pulmoner
aspergillozis

223.100 kriptokokal menenijit (HIV
ile infekte bireylerde)

700.000 invazif kandidiyazis
250.000 invazif aspergillozis

100 000 dissemine histoplazmoz
>10 000 fungal astma

1 milyon fungal keratit



Invaziv Fungal Infeksiyonlarin Tanimlanmasi

o e

Farkli testler Farkli Konakgilar i iR

. i A Candida spp
Histopatoloji Hematolojik ve

0l A Aspergillus spp
Direkt Mikroskopi giger Bagisidis

yetmezligi olan Cryptococcus spp
Kaltar hastalar Pneumocycstis jirovecii
PCR Pediyatrik hastalar Fusarium spp. Scedosporium
Indirekt testler B-D-glukan, YBU’deki hastalar P leomacr

galaktomannan Endemik mikozlar



Kandidemi

Kandidemi Candida turlerinin kanda saptanmasidir

Kanda Candida urediginde kesinlikle kontaminant olarak kabul edilmemeli, metastatik odak varligi
arastiriimalidir

En sik C. albicans

C. glabrata
C. krusei :> invazif infeksiyonlarin %90’indan sorumlu

C. tropicalis

C.parapsilosis




EUCANDICU Project: Avrupa’da Invaziv Kandidiyazis

Type of ICU

Medical (n = 5)
Surgical (n = 3)

Mixed, medical
plus surgical
(n=195)

Incidence of
IC/1000 ICU
Admissions

19.03
1.75

8.46

80%

60% 65%
40%
29%
20%
0%

Candidemia

|ii|

Mortality

Bassetti M, Crit Care,2019

Amag: Avrupa’da IK riskini
degerlendirmek

Cok uluslu, cok merkezli,
retrospektif calisma

9 Avrupa Ulkesi, 23 YBU
YBU’de gelismis 570 IK atag

insidans: 7.07/1000 YBU
basvurusu

YBU’de kalis siiresi iK
insidansini arttiran bagimsiz
risk faktoru



Avrupa’da kandidemi

Candida Species Differentiation by Population-Based Studies
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*C ciferrii, C dubliniensis, C famata, C quilliermondii, C humicola, C inconspicua, C kefyr, C lipolytica, C lusitaniae, C norvegensis, C pelliculosa,

C rugosa, C sake, C utilis, unidentified, declared as other or Candida species, or nonspecified Candida spp
Koehler P, et al. Clin Microbiol Infect. 2019,25:1200-1212.

BNon-albecans Candidu spp. / other*

BC. tropicalis

BC, porupsilosis complex
BC. knusct

BC kefyr

OC. glabrata complex

B, albicans

Meta-analiz (Ocak 2000- Subat 2019)
= 43.799 kandidemi

= Toplam havuzlanmis insidans orani:
3.88/100.000

= YBU’de: 5.5/1000 basvuru
= 30 glnluk mortalite %37

= 3. basamak merkezlerde 0.96/1000
basvuru,

= mortalite %38

Tahmini Avrupa insidans orani:~79

vaka/g, bu 79 vakanin 29’u 30 gin
icinde fatal sonlanabilir

Koehler P, Clin Microbiol Infect.2019,25:1200-1212




Epidemiyolojinin Degisimi
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provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibiled

Astvad KMT, J Clin Microbiol 2018



SENTRY Antifungal Strveyans Programi

135 merkez,Danimarka Ulusal Fungemi Siirveyans Verileri

39 ulke, 135 merkezden toplanan 20.778 sus incelenmis

1997-2001 5067 574 16.0 12.3

2006-2008 2647 D12 15.9 16.8 10.7 2.1
2009-2011 4080 45.3 18.9 17.6 10.0 2.6
2012-2014 4928 46.3 19.3 15 8.6 3.2
2015-2016 3653 46.4 19.6 14 .4 8.3 2.8

Pfaller MA Open Forum Infect Dis 2019;6(S1)S79-594



Epidemiyolojinin Degisimi

Sp am Norwa Denmark

Portekiz ve ispanya’da

C. albicans invazif infeksiyonlarin £%50
.zx.::, ::-mm ::m gm Eﬂ"'.,;...f"' c.?"""“ C. parapsilosis tim kandldemllerln %25-
- i 40’ Inda etken
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C. glabrata, tim kan izolatlarinin %11-
‘ 15’inde etken ~ . -

Quindos G, int Microbiol 2018;21:107-119
Lamoth F, J Antimicrob Chemother 2018; 73,i4-i13



C.auris

Expanding Worldwide Detection of C auris!al Global Reported Cases of C auris by Country[®]
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Avrupa’da C.auris

Reported cases of Candida auris infection or carriage, EU/
EEA, 2013-2021 (n = 1,812)"
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Contents lists available at SciencelDirect

Indian Journal of Medical Microbiology

FlL SFFVIER journal homepage: www journails. eisaevier.com/indian-journal-of-rmadical-microbialogy

Original Research Article

Candida auris Fungemia and a local spread taken under control with l ) |
infection control measures: First report from Turkey e

Ahmet Furkan Kurt ©, Mert Ahmet Kuskucu ”, ITker Inanc Balkan ~, Ayse Baris ", Zeynep Yazgan 22t
Ayse Serife Oz ", Ayse Istanbullu Tosun ', Bilgul Mete “- , Fehmi Tabak “, Gokhan Aygun "

ABSTRACT

Candida qurts, draws attention as a new emerging antifungal resistant pathogen, leading to healthcare-assoclated
infections and outbreaks. This Is the first report of C. aurls fungemia in a 81-year-old patient, confirmed by

Table 1

sequential analysis, from Turkey. Although the source of the isolate could not be identified, its spread in the MIC levels of €. auris (microg/mL) with different methods.

hospital has been taken under control by effective infection control measures, as E-test Semmititre
Amphotericin 1 2
Fluconazole »32 ~256 »256
Variconazole 0.25 0.19 =8
Posaconazole 0.03 D.064 >8
Anidulafumgin 0.06 0.12

MIC: Minimal inhibitory concentration, CLSI: Clinical Laboratory Standards
Institute.

Kurt AF, 2021 Apr;39(2):228-230



C.auris

Worldwide Alert

= |solation in 5 continents

Global Surveillance

= Need for antifungal
resistance monitoring

worldwide
C did AntifUngal treatment
anaida resistance
* Nearly 40% of MDR isolates
= Pun-drug resistances reported
Implementation of infection Resilie_nce _
prevention and control ' 5::;?:::;?3: nonmBne
meas.u.r es = Vicious cycle of acquisition,
= Ability to perform outbreaks spreading and infection in ICU
= Contacts tracing and = |nactivity of common
screening/isolation of disinfectants (eg, quaternary
colonized and infected ammonium compounds)
patients

Cortegiani A, Crit Care 2019

Toda M, MMWR Surveill Summ 2019

Barantsevic N, Antibiotics, 2022

Bassetti M, The rise of invaziv fungal infections, 2023



Kandidemi risk faktorleri

Youn bakim nitesi I

= jleriyas Bagisikhk yetersizligi olanlar
= Travma = Hematolojik malignite
= Yanik = Solid organ ve hematopoetik
= Santral veno6z kateter kemik iligi alicilar
= Total parenteral beslenme = Kemoterapotik ila¢ kullananlar,
=  Genis spektrumlu antibiyotik tedavisi (6zellikle Gi mukoza hasari
= Yiksek APACHE skoru yapanlari)
= Akut bobrek yetmezligi, 6zellikle hemodiyaliz = jvilac kullanimi
gereksinimi
= Gecirilmis cerrahi, 6zellikle abdominal cerrahi
= Gastrointestinal bolgede perforasyonlar ve

anastomoz kacagi
= Pankreatit



https://www.uptodate.com/contents/parenteral-nutrition-drug-information?topicRef=2442&source=see_link

Covid-19 kandidemi
icin risk faktoru

Open Forum Infectious Diseases ' ~
, RIDSA IVnte

Infoctivas Diseases Socicty of America  hiv medhane 05Socton

OXFORD

Candidemia Among Coronavirus Disease 2019 Patients in
Turkey Admitted to Intensive Care Units: A Retrospective
Multicenter Study

Amir Arastehfar,"* Nevzat Unal,*® Tugrul Hosbul,? Muhammed Alper Ozarslan,* Ayse Sultan Karakoyun.® Furkan Polat,® Diego Fuentes,*™"
Ramazan Giimral,® Tuba Turunc.® Farnaz Daneshnia,' David S. Perlin,' Comelia Lass-Florl,” Toni Gabald6én,*™"™" Macit lIkit* " and M. Hong Nguyen™

Ege University Medica! (ulhane Training and
Charaaterishos Adana City Hospital Faculty Hospital, mwr Resaarch Hospital, Ankara
Number of hospaal beds 1560 1800 1350
)&mbm%ﬁ-baﬁs o 3 i ~
Number of candidemia cases before and sfter COVID-19 periods® 135 and 246 131 and 148 15:and 90
Rate of candidemia before and after COVIC-19 periods* 34% and 19.2% 11% and 16.7% 15% and 179%
Mortality rates of patients with candidemia before and after COVID- 50%and 95% 42% and 50% 49% and 0%
\_10 perods' /

Abbreviatans: COVIDAS, coronminus diseasa 2019 ICU, mtensive care unit

The tmekne befors COVID-19 period was betwoen January 1, 2019 and Dacember 31, 201, and dunng COVID-19 tha panod was between Apl 1, 2020-and March 31, 2021
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Clinical Infectious Diseases !
ASTDOSA hivma
MAJOR ARTICLE - :

The Landscape of Candidemia During the Coronavirus
Disease 2019 (COVID-19) Pandemic

Emma E. Seagle."™" Brendan R. Jackson.” Shawn R. Lockhart.” Ourania Georgacopoulos.” Natalie S. Nunnally.” Jeremy Roland,” Devra M. Barter.”
Helen L. Johnston,® Christopher A. Czaja.* Hazal Kayaliogiu.® Paula Clogher.® Andrew Revis.""* Monica M. Farley.*  Lee H. Harrison. "™
Sarah Shrum Davis."” Erin C. Phipps.” Brenda L Tesini.” William Schaffner.” Tiffanie M. Markus.™ and Meghan M. Lyman®

Background. The COVID-19 pandemic has resulted in unprecedented healthcare challenges, and COVID-19 has been linked to
secondary infections. Candidemia, a fungal healthcare-associated infection, has been described in patients hospitalized with severe
COVID-19. However, studies of candidemia and COVID-19 coinfection have been limited in sample size and geographic scope. We
assessed differences in patients with candidemia with and without a COVID-19 diagnosis.

Methods. 'We conducted a case-level analysis using population-based candidemia surveillance data collected through the Centers for
Disease Control and Prevention’s Emerging Infections Program during April- August 2020 to compare characteristics of candidemia pa-
tients with and without a positive test for COVID-19 in the 30 days before their Candida culture using chi-square or Fisher’s exact tests.

Results, Of the 251 candidemia patients included, 64 (25.5%) were positive for SARS-CoV-2. Liver disease, solid-organ malig- Covid-19 kandidemi
nancies, and prior surgeries were each >3 times more common in patients without COVID-19 coinfection, whereas intensive care icin risk faktori
unit-level care, mechanical ventilation, having a central venous catheter, and receipt of corticosteroids and immunosuppressants

were each >1.3 times more common in patients with COVID-19. All-cause in-hospital fatality was 2 times higher among those with
.19 (62.5%) than wi 21%)

Conclusions. One-quarter of candidemia patients had COVID-19. These patients were less likely to have certain underlying
conditions and recent surgery commonly associated with candidemia and more likely to have acute risk factors linked to COVID-19
care, including immunosuppressive medications. Given the high mortality, it is important for clinicians to remain vigilant and take
proactive measures to prevent candidemia in patients with COVID-19.




Kandidemi, klinik

Kandideminin klinik belirtileri: minimal ates - tam bir sepsis sendromu
invaziv kandidiyazis: cok sayida ic organa (goz, bdbrek, kalp kapakciklari, beyin) hematojen
yayilim

IK ipuclari gdz tutulumu (korioretinit+- vitrit), deri lezyonlarini ve cok daha az siklikla kas
apseleri

deri lezyonlari _
kas apseleri

deri lezyonlarindan Gram boyama




Kandidemi klinik
GOz tutulumu

Clinical Infectious Diseases

38 calisma, goz dibi muayenesi %%% AMERICAN ACADEMY

yapilmis 7472 kandidemili A

Kandidemili tiim olgulara hastanin analiz edildigi bir Amerikan Oftalmoloji

rutin g6z muayenesi dnerilir derlemede Akademisi ” Kandidemili

Korioretinit, vitrit Endoftalmi orani <%1, rutin hastalarda, sadece goz
muayene sikligl arttik¢ca fazla yakinmalari varsa ya da

N6tropenik hastalarda bildirim artmis= invazif hasta semptom

notrofil sayisinin yaklasimlar ve zarar 3 bildiremeyecek ise goz dibi

dizelmesinden 1hf muayenesi yapilmalidir” 2

sonrasina ertelenmelidir -

1.Pappas PG, Clin Infect Dis. 2016 (IDSA Candida Guideline )
2. Breazzano MP, JAMA Opthalmol 2019
3. Breazzano MP, Opthalmoloji 2022 (American Academy of Opthalmology Statement)




Open Forum Infectious Diseases 12 =
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The Incidence of Ocular Complications in Candidemic
Patients and Implications for the Practice of Routine
Eve Exams

Prescribing patterns for g Pro'portion. of ca.ndide.mic
antifungals prior to eye exam o patients with eye findings
~@= Ocular penetrating = 80 = -1
100 = Antifi Is | =@= Any ocular finding
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Ocak 2014- Haziran 2020, 226 kandidemi, 129’una g6z dibi muayenesi

30'unda (%23.3) anormal goz bulgulari (7’si 2016’dan 6nce, 23’4 2016’dan sonra, artis
trendi(+) p=. 008)

9 hastada ekinokandinlerden goze penetre olan antifungale gecince duzelme

Ekinokandin kullanimi anormal goz bulgulari ile iliskili

Hillenbrand M, Openf orum Infect Dis, 2022



Kandidemi Klinik Degerlendirme
Ekokardiyografinin rolQ

Notropenik olmayan hastalarda kan kiltirlerinde treme devam ediyor ise, 6zellikle IV ilag
kullananlarda ve énceden IE gecirenlerde endokardit bulgulari olmasa da iE dislanmalidir. -

197 kandidemi, rutin ekokardiyografi :%5.9’u IE

Noétropenik olgularda IE nadir gérilir, devam eden bakteriyeminin kaynagi genelde Gi
sistemdir ve rélatif trombositopeni nedeni ile IE acisindan risk genellikle disktir.

Fernandez-Cruz A, Eur J Clin Microbiol Infect Dis 2015



Kandidemi Klinik Degerlendirme
Abdominal Goruntuleme

Abdominal semptomlar
Krc , dalak abseleri
Krc enzim yiksekligi ‘
. (tipik, kicuk, hedef Batin U
Inatg ates benzeri ( bull’s eyes ) > atin ¥'sg
abseler) Batin BT
Batin MR

Donnely PJ, 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, CID; 2020




Invazif kandidiyazis tani

Kesin tani Candida turlerinin
normalde steril olan viicut sivilari,
bolgeleri veya doku 6rneklerinden
izole edilmesi ile

Kiiltiire dayali teknikler
Geleneksel kultarler
MALDI-TOF ile hizli tanimlama
Duyarlilik testleri
Molektler yontemler

Izolatlarin ve yeni ortaya cikan tiirlerin
identifikasyonu

Salgin izolatlarinin genotiplerinin belirlenmesi
Direncin belirlenmesi
Kiltiir disinda tani yontemleri
Biyomarkerlar (BDG, C. albicans germ tip antikorlari)

Fungal DNA'nin molekdler identifikasyonu (PZR gibi)




Invaziv kandidiyazis tan

Normalde steril olan bolgelerden, ii aspirasyon veya biyopsi ile alinan
orneklerde, Candida hifa, psodohifalarinin, histopatoloji, sitopatoloji veya
direkt mikroskopi ile gosterilmesi

Kilturde Greme: normalde steril olan bolgelerden, steril prosedirler ile elde
edilen 6rneklerde klinik ve radyolojik infeksiyon bulgulari ile uyumlu olarak

Kandida tlrlerinin PZR ile saptanmasi

Kandida turleri icin kan kiltir pozitifligi



Kandidemi tani

Tanida altin standart kultlr

Otopsi calismasi kan kultlrd olgularin
%21-71’inde (+)

Y

Agar plakta Greme: 1-3 gin

Organizmanin tanimlanmasi icin ek 1-2 giin

Y

Kan voliumunu , kaltdr alma sikligini arttirmak
Lizis-santrifjleme yontemi (izolatdr tlp)
BACTEC ve BactiAlert

Peptit ndkleik asit floresan in situ hibridizasyon (PNA-
FISH) ile C. albicans ve C. glabrata kan kaltara
(+)’liginden sonra saatler icerisinde tanimlanabilir

MALDI-TOF MS ile 15-30 dakikada tanimlanabilir

MALDI-TOF: matrix assisted laser desorpsiyon ionization time out flight




Kandida identifikasyonu

= MALDI-TOF ile Candida identifikasyonu -

= Kromojen agar, 6zellikle mikst kultirlerde yararli

= Biyokimyasal metodlarin kullanildigi otomatik identifikasyon sistemleri her zaman glvenilir degil
= VITEK2 system C.guilliermondii ‘yi %15.2 oraninda dogru tanimliyor

= C. auris biyokimyasal testler ile cogu vakada yanlis tanimlaniyor



KGltar disi ydontemler
Beta-D-glukan

Invaziv kandidiyazis tanisinda yararli, 80 ng/L cutoff ile en az 2 serum dérneginde !

Kan kiltird (-), derin yerlesimli iK (6rn batin ici) tanisinda yararli olabilir

Kandidaya 6zgtin degil, iv IgG ve albimin, gazl bez varligi, KT sonrasi mukozit ile barsak
batunliginun bozulmasi ile yanlis pozitiflik

Yiiksek duyarlilik, diisiik 6zgiillik, yiiksek NPD: YBU’de ampirik antifungal tedavinin
kesilmesinde yararl

- 10 ¢calismayi iceren sistematik derleme duyarlilik %81, 6zgullik %60
IK 41 hasta otopsi serisi PPD: %70, NPD: %98 (cut off: 60 pg/ml)
Kan kalturu + beta-D-glukan tahlili veya PCR: daha yuksek tani duyarlilig



T2Candida

FDA 2014 yilinda C. albicans , C. tropicalis, C. parapsilosis ve C. glabrata/ C.
krusei'nin neden oldugu kan dolasimi enfeksiyonlarinin tanisi icin T2Candida panelini ve
T2Dx aletini (T2Candida) onayladi .

T2Candida testi, kan orneginden 3-5 saatte 1 ila 3 koloni olusturan birim/mL kadar
az kandidayi saptayabilir

Maya hucreleri parcalara ayrilir, DNA salinir, hedef DNA kopyalanir, MR teknolojisi
ile cogaltiimis olan DNA saptanir

1801 hasta, duyarlilik %91, NPD: %100



Invaziv kandidiyazis tanisinda kullanilan testler

Tests approved for the diagnosis of invasive candidiasis.

Turnaround Diagnostic
Test Sensitivity Specificity Notes
Time Value
Culture 2-4 days Positive 21-719% N/A Allows susceptibility testing
Approved for the detection of C.
albicans, C. krusei, C. tropicalis, C.
T2Candida 3-5h Positive 91% 999
parapsilosis, and C. glabrata in whole
blood.
B-D-glucan Can be positive in other fungal
1h =80 ng/L 929%% 81%
(Fungitell) infections
B-D-glucan + =80 ng/L Can be positive in other fungal
1h 96% 98%
procalcitonin <0.2 ng/mL infections

Barantsevic N, Antibiotics, 2022



PZR

PZR : sensitivite kan kaltiriine benzer, standart degil, rutin kullanimda deqil

55 IK (33 derin yerlesimli kandidiyazis, 17 kandidemi, 5 her ikisi de olan), 73 kontrol,
IK icin:
Duyarlihik RT-PZR 980, B-D glukan: %56
Her ikisi de kan kultarlerinden daha duyarli
Duyarlilik :PZR +kan kultard : %98, B-glukan +kan kulttrd:%79
Ozgiilliik : RT-PZR %70, B-D glukan : %73
Kandidemi icin: duyarlilik her iki testte benzer
Derin yerlesimli kandidiyazis icin duyarlilik : RT-PCR: %89, B-D glukan %53
IK icin PCR ve B glukan kan kiiltiirii ile birlikte oldugunda duyarliligi arttiriyor

Nguyen MH, Clin Infect Dis 2012;
Barantsevic N, Antibiotics, 2022



Tani kapasitesi, gercek yasam verileri

Almanya , Akademik Mikoloji Merkezi anket calismasi, 24 merkez, 2019 vili

Hastanenizde var mi? Pozitif yanit (%)
Fungal identifikasyon ve direnc testleri 100

infeksiyon hastaliklari konsiiltasyonu 67
Multidisipliner grup 54

BDG testi 36

Vorikonazol TDM (24 saat) 42

Groll AH, Mycoses, 2021, 1177-1182



Kagdida biyobelirtecleri kandidemi kaynaginin saptanmasinda yararli
mi

Serum orneklerinde CAGTA saptanmasi

%69 derin yerlesimli
Ki-kandidemi : p<.001

CAGTA pozitif ise
CAGTA pozitif kandidemiler kateterden 6tesini arastir

.

%4.7 derin yerlesimli olmayan
Ki kandidemi p<.001

CAGTA: C. albicans germ tup spesifik antikor Martinez-Jimenez MC, Med Mycol, 2014, 270-275.



Pozitif kan kiltiirii sayisi KI kandidemi tanisinda yararli mi?

DTTP veya MTTP icgin
optimal cutoff yok

sellizhy elra et 100%  625%  833%  100%  87.0%

MTTP Ki- kandidemide

Kandidemili bir olguda <2 KK
pozitif ise, SVK’in kaynak
olma olasiligi diistik

Diger odaklar arastiriimali

Tuam KK’leri pozif degil ise

kateterden 6tesini arastir

Bouza E, Clin Microbiol Infect, 2013, E129-E135
DTTP: pozitiflik icin zaman farki, MTTP: pozitiflik icin minimal zaman
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Candida biomarkers in patients with candidaemia and bacteraemia

M. Carmen Martinez-Jiménez!.2, Patricia Munoz®%*, Maricela Valeriol2, Roberto Alonso!2, Carmen Martos?,
Jesias Guineal3 and Emilio Bouzal—*

Objectives: Microbiological strategies are necessary to help clinicions discontinue empirical antifungal therapy
in patients with suspected invasive candidiasis. Culture methods and biomarkers each show low sensitivity.
We analysed the value of combining different biomarkers as a decision-making tool for discontinuing empirical
antifungal treatment.

Methods: We studied stored serum samples from 31 patients with candideemia (Candida albicans 40%, Candida
tropicalis 20%, Candida parapsilosis 18%, Candida glabrata 12% and other 10%) and 50 patients with bacter-
aemia at Gregorio Marafon Hospital, Madrid, Spain. C. albicans germ tube antibody (CAGTA), mannan antigens
(MN), antimannan antibodies (AMN) and (1- 3)-B-p-glucan (BDG) were assayed using the manufacturer's and
alternative cut-offs to improve the accuracy of the tests.

Results: The sensitivity of the biomarkers when used alone was low (58%—84%), but specificity was high
(65.8%—92.0%). The best combinations were CAGTA and BDG using cut-offs of 1/80 and 80 pg/mL, respectively
(sensitivity 96.8% and specificity 84%), and CAGTA and MN using cut-offs of 1/80 and 75 pa/mL, respectively
(sensitivity 93.5% and specificity 86.0%). The sensitivity of both combinations was 100% for C. albicans,
C. tropicalis and C. parapsilosis, but only combinations including BDG detected Condida krusei. The negative pre-
dictive values (NPVs) of both combinations were, respectively, 97.7% and 95.6% (prevalence of candidaemia,
23.6%). For a prevaltence of candidaemia of 5% and 10%, the NPV reached 99.8% and 99.6%.

Conclusions: The combinations of CAGTA and BDG or CAGTA and MN had a very high NPV at the alternative
cut-offs and could be used in antifungal stewardship programmes as a decision-making tool for discontinuing
unnecessary empirical therapy in patients with suspected candidaemia.

= ki biyogdsterge (CAGTA+BDG)
= CAGTA cutoff: 1/80 pg/mL+ BDG:80 pg/mL

« NPV %97 (YBU’deki hastalarin
%100’tinde)

Tedavi kesilmesi icin kullanilabilir

Martinez-dJimenez MC, J Antimicrobiol Chemother, 2015, 70: 2354-2361



Tedavi

Ispanya, retrospektif calisma, 258 IAK
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AF-/SC - AF +/SC - AF-/SC+ AF +/ SC+
AF + = adequate antifungal therapy, SC += adequate source control in 48h.

AF tedavide >24 saat gecikme, YBU’de mortaliteyi 5 kat arttiriyor

Lagunes L. Eur J Clin Microbiol Infect Dis 2017;36:95-104



Tedavi Prensipleri

= Erken tani = Kaynak kontrolii

= risk faktorleri ve klinik = kan,uriner kateter, varsa ve = Erken etkin sistemik
bulgularin belirlenmesi, mimkinse prostetik materyalin antifungal tedavi

- kultir ve diger tani ¢ikariimasi,
yontemlerinin = cerrahi debridman, abse drenaji
kullaniimasi

Barantsevic N, Antibiotics, 2022



Tedavi

Hedef: erken ve uygun antifungal tedavi, kaynak kontroll, varsa SVK’in (bireysel olarak
degerlendirilerek) cikarilmasidir

Kandidemi klirensini belirlemek icin her glin veya gtin asiri kan kiltarleri alinmali

AF tedavi baslanmasi ve kateterin ¢ikarilmasindan sonra kan kaltdrleri birkag giin daha pozitif
saptanir ise |[E veya abse gibi metastatik bir odak arastiriilmahdir



Antifungal Tedavi

Tedavi hemen baslatiimalidir

AF ajanlar, ekinokandinler, azoller ve amfoterisin B

Azoller ve ekinokandinler icin AF duyarhlik testleri yapilmalidir

Monoterapi

Ureme olmayan kan kiiltiriinden sonra tedaviye en az 2 hafta daha devam edilmelidir



Notropenik olmayan hastalar

Anidulafungin : 200 mg yukleme dozu, ardindan 100 mg iv /gun

Kaspofungin : 70 mg yukleme dozu, ardindan 50 mg iv /gun

Mikafungin : 100 mg iv /gln

Flukonazol :Klinik hafif-orta seyirli,etken C. glabrata ya da C.cruzei gibi direncli bir etken degilse alternatif
ajan

(1. gn 800 mg [12 mg/kg] yukleme dozu, ardindan 400 mg [6 mg/kg] oral veya IV gunlik) alternatif bir ajan
olarak kullanilabilir.

Amfoterisin B lipid formulasyon: Diger ilaglarla YE veya direng varsa, alternatif ajan 3-5mg/kg iv alternatif


https://www.uptodate.com/contents/anidulafungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/caspofungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/micafungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/fluconazole-drug-information?search=candidemi&topicRef=2430&source=see_link

Micafungin versus liposomal amphotericin B for

candidaemia and invasive candidosis: a phase Ill randomised
double-blind trial

IK, 531 hasta (%12'si ndtropenikti),

=Mikafungin veya lipozomal amfoterisin B ile klinik ve mikrobiyolojik iyilesme icin bagari oranlari benzer
°/089,6 ve °/o89,5)

=Bbbrek fonksiyon bozuklugu, lipozomal AB ile daha sik (% 29.9- % 10.3), Kuse ER, Lancet 2007

Anidulafungin versus Fluconazole
for Invasive Candidiasis

Kandidemili 245 hasta (ylzde 3'G n6tropenik olan), randomize cift-kor,
= Anidulafungin veya flukonazol ile tedavi,
=Anidulafungin ile tedavi basari orani daha yuksek (%75.6 - % 60.2; fark %15.4, %95 Cl 3,9-27,0) Reboli CA, N Engl ] Med, 2007

Treatment of Invasive Candidal Infections: Systematic
Review and Meta-analysis =N 7

IK tedavisi icin antifungal ajanlari karsilastiran 15 randomize calismayi iceren bir meta-analizde,
* Flukonazol ve amfoterisin B arasinda mortalite agisindan fark yok (%30- %33; RR 0.92; %95 Cl, 0.72-1.17)
"Flukonazol alan hastalarda mikrobiyolojik basarisizlik daha fazla (%27.4-%17.8; RR 1.52, %95 Cl1.12-2.07)

Gafter-Gvili A, Mayo Clin Proc 2008



https://www.uptodate.com/contents/micafungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/liposomal-amphotericin-b-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/anidulafungin-drug-information?search=candidemi&topicRef=2430&source=see_link

Notropenik hastalar

Anidulafungin : 200 mg/100 mg /g iv

Kaspofungin : 70/50 mg /g iv

Mikafungin : 100 mg/giv

Amfoterisin B lipid formulasyon (3-5mg/kg iv ) alternatif

Flukonazol : proflakside yaygin olarak kullanildigi icin baslangic tedavisi olarak kullaniimamalidir.

Diger antifungal ajanlarla tedavi edilemeyen ve mutlak nétrofil sayisi 500 >ul olan ve yukselen hastalar
icin alternatif ajan

Le A, Antimicrob Agents Chemother 2017


https://www.uptodate.com/contents/anidulafungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/caspofungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/micafungin-drug-information?search=candidemi&topicRef=2430&source=see_link

Ardisik azaltma tedavisi

Notropenik olmayan ve notropenik hastalarda

Izolat flukonazole duyarli

Klinik stabil —>

GIS stabil
Tekrarlayan kan kaltdrleri (-)

AF tedavinin 5-7. ginlunde
oral flukonazol tedavisine
gecilebilir

Flukonazol 400 mg/g oral




Antifungal Direnc
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Danimarka, 1.900 (%98) fungal kan dolasimi izolati, ortalama insidans 8.4/100,000 kisi 2015,
(10.1/100,000 kisi 2011, artistan sonra stabilizasyon )

Flukonazol duyarlihgr azaldi
2004-2007 : %68.5
2008-2011: %65.2
2012-2015: %60.6, (p<0.0001)

Ekinokandin direnci ortaya cikti
2004-2007 : % 0O
2008-2011: %0.6
2012-2015: %1.7

(p<0.001)

16 (2.7%) ekinokandin- direngli C. glabrata izolatindan (2012 to 2015)
13’lGnde FKS mutasyonu saptandi ve 5 (%31)’i MDR idi.

2012-2015
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Amfoterisin B duyarlihgi
hala yuksek

%98.7

Astvad KM, J Clin Microb, 2018, 56:e01564-17




Antifungal Direnc

o 100w  2007-2013

47 (8%)

9 (2%) C. albicons

C. poropsilosis complex
» C globrota
264 (47%) C. krusel
C. tropicalis
Other Candida
Non-Candida yeasts

150 (27%)

l

Fluconazole and/or echinocandin resistantisolates
2 (5%)

19 (49%)
9 (23%)

8%) 1 (2%)

18 (s%) 2 B%) 6(2%)

12 (4%)

87 (26%)

2014-2019

C. olbicons

C. poropsilosis complex
= C. globroto

C. krusei

C. tropicalis

Other Candida

Non-Candida yoasts

146 (44%)

l

Fluconazole and/or echinocandin resistant isolates
2(7%)

6 (20%)

3 (10%)

12 (40%)

2007-2019, 896 izolat

Candida turlerinde flukonazol direnci 2. donemde daha ytksek (%3.5 -%6.8; P=0.05),
Ekinokandin direnci stabil (3.5% - 2.4%; P= 0.05).

Diaz-Garcia J, Antimicron Agents Chemother 2021
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Merkez Mikoloji Laboratuvarinin Bir Yilhhk Candida
Verileri: Hangi Ornek, Hangi Tur, Ne Kadar Direncli?

One-Year Candida Data of the Central Mycology Laboratory:
Which Sample, Which Species, How Resistant?

Deniz TURAN'-Z , Sebahat AKSARAY -2

Tablo I. Candida Tiirlerinin Yaga ve Minik Orneklere gore Dadimi (n) 2019 y|I|nda birlik hastanelerinden merkez
5""‘”""'“""’ @0 2 W a G f Cn e ok laboratuvarina génderilen érneklerdeki tiremeler
2 | degerlendirilmig

0-18 %9 3% 6 S 7 6 3 3 3 5§ 13

19-64 99 89 35 24 12 6 1M 3 7 12 298 813 sus

2 65 154 77 S1 4 9 14 8 1N 4 12 38 _ )

Gk MALTIDOF- MS ve konvansiyonel yontemler
va(* 166 123 34 3% 12 13 15 17 5 9 430 kullanilmig

Dijer i i e Antifungal duyarlilik CLSI M27 A3 referans sivi
Toplam 312 202 92 N 28 2 2 17 W4 09 813 mikrod”usyon ile Qall§|lm|§

Ca: C.albicans, Cp: Cparapsitosis, Ct: C.tropicalis, Cg: Calabrata thr kompleksi, Cd: C.dublintensis, Cl: Clusitanioe,

Ck: Chefyr, Cu: Cutils, Ckru: Chrusel. YBU: Youn bakim Unitesi Difjer*. Corthopshosis, C.inconspicua/C.
norvegensis, Cquiliermondi tir kompleksi, Cmetapsiosis, Clambica, Clipolytica. Didjer®: Servis- polikdinik.

C. parapsilosis % 29.7 flukonazol direnci



C. albicans

1997 - 2005 yillari, 40 tlkeden toplam 90.000 C. albicans izolati: flukonazol direnci %1.5

Daha yeni calismalarda : flukonazol direnci %0.3- %2

Direncli olgu bildirimleri ve serileri var: genellikle kronik flukonazol proflaksisi alan, bagisikhgi
baskilanmig olgular

C. albicans izolatlarinin cogu ekinokandinlere duyarhdir, diren¢ nadir

C. albicans izolatlarinin biytk cogunlugu amfoterisin B'ye duyarhdir

Pfaller MA, J Clin Microbiol 2007
Vazquez JA, UpToDate 2023




C. auris

Tedavide ilk secenek ekinokandinler
Ekinokandine yanit yoksa amfoterisin B lipid formiil 5 mg/kg/g Iv

C.auris icin duyarlilik testi sart Kesin olmayan MIK direnci sinir degerleri (yakin kandida
tdrlerine ve uzman goruslerine dayali)

Flukonazole intrensek direncli kabul ediliyor .
Flukonazol icin =32 mcg/mL,

: : .. o/ A
Vorikonazol direnci degisken % 3-73 Amfoterisin B icin =2 mca/mL.
Posakonazol, itrakonazol ve izavukonazol Kaspofungin icin =2 mcg/mL ve

duyarhliklari daha yuksek Anidulafungin ve mikafungin icin =4 mcg/mL'dir

Amfoterisin B direnci %13-35

Bazi izolatlar azoller, ekinokandinler ve polyenler icin yiiksek MIK’lere sahip

Barantsevich N, Antibiotics 2022
Vazquez JA, UpToDate 2023


https://www.uptodate.com/contents/posaconazole-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/itraconazole-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/isavuconazole-isavuconazonium-sulfate-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/caspofungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/caspofungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/caspofungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/caspofungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/caspofungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/anidulafungin-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/micafungin-drug-information?search=candidemi&topicRef=2430&source=see_link

C. glabrata

Tedavide ilk segcenek ekinokandinler
Ciddi enfeksiyonu olan hastalarda tedaviye devam da ekinokandin ile olmahdir.

Ekinokandin veya amfoterisin B ile tedavi edilen, klinik olarak stabil olan ve kan kulturleri negatif
olan hastalar, 5-7 gunluk antifungal tedaviden sonra oral flukonazole gecebilir

Flukonazol ile vorikonazol arasinda ¢apraz direncg olabilir
Ekinokandinlere diren¢ oranlarinda artis gosteren calismalar var

Yakin gecmiste ekinokandin almis, proflaksi-ampirik tedavi icin ekinokandin alirken kandidemi
gelismis ise: ekinokandin direnci??, duyarlilik test sonuclari ¢cikana kadar amfoterisin B
kullaniimal

Amfoterisin B, in vitro olarak C. glabrata'ya karsi gecikmis 6ldirme kinetigi : tedavide daha yuUksek
amfoterisin B dozlari 6nerilir (amfoterisin B deoksikolat 1 mg/kg/g veya lipid bazli formulasyonlar 5

mg/kg/g)



https://www.uptodate.com/contents/fluconazole-drug-information?search=candidemi&topicRef=2430&source=see_link
https://www.uptodate.com/contents/amphotericin-b-deoxycholate-conventional-drug-information?search=candidemi&topicRef=2430&source=see_link

Survival in Patients with Candida glabrata Bloodstream

i i i timicrobial Agents
Infection Is Associated with Fluconazole Dose :g‘::;‘,‘::‘m Antimicrobial Agents
— mcrosioiocy ANA Chemotherapy A

Gregory A. Eschenauer,®>® Peggy L. Carver,>® Twisha S. Patel,® Shu-Wen Lin,© Kenneth P. Klinker,® '*' Manjunath P. Pai,*

Simon W. Lam*
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FIG 1 Survival at day 28, stratified by fluconazole dose

C. glabrata'ya bagl kandidemili, 127 hasta, retrospektif calisma ,
YUksek flukonazol dozlari hayatta kalmanin bagimsiz bir gostergesi ( odds ratio{OR] 3.96, %95 GA 1.52-10.42)

C. glabrata kan dolagimi infeksiyonlarinda duyarli izolatlarda flukonazol 800 mg veya 12 mg/kg/g kullanilmali



Ekinokandin Direnci

A. Candida albicans B. Candida tropicalis C. Candida parapsilosis
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2,787 klinik 6rnek, 64 izolatta anidulafungin ve kaspofungin direnci (EUCAST ve AM3MIC= 0.5 mg/L ile)
64 izolatin 50’sinde 21 farkli FKS mutasyonu saptanmis

Marie DO, Antimicrob Agents Chemother. 2022 May; 66(5): e01725-21



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9116480/

C. parapsilosis

Yapilan ¢alismalarda C. parapsilosis ¢cogu antifungale duyarl

Ekinokandin MIK’leri diger kandidalara gore yuksek olabilir, ancak klinik etkisi belirgin degil

Flukonazol direnci %84 C. parapsilosis izolatlarinda

flukonazol direnci
Vorikonazol direnci %29

104 C. parapsilosis izolati, Onceden azol kullanimina

: Tam izolatlar ekinokandin ve g
ispanya, baglanamaz

amfoterisin B'ye duyarli Bir grup flukonazol direncli C.
parapsilosis genotipi endemik
olmaya basglamig

Nisan 2019- Kasim 2020
Flukonazol direngli tim suslar

ERG 11 geninde Y132 F

Alcoeba E. Clin Microbiol 2022, 28:1113-19.



C. kruzei

Flukonazole intrensek direnc¢

C. lusitania

Polyenlere, 0zellikle amfoterisin B’ye hizli direng gelistirir

Azoller ve ekinokandinlere duyarhdir.

C. tropicalis

Azollere, amfoterisin B ve ekinokandinlere genellikle duyarli

Hematolojik maliniteli hastalarda kaspofungin direnci bildirilmis



Tedavi suresi

Metastatik komplikasyonlari olmayan kandidemili hastalar icin, kan kulttrleri negatif olduktan sonra en
az 2 hafta

Ayrica antifungal tedavinin kesilmesinden 6nce kandidemiye atfedilebilen semptomlarin ve nétropeninin
dizelmesi (6rn. mutlak nétrofil sayist >500 h/uL ve tutarl bir artig egilimi) gerekir

Kandidemi+ metastatik odak (endoftalmit veya endokardit gibi) olan hastalar icin daha uzun sureli bir
tedavi ve ilgili disiplinlerden konsultasyon gereklidir



Santral venoz kateterin cikariimasi

Kaynaginin bir SVK oldugu varsayilan, nétropenik olmayan kandidemili hastalarda SVK mumkun
oldugu kadar erken cikariimalidir

Kateterin ¢ikarilmasi yeterli deqil, AF tedavi gerekli

Kandidemili nGtropenik hastalar icin, SVK'nin ¢ikarilmasinin risk-fayda orani daha az belirgin

Olasi kandidemi kaynagi ( katetere veya gastrointestinal kaynak) ve kateterin cikarilma riski (6rn.
kanama) dikkate alinarak bireysellestiriimelidir:

Hematolojik maligniteye bagli nGtropenisi olan hastalar arasinda, kemoterapinin neden oldugu mukozit
yaygindir ve gastrointestinal bir kandidemi kaynagi olmasi olasidir;

Rutin kateter cikariimasi gerekli olmayabilir.

Notropenik hastalarda Gl mukozit yoklugunda kateterle iliskili enfeksiyon olasili§i daha fazladir ve
kateterin ¢ikarilmasi daha onemlidir.
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Improving survival of patients with candidaemia: Analysis of
prognostic factors from a long-term, nationwide study in Iceland

Table II. Univariate analysis for 30-day mortality in adult patients with candidaemia. Parameters significantly associated with outcome are

shown.
n/N (”o)
Variables Lived n =103 Died n =57 P OR (95% CI)
Clinical characteristics
Recent or ongoing pneumonia 19/97 (20) 24/52 (46) 0.001 3.52 (1.68-7.38)
Fever >238.5°C 97/97 (100) 47/51 (92) 0.013 1.09 (1.00-1.18)
Hypotension/shock 7197 (T) 16/51 (31) <0.001 5.88 (2.23-15.51)
Change of mental status 9/97 (9) 12/51 (24) 0.035 3.01 (1.17-7.72)
Use of corticosteroids 13/97 (13) 20/50 (40) 0.001 4.31 (1.91-9.72)
Duration of symptoms preceding diagnosis NA NA 0.030 1.24 (1.02-1.51)*
Serum-sodium (Na ™) NA NA 0.004 1.09 (1.03-1.15)°
Treatment-related factors
CVC promptly removed 70/85 (82) 22/45 (49) <0.001 0.21 (0.09-0.46)
Any-antifungal therapy 75/97 (77) 29/52 (56) 0.011 0.37 (0.18-0.76)

SVK'ler ¢cikarildiginda kandidemi klirensi daha hizli ve SVK'leri yerinde birakmanin artmig mortalite ile iligkili

Asmundsdattir LR, Scand ) Infect Dis. 2005;37(2):111.
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Antifungal Combinations against Candida Species: From Bench
to Bedside
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Figure 2. Percentage of synergy, indifference and antagonism of the antifungal combinations in
in vitro experiments.



Kandidemi Tedavi

C. albicans, C. parapsilosis, C. krusei, & i
C. tropicalis C. glabrata ‘
First-line therapy * Echinocandin Echinocandin Echinocandin
Alternative first-line therapy Fluconazole .A.m photcncu.\ : .A.mphotunaz-\ ]
lipid formulations lipid formulations
Step-down therapy * Fluconazole Voriconazole Susceptibility data required

Barantsevich N, Antibiotics 2022



Tedavide yeni secenekler

Antifungal agents Ibrexafungerp Opelconazole

Candida albicans

Candidaguis| | [ (| |
Candida dubliniensis { | | | =
Canddaglabratay | 1 | 1
N4 S
Candida lusitaniae { | | |
Candida parapsifosis | | |
Candida tropicalis{ | |

Candida krusei

7 Unknow /
= currently investigated

Hoenigl M, et al. Drugs. 2021;81:1703-1729



Guideline adherence and survival of patients with
candidaemia in Europe: results from the ECMM Candida Il
multinational European observational cohort study
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Guideline adherence and survival of patients with
candidaemia in Europe: results from the ECMM Candida IlI
multinational European observational cohort study

Findings

632 patients with candidaemia were included from 64 institutions. Overall 90-day mortality was 43% (265/617), and increasing age,

Intensive care unit admission, point increases in the Charlson comorbidity index score, and Candida tropicalis as causative

pathogen were independent baseline predictors of mortality in Cox regression analysis. EQUAL Candida score remained an

independent predictor of mortality in the multivariable Cox regression analyses after adjusting for the baseline predictors, even after

restricting the analysis to patients who survived for more than 7 days after diagnosis (adjusted hazard ratio 1:08 [95% CI 1-04-1-11;

p<0-0001] in patients with a central venous catheter and 1-09 [1-05-1-13; p<0-0001] in those without one, per onescor_ ° 64 merkez, 632 kandidemi
decrease). Median duration of hospital stay was 15 days (IQR 4-30) after diagnosis of candidaemia and was extended

completion of parenteral therapy in 100 (16%) of 621 patients. Initial echinocandin treatment was associated with loy - Toplam 90 gun mortalite %43

mortality and longer duration of hospital stay among survivors than treatment with other antifungals = Flukonazole intrensek direng

= Klinik rehber 6nerilerine uyum mortaliteyi azaltiyor



EQUAL Candida Score 2018: An ECMM Score Derived From
Current Guidelines to Measure QUALity of Clinical Candidemia

Management
F .= Mellinghoff SC'Z, Rutz ¥, Cornely OA*7
EQUAL Candida Score 2018 * * Department | for Internal Medicine, Excellence Center for Medical Mycology (ECMM),
University of Cologne, Germany, * CECAD Cluster of Excellence, University of Cologne,
s Germany
Iinitial blood culture (GOmL) 34 3 DOY: 10.4126/FRLOI-006406345
= Species identification 3.4 3 Background
g The EQUAL Candida Score weighs and aggregates factors recommended for the
= Susceptibility testing 34 2 . ideal management of candidemia and provides a tool for antifungal stewardship
%D - as well as for measuring guideline adherence. Current guidelines provided by
= : 3.5 the EFuropean Society for Clinical Microbiology and Infectious Diseases*® and by
ECHOCREIRORTSpY 2 the Infectious Diseases Society of America® were reviewed and the strongest
e = recommendations for management quality selected as basis for this scoring tool.
Ophthalmoscopy = Maximum Score
3s . 2
Echinocandin treatment Non-CVC carriers CVC carriers
Step down to fluconazole depending Diagnosis 10 Diagnosis 10
on susceptibility result 35 -
-2 Treatment o Treatment @
"E-’ Treatment for 14 days after first FOlOW-UP e e Alow-G e
— negative follow-up culture =5 L
&
[— - 5.7
CVC carriers®: CVC removal Total @ Total @
< 24 hours from diagnosis —
> 24 < 72 h hours from diagnosis
References
* OV carriers receive extra points, total score thus differs in Non-CVC vs. OWC cammiers 1 Mellinghotf et al. Mycoses 2018; 2. Koehier et al. Mycoses 2014; 3. Pappas et al. Chin Infect
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Adjusted hazard ratio

Adjusted hazard ratio

-@- Patients with a CVC

] 1 1 1 1 I 1 1 1 | I T 1
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-@- Patients without a CVC

3 2 3 4 5 é 7 é 9 1'0 1'1 12
Score value

] I 1 1 I ' 1
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