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Epidemiyolojik Degisiklikler

Candida albicans
Aspergillus fumigatus

Non albicans Candida turleri
Aspergillus flavus
Aspergillus terreus
Scedosporium spp
Zygomycetes
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Transplant-Associated Infection Surveillance Network
(TRANSNET)

23 merkez, 2001-2006
HKHT en yuksek (allojenik %8.1)

Siklik 1 yilhik yasam
. .. %25.4
Azol profilaksisi !!!
%33.6
3. Mukormikozis %8 %28

Kontoyiannis DP, Clin Infect Dis 2010: 50: 1091-100



Transplant-Associated Infection Surveillance Network
(TRANSNET)

SOT, 15 merkez, 2001-2006
IFi %3.1 (%1.2-6.1)

Siklik 1 yilhik yasam
1. Kandidiyazis %53 %66
2. Aspergilloz %19 %59

3. Kriptokokkoz %8

Kontoyiannis DP, Clin Infect Dis 2010: 50: 1091-100
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Hematolojik malignite (11.832)
IFI %4.6

AML %12

ALL %6.5

KML %2.5

KLL %0.5

Lenfoma %0.7-1.6
Mortalite

Invaziv kandidyazis %33

Invaziv aspergillozis %42

mukormikozis %64




Maliyet !!!
Olgu-kontrol calismasi (akut losemi ve HKHT)
Uygun tedavi alan invaziv kandidiyazis hastalarinda
Hastanede yatis suresi: 3 gun —» 13 gun

Maliyet: 3.000$ —> 22.000%

Morgan J, Infect Control Hosp Epidemiol 2005; 26:540-7
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Febril notropeni hastalarin 2/3’u antifungal almakta
Fungal infeksiyonlarin insidansi ~%10

Hastalarin %90’inda gercekte mantar infeksiyonu yok
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Evaluation of antifungal use in a tertiary care institution: antifungal
stewardship urgently needed
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m Ampirik(%42)

m Preemptif (%20)
m Ozgiil (%20)

m Profilaksi (%15)

Siniflanamayan (%3)




Mantar infeksiyonunun tanisini koymak zor
Erken tedavi prognozla direkt iligkili ama tani

icin zaman yetersiz

Ampirik tedavi




& Kanitlanmis

= Yuksek olasi

el . +
Preemptif tedavi
| Olasi
Negatif
Klinik Veya
yapllmamis GM, BDG \

> Olasi

Konak
faktori

Suglflandlrllmamls
J

Negatif
e Yok aimens = Siniflandirniimamis

Konak + Yok Mikoloji
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Kultur Dis1 Mikrobiyolojik Yontemler

GM BDG6 PCR

A. fumigatus | | | _
Diger Aspergilluslar | | |
Fusarium | | | |
Zygomycetes |
Candida | | | |
Cryptococcus | |
Penicillium | | | | |
Paecilomyces | | | | |



v'Test ile fungal yiik arasindaki korelasyon?

v'Profilaksi veya tedavinin testin performansina etkisi?
v’ Optimal esik degeri?

v'Ne siklikta yapilmasi gerektigi?

v'Yalanci pozitif / negatifliklerin nasil degerlendirilecegi?

v'Ekinokandinlerle tedavi sirasinda kullanimi?

Pfeiffer CD, Clin Infect Dis 2005;42(10):1417-27.



Invaziv Kandidiyazisde Hizli Tani Testleri

v'Multiplex polimeraz zincir reaksiyonu: Multiplex PCR

v'T2 kandida paneli (T2 manyetik rezonans)

Bauer KA, Clin Infect Dis 2014; 59(Suppl 3):5134-45



MALDI-TOF

Multipleks PCR

PNA FISH

T2MR

Kan kultur temelli

Tanimlama

Manuel siure
Tum islem suresi
FDA onayi
Antifungal
yonetimde

kullanimina iligkin
calisma

Evet

>200 bakteri
veya maya

1 dk

5 dk

Var

Var

Hayir

24 bakteri ve
maya (5 kandida
turd, 3 antibiyotik
direng geni)

2 dk

60 dk

Var

Var

Evet

5 kandida turu

5dk

90 dk

Var

Var

Hayir

5 kanida turu

<5 dk

180-300 dk

Yok

Yok




EORTC-MSG
European Organization for Research and Treatment of

Cancer Mycoses Study Group
BT’de asagidaki bulgulardan 1 veya daha fazlasi:
v'Hiperdens lezyonlar (xhalo belirtisi)
v'Hava hilal belirtisi

v’ Kavitasyon
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BT pulmoner anjiyografi

Duyarhilik %83, ozgulluk %93

Stanzani M, Curr Fungal Infect Rep 2016; 10:78-86



Hebart ve ark.

Cordonnier ve ark.

Morrissey ve ark.

Yontem

Hasta grubu

Hasta sayisi

Profilaksi

izlem

Primer sonug

Sekonder sonug¢

Cok merkezli,
randomize kontrolli

Allojenik HKHT

211 ampirik,
198 preemptif

Flukonazol 200 mg/giin,
Amp B susp 4x5 ml/glin

Haftada 2 Candida-
Aspergillus PCR (30 guin),
Preemptiflerde bu slireye ek
haftada 1 PCR (90 giin)

Olasi ve kanitlanmig
IFi oranlar ayni

- 30 glinde ampirik grupta
mortalite daha yiuiksek
- 100 giinde sagkalim ve iFi ayni

Cok merkezli,
randomize kontrolliu
acik uglu, es-degerlik

Kemoterapi alan hematolojik
maligniteler, otolog HKHT

150 ampirik
143 preemptif

Lokal rehberler

Haftada 2 GM
(notropeni duzelinceye kadar)

Sagkalim iki grupta ayni

- Preemptif grupta olasi ve
ve kanitlanmis iFi daha fazla
- Ates suresi ayni
- Tedavi siiresi ampirik
grupta daha fazla
- Maliyet ampirik grupta
daha fazla

Cok merkeazli,
randomize kontrollu
acik uc¢lu, paralel-gruj

Akut losemi,
allojenik HKHT

122 ampirik
118 preemptif

Lokal rehberler

Yatan hastalarda
haftada 2 GM ve PCR,
ayaktan hastalarda
haftada 1 GM ve PCR

Ampirik kullanimda
belirgin azalma

- Mortalite agisindan
fark yok

- Preemptif grupta
olasi iA daha fazla

- Toksisite agisindan
fark yok

Hebart H, Bone Marrow Transplant 2009; 43:553-61
Cordonnier C, Clin Infect Dis 2009; 48:1042-51
Morrissey CO, Lancet Infect Dis 2013; 13:519-28



AcabQ riskli hastalarda

antifungal profilaksi IFIyi

pnleyebilir mi?




Direng
Tani testlerinin
duyarhhgi

Preemptif

Asiri
kullanim

Hangi test
Ne zaman

Cok geg
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Magrosis, Thorapy and Prophylaxis of Fungal [Nsoasas

| Review artide |

Epidemiology and molecular mechanisms of antifungal resistance
in Candida and Aspergillus

Sarah Santos Goncalves,! Ana Carolina Remondi Souza,’ Anuradha Chowdhary,*
Jacques F. Meis** and Arnaldo Lopes Colombo’
"abova it Expocial de Micobod, Dicieea o tedciobad, Ecod Paslsl d Mocicing, Unkeviaos Radeval e Sio Rielo, Sio Riub, 58 B,

Species distribution’ (%) DDS/Resistance to FCZ? (%)
Number of  Number of

Countries  Author [Reference] centres isolates Ca Ct Cp Cgla Ck Ca Ct Cp Cgla Ck
Latin Nucci et al. [290] 21 672 376 176 26.5 6.3 27 04 0 1.1 100 100
Ameri

Argenf/ \ ND
Chil . . 100
vy  C. parapsilosis ABD %3.4-7.5, Avrupa’da %0-6 o
Colom _100
Mex?c: i i ND
w2 C. tropicalis ABD %2.4-9.0, Avrupa’da %1.7-22.0 'Y,

Brazil
Brazil k

/ND

et al. [298]
Brazil Colombo et al. [29] = 300 34 24 26 7 3 0 3 0 64 100
Brazil Santos et al. [299] 1 422 35.7 9.71 46.6 35 09 99 268 7.1 100 100
Brazil da Costa et al. [300] 1 93 287 305 241 8.3 1.8 3.7 3.2 269 0 ND




En yuksek diren¢ orani onkoloji hastalarinda
MD Anderson Kanser Merkezi

Flukonazol direnci %20.5

Ekinokandin direnci %10.3

Coklu ilaca diren¢ %6.8

C. glabrata kandidemisi

Farmakiotis D, Emerg Infect Dis 2014; 20:1833-40



Yeni antifungal Direng

Kullanim

Asiri kullanim
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Recent Exposure to Caspofungin or Fluconazole Influences the
Epidemiology of Candidemia: a Prospective Multicenter
Study Involving 2,441 Patients’

Olivier I_;Drthcl]ary,l 2.3 Manf: Desnos-{]]]wmr 1.2 Karine Sitbon,"* Arnaud Fontanet,*

Stéphane Bretagne,"* Francoise Dromer,"** and the French M}f{:nsm Study Gmup‘F‘
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RESEARCH

Azol direnci %5.3
TR/L98H mutasyonu
Hastalarin cogu azol naiv

Surveyans !!!
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Triazole Fungicides Can Induce Cross-Resistance to
Medical Triazoles in Aspergillus fumigatus

Eveline Snelders"**, Simone M. T. Camps"*", Anna Karawajczyk?", Gijs Schaftenaar?, Gert H. J. Kema®,

Henrich A. van der Lee'?, Corné H. Klaassen®, Willem J. G. Melchers'?, Paul E. Verweij'**

1 Department of Medical Microbiclogy, Radboud University Mijmegen Medical Center, Nijmegen, The Netherlands, 2 Center for Molecular and Biomolecular Informatics,
MWijmegen Center for Molecular Life Sciences, Nijmegen, The Netherlands, 3 Nijmegen Institute for Infection, Inflammation, and Immunity (N4i), Radboud University
MWijmegen, Nijmegen, The Netherlands, 4 Department of Medical Microbiology and Infectious Diseases, Canisius Wilhelmina Hospital, Mijrmegen, The Metherlands, S Plant
Research Intemational, Wageningen University, Wageningen, The Nethedands

Abstract

Background: Azoles play an important role in the management of Aspergillus diseases. Azole resistance is an emerging
global problem in Aspergillus fumigatus, and may develop through patient therapy. In addition, an environmental route of
resistance development has been suggested through exposure to 14a-demethylase inhibitors (DMIs). The main resistance
mechanism associated with this putative fungicide-driven route is a combination of alterations in the Cyp51A-gene (TRs4/
L98H). We investigated if TR14/L98H could have developed through exposure to DMIs.

Methods and Findings: Thirty-one compounds that have been authorized for use as fungicides, herbicides, herbicide
safeners and plant growth regulators in the Netherlands between 1970 and 2005, were investigated for cross-resistance to
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INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY

APRIL 2008, vOL. 29, NO. 4

CONCISE COMMUNICATION

Inappropriate Use of Antifungal
Medications in a Tertiary Care Center
in Thailand: A Prospective Study
Apisada Sutepvarnon, MD;

Anucha Apisarnthanarak, MD; Bernard Camins, MDj
Kristin Mondy, MD; Victoria J. Fraser, MD

The incidence and factors associated with inappropriate use of an-

tifungal medications were studied in a Thai tertiary care center. The
incidence of inappropriate antifungal use 1.« 42 of 57
patients). Isolation of Candida species from uliwe-="= .004) was
a risk factor, whereas receipt of an infectious diseases consultation

(P = .004) was protective.
Infect Control Hosp Epidemiol 2008; 29:370-373

(APACHE-II) score, and the antifungal agent prescribed, in-
dication for antifungal prescription, request for infectious
diseases consultation, appropriateness of antifungal use, and
reasons for any inappropriate antifungal use. Through a re-
view of the medical records, antifungal therapy was classified
as empirical treatment for a suspected infection, prophylaxis
for fungal opportunistic infection, or treatment for a docu-
mented fungal infection. All data were collected by one in-
vestigator (A.S.) and recorded into a data collection tool. The
prescribing physicians were unaware that the study was being
performed at the time of medical chart review. The hospital’s
institutional review board approved the study.

The criteria used to define the appropriateness of antifungal
prescription were adopted from the current edition of Prin-
ciples and Practices of Infectious Diseases.” Specific use cate-
gories were modeled after those of Kunin et al.* and were
modified to fit local practices by an expert panel consisting
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Clinical Infectious Diseases A Ay
BIDSA

hirv miedicime mssociation

Implementing an Antibiotic Stewardship Program:
Guidelines by the Infectious Diseases Society of America
and the Society for Healthcare Epidemiology of America

Mortalite ve morbiditeyi azaltmak
Maliyeti dusurmek
Yan etki gelisimini onlemek

Direnc¢ gelisimini onlemek

Clinical Infectious Diseases 2016;62(10):1197-202



v'Recetelerin denetlenmesi

v'Lokal rehberlerin olusturulmasi

v'Riskli gruplarda hizli tani testlerinin kullaniimasi
v'ilag diizeylerinin izlenmesi

v'De-eskalasyon, ardisik tedavi



Infection Control & u "
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Article
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Volume 31, Issue 7 July 2010, pp. 722-727

Recetelemenin denetlenmesi B

Cited by 20 Get access

Impact of Education and an Antifungal Stewardship Program for Candidiasis at a Thai
Tertiary Care Center

Anucha Apisarnthanarak (31, Apiwat Yatrasert (@'} and Linda M. Mundy 122) @
DO https://doi.org/10.1086/653616  Published online: 01 January 2015

Ab stra;/ \ﬁl

Uygunsuz antifungal kullanim azalmis (%71-- %24)
Flukonazol kullanimi azalmis

Direncli turler (C. glabrata, C. krusei) azalmis

\Maliyet azalmis

/




Journal of Antimicrobial Chemotherapy (2004) 53, 853-859
DOI: 10.1093/jac/dkh163

Advance Access publication 24 March 2004
Reduction in broad-spectrum antimicrobial use associated with no

improvement in hospital antibiogram

Paul P. Cook!*, Paul G. Catrou?, John D. Christie2, Pamela D. Young*} and Ronald E. Polk*
IDivision of Infectious Diseases, Department of Medicine, Brody School of Medicine at East Carolina

University, Brody 3E-113, Greenville, NC 27858; 2Department of Pathology, Brody School of Medicine
at East Carolina Universitv, Greenville, NC 27838: IUniversity Health Svstems of Eastern Carolina,

/Farmakolog ve infeksiyon hastaliklari uzmani \

Tum antifungaller (flukonazol harig)

Uyum %90’Iin uzerinde

Antifungal kullaniminda %28 azalma

\}I;Irastane yatis suresi ve maliyette belirgin azalma//
st

™




Tur tayini
Antifungal direng

Surveyans




llag Diizeylerinin Izlenmesi

v'Ozellikle ¢cocuklarda, vorikonazol diizeyi (1-5.5 mg/L)
v"110 eriskin iFi, karsilastirmal klinik calisma
v'ilag diizeyi izlenen grupta;

yan etkiye bagli ila¢ kesme oraninda azalma

klinik yanit oranlarinda belirgin artma

Park WB, Clin Infect Dis 2012; 55:1080-7



llag Diizeylerinin Izlenmesi

v'Posakonazol diizeyi (1 mg/L) ??
v'Serumdan alveoler hiicrelere ve monositlere gegis ¢ok

v'Oral biyoyararlanim, verilis yolu, tedavi degisikligi gibi

degiskenlerin dogru tanimlanmasinda

Ananda-Rajah MR, Curr Opin Infect Dis 2012; 25:605-11



Egitim sart
llag 6zellikleri (FK, FD)
llag toksisiteleri
llag etkilesimleri
De-eskalasyon

Ardisik tedavi




llag etkilesimleri

v'Azoller ve immiinsiipresif ilaglar

v'Azoller sitokrom P450 veya tasiyici P- glikoproteinlerin
Inhibisyonu

v'Farmakolojik 6zellikler hakkinda bilgi diizeyinin
artiriimasi

v'Organ fonksiyon takibi

v'ilag receteleyenlerin ve kullanicilarin egitimi

v'ilag diizeylerinin takibi



Rehberler

v Pratik degil
v'Uyum zor
v'Hastalar kitap gibi olmuyor

v Kanit diizeyleri ??



Tarimda fungisid kullanimi kontrol altina alinmali




Antifungallere dogada ne oluyor?
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Kurumlararasi Isbirligi ve Ulusal Politikalar

=,




Antifungal tuketim oranlari

o Yakin
Riskli gruplarda IFI sikligi izlem

IFi tedavi oranlari
Hizli tani testleri

Diren¢ oranlari

Maliyet analizleri

Eczane uyari sistemleri

Lokal rehberler ve akis semalari

Egitim programlarinin duzenlenmesi

Antifungal recetelerin denetlenmesi

Multidisipliner komitelerin olusturulmasi
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