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> Antifungal Yonetim nedir? lhtiyac var mi?

» Antimikrobiyal (Antibakteriyel) yonetimden farklari
» Antifungal kullanim nedenleri

» Kandida enfeksiyonlarinda AFY

> Ozet




Antifungal yonetim (AFY) nedir?

» Uygun endikasyon

» Uygun ilac

» Uygun doz

» Uygun yol

» Uygun slire

» Tani yontemlerinin uygun
kullaniimasi

» Kesin taniya ulasma sikliginin
artmasi

> llac kullaniminin azalmasina bagli
van etkilerin azalmasi

» Tedavi modifikasyonu ile yatis
suresinde kisalma

»Maliyette azalma




MANTARLAR...

» Dinyadaki mantar tlirl sayisi: 5 milyon
»Tanimlanmis olan tir saysi: 120 bin
>Insanda hastalik yapan tir sayisi: 300
»Hastalik etkeni olarak sik gortlen tir sayisi: 20-25

2000’li yillarin basinda HIV/AIDS hastalarinda
vilda 1 milyon dissemine kriptokok enf. gorilmekte;
600 bin olgu kaybedilmekte idi

burden of cryptococcal meningitis among persons
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Sik goriulen invaziv fungal enfeksiyonlar

Table 1| Common invasive fungal diseases

Dimorphic mycoses

Disseminated
cryptococcosis

Invasive aspergillosis

Invasive candidiasis

Mucormycosis

Fungal species

* Blastomyces dermatitidis

= Coccidioides immitis
= Coccidioides posadasii

= Histoplasma capsulatum

= Sporothrix spp.

= Cryptococcus neoformans

= Cryptococcus gattii

* Aspergillus fumigatus
= Aspergillus flavus

= Aspergillus terreus

* Aspergillus calidoutus

» Candida albicans

» Candida tropicalis

* Candida glabrata

= Candida parapsilosis
= Candida krusei

= Candida auris

= Rhizopus spp.

* Mucor spp.

* Cunninghamella
bertholletiae

Clinical outlook

» Geographically restricted

* Infect both immunocompetent
and immunosuppressed
individuals

= Even with ART, there are still
many new cases

* No new therapies in more than
25 years

= Cryptococcal antigen levels
are not used to monitor
outcome

» Differences in outcome
correlate with health-care
resource availability

= RIS and increased ICP have
been associated with this
infection and need to be
managed

= Increasing resistance to azoles
= Early treatment or prevention
is essential

= High mortality attributable to
infections

*» Drug resistance developsin
pathogens

= Requires early-stage treatment

= Control underlying diseases.
initiate polyene therapy and
consider surgery

= Poor prognosis

Treatment options (in
order of preference)

Azoles > polyenes

Amphotericin Bin
combination with
5-flucytosine >
monotherapies

Azoles > polyenes >
echinocandins

Echinocandins >
azoles > polyenes

Polyenes > azoles

ART, antiretroviral therapy; ICP. intracranial pressure; IRIS, immune reconstitution inflammatory syndrome.

Areas for improvement

= Avaccine would be welcomed
and is in development

* In need of more effective
and oral agents, and better
diagnostics for earlier
identification

Need improved management of
IRIS and ICP

= Genetic susceptibility needs to
be defined

» A biomarker that can be used
for diagnosis and to monitor
treatment outcome would be
very useful

» Need better integration of new
diagnostic tools with specific
treatment strategies

* An agent with a new
mechanism of action would be
advantageous for treatment

» Improved diagnostics to ensure
early. accurate diagnosis

= Empiric therapy is not often
successful
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AFY programlarina ihtiyac var mi?
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AFY programlarina ihtiya¢c var mi?

Evaluation of antifungal use in a tertiary care institution: antifungal
stewardship urgently needed

Maricela Valeriol:2, Carmen Guadalupe Rodriguez-Gonzalez2:3, Patricia Munhoz1.24* Betsabe Caliz23, Maria Sanjurjo?:3
and Emilio Bouzal:2* on behalf of the COMIC Study Group (Collaborative Group on Mycoses)t

Table 4. Adequacy of antifungal therapy for different indications

Prophylaxis (n=15) Empirical (n=42) Pre-emptive (n=20) Tailored (n=20) Overall (n=100)

Score, mean+SD 9.1+13 6.6+2.7 83422 95+19 77426
Inappropriate prescription, n (%) 6 (40) 33(78.6) 10 (50) 5(25) 57(57)
Reason for inappropriate prescription, n (%)

no microbiological adjustment 1(6.7) 21 (50.0) 7(35.0) 3 (15.0) 35 (35.0)

inappropriate antifungal selection 1(6.7) 20 (47.6) 3(15.0) 4 (20.0) 31(31.0)

inappropriate duration 2 (13.3) 18 (42.9) 4(20.0) 2 (10.0) 27 (27.0)

inappropriate administration route 1(6.7) 12 (28.6) 4(20.0) 3 (15.0) 20 (20.0)

unnecessary prescription (incorrect indication) 1(6.7) 9(21.4) 2 (10.0) 1(5.0) 16 (16.0)

inappropriate dosage 2 (13.3) 9(21.4) 2(10.0) 1(5.0) 16 (16.0)

J Antimicrob Chemother 2014; 69: 1993 -1999
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AFY programlarina ihtiyac var mi?

Antifungal stewardship in a tertiary-care institution: a bedside intervention

M. Valerio'?, P. Muioz"%*?, C. G. Rodriguezl'4, B. Caliz®, B. Padilla', A. Fernandez-Cruz', M. Sanchez-Somolinos', P. Gijén',
J. Peral®, J. Gayoso®, L. Frias’, M. Salcedo®, M. Sanjurioz'4 and E. Bouza''”’, on behalf of the COMIC Study Group (Collaborative

roup on Mycosis)

> YBU’de antifungal ilac kullanimi %50 azalmis

TABLE 4. Impact of the antifungal stewardship on clinical and

demographical characteristics

Pre-AFS During AFS

2010 2011 2012 2013 p

(Gndidaemia incidence/ 1000 admissions 45 76 144 _1.14)0.08

Candidaemia albicans 087 083 067 048 0.01
Candidaemia parapsilosis 027 053 038 035 0.75
Candidaemia tropicalis 009 0.13 024 0.12 035
Candidaemia glabrata 0.16 0.19 016 008 029
Non-albicans Candida 062 093 077 066 097
Non-albicans Candida (%) 415 527 535 582 0.05
Fluconazole resistance in candidaemia (%) 6.1 43 42 36 053
didaemia-related mortality (%) 280 237 225 164]) 0.12

Significative p values are in bold.

Clin Microbiol Infect 2015; 21: 492.e|-492.e9

Antimikrobiyal Yonetim Kursu, 2019 8



Antifungal Direnc

(Aspergillus fumigatus’ta azol direnci)

etal¥).

Figure 1: Countries reporting azole-resistant isolates of Aspergillus fumigatus with either TR,,/L98H or TR,/ Y121F/T289A modifications
Countries where mechanistic resistance is found are shown in blue. The region of highest burden of resistance is marked by the shaded oval (adapted fromVerweij

Antimikrobiyal Yonetim Kursu, 2019
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(Candida glabrata’da antifungal direnc)

Antifungal Direnc

Resistance (%)

104

e

2001-02 ' 200304 ' 200506 ' 2007-08 ' 2000-10 '

Time period (years)

Figure 3: Parallel rise in azole and echinocandin resistance in Candida glabrata
bloodstream isolates over a 10-year period, showing emergence of
multidrug-resistant strains

The grey-shaded box shows the time of emergence of substantial multidrug
resistance. The three echinocandin-class drugs are shown: red, anidulafungin;
green, caspofungin; blue, micafungin (adapted fromAlexander et al”).

M DR=multidrug resistance.
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Candida auris

Candida

Worldwide Alert

e isolation in 5 continents

AntifUngal treatment resistance

» nearly 40% of MDR isolates
 pun-drug resistances reported

Resilience

« persistent environmental contamination

« vicious cycle of acquisition, spreading and
infection in ICU

« inactivity of common disinfectants (e.qg.
guaternary ammonium compounds)

Implementation of infection

prevention and control measures

« ability to perform outbreaks

 contacts tracing and screening/isolation off
colonized and infected patients

Global Surveillance

» need for antifungal resistance monitoring

worldwide

Antimikrobiyal Yonetim Kursu, 2019
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Candida auris

I Single case reported
B Multiple cases reported

B Extensive (inter)hospital transmission »
[ Noreported case(s) - _rr
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Candida auris-ABD olgulari

Initial culture site of C. auris

Antifungal resistance of C. aquris
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Antifungaller

Future generations

* Oral formulations
N el
- Polysaochan:dse O Polyenes
jugati [ Flucytosine
i W Azoles
* VI-1161 etc. [ Echinocandins

(reduced toxicity.
increased half-life)

Second and third generation

* Lipid formulations
(reduced toxicity)

® Structural changes to improve

activity, safety, pharmacokinetics, etc.

First generation

* Miconazole (intravenous)
* Ketoconazole (oral)

Figure 1| Currently available antifungal compounds and future derivatives
thereof. There are currently four classes of antifungals available: polyenes, flucytosine,
azoles and echinocandins. Improvements have been made to three of these classes to

increase efficacy or reduce toxicity. Future generations of these classes of compounds
are in development.
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Yeni Antifungaller

Teble 2| Antifungel compounds with novel targets in development
APX001 Clycozyl phosphatidylin- = Broad-spectrum potency egainzt Phaze |; phase Il plannad NCT02957929 and
s, i e A NCT02956499
sttachment of mannoze order, Candida spp., Aspergillus zpp.
B to el Fuzarium zpe. dozp
* Synergizez with epproved
entifungals
AR-12 Pr ly fungal *Cr 5 Completed phaze | for NCT00978523
acetyl-CoAsynthetase 1 « Candida albicans oncology indications
" Ll‘ b = o Y iz, i =
hest chep protei St dbyFi pp.end
Scedosporium spp.
ASP2397 Uninown, but teken up by * Aspergillus fumigatus Preclinical but potentielly -
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= Fusarium zpp. studies
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potentiel » Cryptococcus spp. information for detailz)
= Azpergilluz zpp.
Comp uld by
Cyclosporine, mTOR *Broad Approved for -
by hergu-sposiie banupartors. AcaL, acotyl-Cod synhotase 3; SHEM, N tacrolimusz or *Tob d slongzide existing post: plert
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Symposium 11

16:15 S11.1

16:40 S11.2
17:05 S11.3

Yeni Antifungaller

j] Jourmal of I

V? Fungi

Conference Report

9th Trends in Medical Mycology Held on 11-14
October 2019, Nice, France, Organized under the
Auspices of EORTC-IDG and ECMM

Jean-Pierre Gangneux !, Olivier Lortholary #, Oliver A, Comely * and Livio Pagano *

The Antifungal Pipeline

Chairs: David Denning, FECMM, United Kingdom & Oliver Cornely, FECMM,
Germany

Olorofim — A Novel Mould-Active Antitfungal (F2G)

John Rex, FECMM, UK

Fosmanogepix: A Novel, Broad Spectrum Antifungal Therapy in Clinical

Development (Amplyx)

Michael Hodges, USA

Ibrexatungerp (formerly SCY-078) (Scynexis)
David Angulo, USA

J. Fungi 2019, 5, 95
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AFY programlarina ihtiyac var mi?

EVET; cunku
» Tani olanaklari kisith (Mevcut yontemler pahali)
» Antifungal ilac sayisi az

» Genellikle immiUinsipresif hastalarda gorullyor, tedavide
gec kalmamak gerekiyor

> llac secimi konusunda ve tedavi siiresi konusunda net
olmayan konular var

» Mortalite yiksek
» Yan etkiler sik goriltyor

> llac etkilesimleri sik

> Ilaclar pahal
> ...




Antimikrobiyal (Antibakteriyel)
Yonetimden Farklari
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“Antimicrobial Stewardship” makalelerinin sayisi

ncbi.nimunih.gov/pubmed

= NCBI

Resources [¥) How To (¥

Publed ..

PubMed v :annmncroblal stewardship |
B Create RSS Create alen  Advanced
Format Summary «

£i\ Due 1o techncal constrants, your results were generated using the standard Best Malch sigonthm

McGowan JE Jr, Gerding DN
New Horz. 1996 Aug 4(3):3706. Review
PMID

Simdar artrioe

8755

Sign n o NCBI

bLrirsdgov puter

Publled * L antmcrobal siewandsh

Creste ASS  Create slert  Advanced

Format Summary « Sort by Best Match » Par page 20~ Send o~
Search results
Tewl gemtsinaty Items: 110 20 of 40TH Page 1 #3206 News  Lastes
Aosyact
Froe 0 et

Fu Vet s ansmisreRial stewardship

T Dyar OJ, Hutiner B, Schouten J, Pukind C. ESGAP (ESCMID Study Group Sor Antimicrobial
Stewdrash® |

Cin Mcranal infect 2017 Nov 2N 1) 750-T98 oo 90 10964 ome 2017 03 008 Eped 2017 Sep 4 Review
Free Artcle

Putbcaton dates

Sendto~  Filters: Manage Filters
( Results by year -
19961
Selected 1366 . 1 tem )
ted Rems p

Help
Fiees: Macage ey
Soet by
Beat makch Moat recent
Resuns by your a

Qtitase-Dised
mansotmant,
Foolad F. Nage! JL Escheraver G, Patel TS. Ngwyen

Arets

@ ncbuimrehgov s

Qoa 2 Astracron Chemotver. 2017 D 1§ 72(121 32003344 o 10
2177480 Pudided v | artrwieoal stewardshp
. 2 xes2 Crazme RSS  Create 3en  Atuanced
2 AP CORM SwRraship (O Lree? A D
: Formae Summary »  Soet by Best Nakch « Per page 20~ Send o~
3 Nayier NR. Zru N, Huticher M, Holmes A Avmas R, R
CIn Moo infect 2017 Novi 2N 1) B06811 g %) 398 cny
Search results
Test gemtatunty Itams: 190 20 of 480 Page ! MM Nmas e
Alairact
Froe 08t a
Fiul e AL Due % WG CONMIANts. yOur resulls were Jererated usng the standand Dest Manh sgorenn

Patbcasos dates
o yoars

Coatam arge
Specws
s
Otr Aseras

2
Comac ¥

Antimikrobiyal Yonetim Kursu, 2019

The cuakty.of sudies Sxaang ANUMISORSal Stenardship NiereenRens. A Svaiemans (oo
Schwestzer VA, van Meyf |, van Werkhoven CM_ istam J. Meadris-Spoor KD, Bleicio J. Borten MM
Walker AS, Liewelyn MJ. Consensus on E (CASE) s3udy group.
Ciy Microtol Infect. 207 Wy 3551 555-261 G 1010184 crm 201811002 B2 2058 Nov 23

Ml redert

Results by yeor

« Semcind J0TH . T8

3 - ik e |

Downkas CH

Axtsual afiecve sl oLmass Mg nieneations 12 nuease
ADC0P3 D Db

Langanage D. Davs M.

Price L Flowers P

B J Mealts Paychol 2079 Feb 24118607 aox 0 MY1RPrp 12200 Epud 2010 Sep %
v 4 Froe PMC AMcie

L McPartand J. Wisams L, Young M. Smeh F, MacDonals J

Asuoesy 0 antmisestial stesardship n 116 seoacy hesotals o China,
Zhow ). Ma X

&

PMC Images 5earch for aoder » &

e

19



“Antifungal Stewardship” makalelerinin sayisi

nchunimonh.gov) pubmed

Shan 0 Jo NCE

PublQed ;.. Publied v [antibargal stewardship |

e Create RSS  Creste slert  Advanced Hele
Artiche types Format Summary » Sort by Most Recent » Sendto~  Filers: Manaos Fllers
Ot Tr
Hecew Sonoy:
Customae Best matches for antifungal stewardship:
Antitun COsEerItons e 20uts and padatre ot
Text avadabaty gal stewardshig Consideraions o0 20ults and pedaincs
Aosract Hamdy RF et 8l Virdence. (2017)
Free 44 et lszues 0 antifungal stewardship an opcoruniy al shoulkd not be lost
Full loxd Wanal C et al J Antimicrod Chemother (2017) Results by year e
Patdscaton dates Ihe globad peoblem of galresstance. prevalence mechanisms . and mangpement,

Perin DS et al Lancet infect D (2017)

Sebecied 2007 - 2 teem

Downioaa CSV

T Search results
O Anmas
mems: 2
Frprepep . 1
T oDl rest reventy]
1 pesstance Putties * Lahurgdl siewaeSshp
Mosterng RC X Grayhe JR, M Creste RSS  Croste alent  Adcanied
Am J inflect Control 2007 Nov 3% 1+
¥ W Foomar Summary = S0 by Wost Retent = Per page 20+ Sendm -

Best matches for antifungal stewardship:

Anafungal stewardship Conuceratons 0 2auts and pedatocs

Haroy RF o M Vindesce. (2017)

HAUCS 1) AOUIOGA! M WRSEARIS 20 OSCCONndy T SACURD 001 D il
Wattel C et al J Anamiciod Caemother. (2017) Redalts by year =

AN SO (LS00 Creventic
2 essance
Moeterng RC Je. Graybil JR, Mc
A 2 Ved 2007 AL120TI 8425 qu

Ihe gletad pootiem of MU LSS0, LOSYRICE MSCHANINTS. 203 MO,
Pefin DS Lancet intect On. (20Y7

N1 &8 tem

T Search ressits
Meea: 180 20 of 42

Page 1 O3 tmar Lam Titles with your seaech terma -
T2 A \rgs Oresse » iehea (oierts © &
Sertary care conler oppc - wh a 200
e paiod Ve SusAn0en of tanashake Stewandshm. £x020007 2 Hand 1s Efectve Yeacs Laes,
T MacSomyte CE Wiliers MC Lever C Ol ) Peirce K BInol M. 5008 5 Hust AL Parker S VWM 0F nfstions Ssaaies (onstanon 3 3
M 2209 Cct 4. ok oBf0 S0t 1) WEIGCSE) ot sheact of preg pant of an aalngel stower |) Charscihee 201

Cie e
- Shibet Dorarie el scefungsl sweardiip

- 0 ot es b Soterts v ¢ [P

Necoxa Anannoal Consumetcn ts Dommaied iy Prostviaa Lse Cucomes From The o0 rre
2 Peduirx Oxtoeng Paesconton Shaoy.

Femenas-Amoin L iran A A¥a A Dermugan A Drysaaie S5, Emonts M. Movaster P Pass S Pated

S Wnsey S, Vergeano S Whitaker E. WaTis A Find relates cona =
Pucan iiect On . 2015 Sep 3 0 1 NIV A000ONNONIEE) (Fud aread of ping Databane  Select .

Sa0a0 GRONSan of ITeRsne CACACIS Seady 1 Grrne lene?
3 Cancy CJ Ngwyen A4
Cum Cpm iect D 2015 S5 26 03¢ 13 MIOCO HOOONCONN0NN IEDD 2reas of prvet Search detaits

Antimikrobiyal Yonetim Kursu, 2019 20



IS e R R X

Developments in Emerging and Existing Infecious Disecses
Series Editors: Onder Ergénil ond Fésun Can

Edied by
Céline Pukini, Onder Ergénil, Fisun Con, Bojona Beovié

FEESCMID

Yil: 2017

10.

Contents

Education of Healthcare Professionals on Responsible
Antimicrobial Prescribing

Oliver |. Dyar and Bojana Beovi¢

Rapid Diagnostics and Biomarkers for Antimicrobial
Stewardship
José R. Pano Pardo

Pharmacokinetic and Pharmacodynamic Tools
to Increase Efficacy

Mahipal G. Sinnollareddy, Menino O. Cotta, and Jason A.
Roberts

The Use of Computerized Decision Support
Systems to Support Antimicrobial
Stewardship Programs

Karin Thursky

The Role of Microbiology Laboratory
in Promoting Antimicrobial Stewardship

Fisun Can and Onur Karatuna

The Role of Pharmacists
Philip Howard

The Roles of Nurses in Antimicrobial Stewardship
Oliver |. Dyar and Céline Pulcini

Antifungal Stewardship
Ozlem K. Azap and Onder Ergéniil

Section C
AMS in Specific Clinical Settings

13.

Optimising Presaribing for Acute Respiratory Tract
Infections as an Example for Antimicrobial
Stewardship in Primary Care

Femke Bohmer, Anja Wollny, and Attila Altiner

Antimicrobial Stewardship: What to Tell
the Patients and the General Public

Vera Vlahovié-Paléevski

55

69

99

129

139

167

15.  Antimicrobial Stewardship in Long-Term
Care Facilities

Céline Pufcini

16.  Antimicrobial Stewardship in ICU

Jeroen Schouten and Jan De Waels

17.  Antimicrobial Stewardship in Hematology Patients

Murst Akova

18, AMS in an Era of Multidrug-Resistant Bacteria

Pilar Retamae Jesas Rodriguez-Bano, Mical Pauf

and Khetam Hussesn

Section D
AMS Experiences Around the World

191, AMS Initiatives and Policies: The International
Picture

5 "

Bojna Beowié and f

Sara £, Cosgrove

19.2. Missions and Objectives of EUCIC and ESGAP

Evelna TacconaVi and Bojana Be

193. Antimicrobial Stewardship in Latin America
Gabeiod LovyHara, Piiar RamdnPard

an Hemandez-C.

and Maria V. Villegas

19.4. Antimicrobial Stewardship in Australia

Kirsty Bussing and Karin Thursky

Antimicroblal Stewardship in Austria

Agnes WechslerFond s

196, Antimicrobial Stewardship in Belgium

Patrick Lacor and Peter Messiaen

19 Antimicrobial Stewardship in Bulgaria

Froma Keufeyar and Tomislav Kostyan e

185

193

Antimikrobiyal Yonetim Kursu, 2019

21




Antibakteriyel llaclar

Cusicar MicrosoLoay Reviews, Jan, 2011, p. 71-109 Vol 24.No. 1

OSY3SSIZ11US1200  dol: 101128 CMR.00030-10
Copyright © 2011, American Society for Microbiology. All Rights Reserved.

Challenges of Antibacterial Discovery
Lynn L. Silver*
LL Sitver Consulting, LLC, 955 S. Springfield Ave., Unit C403, Springfield, New Jersey 07081

Vieu. 24, 2011 CHALLENGES OF ANTIBACTERIAL DISCOVERY
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FIG. 1. Hlustration of the “discovery void.” Dates indicated are those of reported imitial discovery or patent.
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DSO- Oncelikli Patojen Listesi

WHO PRIORITY PATHOGENS LIST
FOR R&D OF NEW ANTIBIOTICS

Priority 1: CRITICAL?

ANTIBACTERIAL AGENTS
IN CLINICAL DEVELOPMENT

An analysis of the antibacterial clinical development pipeline,

Acinetobacter baumannii, carbapenem-resistant

Pseudomonas aeruginosa, carbapenem-resistant

Enterobacteriaceas®, carbapenem-resistant, 3™ generation
cephalosporinresistant

Priority 2: HIGH

including tuberculosis

Enterococcus faecium, vancomycin-resistant

Staphylococcus aureus, methicillin-resistant, vancomyein
intermediate and resistant

Helicobacter pylori, clarithromycin-resistant
Campylobacter, fluoroquinolone-resistant
Salmonella spp., flucroquinclone-resistant

Meisseria gonorrhosae, 3" generation cephalosporin-resistant,
flucroquinclone-resistant

Priority 3: MEDIUM

Streptococcus pneumoniae, penicillin-non-susce plible
Haemophilus influenzae, ampicillin-resistant

Shigelia spp., fluorogquinolone-resistant
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AMY-AFY Farklari

Hastane uygulamalari

AMY AFY

Yaygin Yaygin degil

Hasta grubu

Ayaktan hastalar, Genellikle hastanede yatan hastalar

hastanede yatan hastalar

Taniya iliskin

CRP Beta D glukan
Prokalsitonin Galaktomannan
Kiltlr: Daha erken sonug elde edilir  Bilgisayarl tomografi
Kdltur: Erken sonug elde etmek zor

Derin yerlesimli oldugu durumda daha zor

Duyarlilik testleri Standardize edilmis durumda Gelistirilmeye ¢ahsihyor
Profilaktik yaklasim Belirlenmig Tam olarak belirlenmig degil
Tedavi konusunda goriis birligi Genellikle var Hen(z tam bir gérus birligi yok
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Gelir duzeyi dusuk olan ulkelerde
antimikrobiyal direnc ile micadele

Chinical Infectious Diseases
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Combating Global Antibiotic Resistance: Emerging One
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Antibiotic resistance is a global public health issue. The need for
higher-income countries to support lower- and middle-income
countries (LMICs) in identifying actionable strategies has been
recognized by major global public health institutions, includ-
ing the US Centers for Disease Control and Prevention (CDC)
and the World Health Organization (WHO) [1, 2]. Because of
unique structural, cultural, and socioeconomic factors contrib-
uting to the development of antibiotic resistance, it is widely
acknowledged that LMICs require different approaches com-
pared with higher-income countries [3-5]. Specifically, LMICs
are challenged to improve antibiotic access for therapeutic uses
while minimizing antibiotic misuse that causes population-level
resistance [6]. Balancing these issues is critical; more children in
LMICs countries die from inadequate access to antibiotics each
year than drug-resistant infections [3], yet resistance threat-
ens the long-term viability of these drugs. Most LMIC-specific
strategies to date have focused on reducing antibiotic misuse
in the human health sector [3, 6]. These include antimicrobial
stewardship education, strengthened hospital infection control,
and increased surveillance of antibiotic use and resistance, as

l)eaths in high-income countries
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AFY programinda onemli basliklar

Consider changing route Low blood

of administration or —»| concentration
formulation

Intolerance taxicity —| Change drug
Therapeutic drug

concentration

High drug concentration

Clinical setting Stewardship considerations Therapeutic drug monitoring decisions and application

Initiation of antifungal therapy Consider Increase dose and check

» Indication drug-drug interactions

i = Site of infection

e e « Patient'simmunological _
patient on antifungal therapy Status Low drug concentration

» Kidney function f

= Liver function
Significant change in clinical status * Allergies and Drug blood
of a patient on antifungal therapy mtoleranoe.s . concentration on azole

. Othef medncatlons and or flucytosine

interactions

Suspicion of toxicity in a » Best route of
patient on antifungal therapy administration Decrease dose A

Figure4: Antifungal stewardship considerations and the use of therapeutic drug monitoring as a tool in antifungal stewardship programmes
Therapeutic drug monitoring of itraconazole and voriconazole is required, and of posaconazole or isavuconazole, or both, is recommended.
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AFY programinda onemli basliklar

Table 1. Key components of antifungal stewardship programmes

Key components

Considerations

Expert PPRF

Antifungal prescribing guidelines
and education

Fungal diagnostics and antifungal
TDM

Prescribing restrictions and
preauthorization requirements

Primary AFS intervention recommended

Regular bedside reviews focussed on:
Key treatment optimization time points (at commencement, key diagnostic results available, clinical
response assessment)
Application of diagnostic and dosing tools to optimize antifungal use

Ideally performed by AFS team members including a clinical pharmacist, ID physician, and/or clinical
microbiologist expert in IFD and antifungal management

Adapt evidence-based guidelines to local patient groups and fungal epidemiology
Supported by experts performing PPRF who can individualize advice o patient complexities
Targeted education and engagement of key prescribing groups

Consider accessibility, cost, and turnaround time of results

Implementation should be supported by AFS team to direct appropriate fest application and timely
result inferpretation to impact on patient outcomes and antifungal use

Integrate use info management guidelines adapted to key patient groups (e.g. ICU, haematology,
transplantation) to reinforce correct application of tests

Effective at initially reducing antifungal usage

Careful implementation required to avoid excessive delays in inifiation of antifungals in high-risk
patients

Electronic prescribing or approval systems can support restrictions to avoid delays and notify AFS team
of new prescriptions for review

AFS, antifungal stewardship; ID, infectious diseases; IFD, invasive fungal disease; PPRF, postprescription review and feedback; TDM, therapeutic drug monitoring.

Curr Opin Infect Dis 2018, 31:490-498
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Antifungallerin kantitatif takibi

Table 2. Key antifungal stewardship metrics reported or proposed in antifungal audit and AFS literature

[Antifungal quantitative metrics

Comments and limitations

DDD adjusted for bed occupancy (e.g. 1000-patient days)
[2,14,32-34,36,42,43"",44,67,68]

Prescribed daily doses adjusted for bed occupancy [42,69,70]
DOT total and adjusted for bed occupancy [14,42,43""]
Length of therapy (i.e. course duration) [12,37]

Total cost (antifungal acquisition costs) [2,32,33,35-
37,42,43"",68]

Antifungal costs as a proportion of pharmacy budget [68]
Potential cost savings (projected) [14,71]

Antifungal drug acquisition costs and consumption are commonly
used metrics

Limitations:

e Monitoring of costs only sensitive to prescribing changes of high-
cost agents

e Accuracy of consumption data limited outside electronic
prescribing

e Not indicative of prescribing quality

Antimikrobiyal Yonetim Kursu, 2019
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Antifungallerin kalitatif takibi
gty ]

AFS activities: recommendations made = acceptance rate of Antifungal prescribing quality assessment is necessary to
recommendations made [32,33,35,36,39] complement quantitative metrics
Limitations:

« Guideline adherence commonly used, however, recommendations
are not always appropriate for patient complexities

o No consensus method for evaluating antifungal prescribing
appropriateness for benchmarking in AFS programmes

e Labour-intensive process of evaluation and requires AFS resources

often not available

Appropriateness: triazole anfifungal quality prescribing indicators
(proposed assessment tool) [72]

Appropriateness: if no changes made by experts [32]

Appropriateness: concordance with guidelines (proposed assessmen
tool) [73%,747]

Appropriateness: concordance with guidelines with expert
assessment including indication, dose, DDIs [2,28,75-77]

Appropriateness: concordance with guidelines with expert
assessment including adjustment according to microbiology, IV to
oral switch (assessment tool) [14,33]

Appropriateness: assessment of individual DOT [14]

Documentation of indication and/or treatment plan [42,78"]

Use of TDM for certain triazole AF dose optimization [36,42]

De-escalation of EAFT [42]

De-escalation to narrower spectrum [14,33]

IV to oral switch when appropriate [14,33,71]

Timeliness and completeness of fungal diagnostic and other
investigations [36,38]

Timeliness of appropriate AF [38]

Use of firstline agents for IFD [36]
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Ortak noktalar: Suireg olcutleri

» Fazladan tedavi siiresi
» Tedavi sliresi
» Kurumdaki tedavi algoritmasina uyum oranlari

» Laboratuvar sonuclarina gore ilac
modifikasyon oranlari

» Oral tedaviye gecen hasta oranlari olarak
siralanabilir




Ortak noktalar: Sonug olcutleri

» Hastanede kalis suresi
» 30 glinliik mortalite

» Tedavi yetersizligi, rekilrrens..vb
> ...

Antimikrobiyal Yonetim Kursu, 2019
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Antifungal Kullanim Nedenleri
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Antifungal kullanim nedenleri

Profilaksi

“Risk” altindaki herkese

Antimikrobiyal Yonetim Kursu, 2019
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Antifungal kullanim nedenleri

Empirik
Risk altinda olup “atesi” olanlara

/ \

Profilaksi
“Risk” altindaki herkese

Antimikrobiyal Yonetim Kursu, 2019
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Antifungal kullanim nedenleri

Empirik
Risk altinda olup “atesi” olanlara

Profilaksi
“Risk” altindaki herkese
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Antifungal kullanim nedenleri

Pre-emptive
“Testi pozitif” olanlara

Z AN

Empirik
Risk altinda olup “atesi” olanlara
/ A\

Profilaksi
“Risk” altindaki herkese
/ X

Antimikrobiyal Yonetim Kursu, 2019
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Kandida enfeksiyonlarinda AFY
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Sorular
» Ne zaman antifungal baslamak gerekir?

Biyobelirtecler: Beta D glukan, mannan, anti-mannan

Kandida kolonizasyon indeksi
Kandida skoru
Diger ?7?

» Hangi antifungali baslamak gerekir?
Flukonazol, kaspofungin, vorikonazol, lipozomal amfoterisin B

» Hangi dozda? Hangi yolla?
Flukonazol 200 mg, 400 mg, 800 mg

» Ne kadar siire kullanmak gerekir?

> ...



ctious Dis ety of America hiv medicine association

Clinical InfeSiHicaldnfgstious Diseases Advance Access Ilshecgecember m
IDSA GUIDELINE “ID

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™

ESCMID PUBLICATIONS |

ESCMID* guideline for the diagnosis and management of Candida
diseases 2012: non-neutropenic adult patients

O.A. Cornely”, M. Bassetti2, T. Calandra’®’, ). Garbino®’, B. ). KuIIberg O. Lortholary° 7T W. Meersseman®’, M. Akova®,

M. C. Arendrup'?, S. Arikan-Akdagli'', ). Bille’, E. Castagnola'? M. Cuenca-Estrella'?, ). P. Donnelly®, A. H. Groll*, R. Herbrecht ',
W. W. Hope'®, H.E. Jensen'’, C. Lass-Florl'®, G. Petrikkos'?, M. D. Richardson’, E. Roilides?', P. E. Verweij*, C. Viscoli** and
A.).Ullmann® for the ESCMID Fungal Infection Study Group (EFISG)

INTERNAL MEDICINE JOURNAL

Internal Medidne Journal 44 (2014)

Consensus guidelines for the treatment of yeast infections in
the haematology, oncology and intensive care setting, 2014
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Antifungal kullanim nedenleri

Pre-emptive
“Testi pozitif” olanlara

Z AN

Empirik
Risk altinda olup “atesi” olanlara
/ A\

Profilaksi
“Risk” altindaki herkese
/ X
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Antifungal kullanim nedenleri

Empirik
Risk altinda olup “atesi” olanlara

Profilaksi
“Risk” altindaki herkese
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ESCMID PUBLICATIONS

ESCMID* guideline for the diagnosis and management of Candida
diseases 2012: non-neutropenic adult patients

O.A. Cornelyl T M. Bassetti?’, T. Calandra®’, ). Garbino®", B. ). KuIIberg”, 0. Lortholary"", W. Meersseman®’, M. Akova’,

M. C. Arendrup'®, S. Arikan-Akdagli'', ). Bille’, E. Castagnola'?, M. Cuenca-Estrella'?, J. P. Donnelly®, A. H. Groll*, R. Herbrecht'®,
W. W. Hope'®, H.E. Jensen'’, C. Lass-Florl'®?, G. Petrikkos'?, M. D. Richardson®’, E. Roilides?', P. E. Verweij’, C. Viscoli** and

A. ). Ulimann® for the ESCMID Fungal Infection Study Group (EFISG)

Profilaksi onerilenler

> Abdominal cerrahi sonrasi tekrarlayan perforasyonu
ya da kacagi olanlar

Clin Microbiol Infect 2012; 18 (Suppl. 7): 19-37
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Antifungal kullanim nedenleri

Pre-emptive
“Testi pozitif” olanlara

VA AN

Empirik
Risk altinda olup “atesi” olanlara
/ A\

Profilaksi
“Risk” altindaki herkese
/ X
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Invaziv kandidiyazis
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Invasive Candida infections in surgical patients in intensive care units: a

prospective, multicentre survey initiated by the European Confederation
of Medical Mycology (ECMM) (2006-2008)

> Olgularin %$10’unda YBU’ne kabul edildiginde invaziv
kandidiyazis mevcut

» Olgularin yarisinda kolonizasyon arastirilmis
% 60’Inda Candida spp. saptanmis
Olgularin %95’inde kolonize olan Kandida susu etken

Clin Microbiol Infect 2015; 21: 87.e1-87.el0



Kandidemi

Tedavide gecikme kandidemide mortaliteyi belirgin artiriyor

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Sept. 2005, p. 3640-3645 Vol. 49, No. 9
0066-4804/05/308.00+0  doi:10.1128/AAC.49.9.3640-3645.2005
Copyright © 2005, American Society for Microbiology. All Rights Reserved.

Delaying the Empiric Treatment of Candida Bloodstream Infection
until Positive Blood Culture Results Are Obtained: a Potential
Risk Factor for Hospital Mortality
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Tani- Kultur

e Kan kulturu, kanididemili olgularin %50-
70’inde pozitif

e Kan, periton sivisi..vb orneklerin kiltirunde
Ureme olsa bile 2-5 guinde sonuclaniyor

Empirik tedavi 6nemli!




Tani- Kultur disindaki testler

Beta D glukan

» Kriptokok ve zigomicetler haric diger mantarlarin
duvarinda bulunuyor;

» Aspergillozda da pozitif

» Pahali, her laboratuvar calismiyor

Mannan, Anti-mannan

» Hepatosplenik kandidiyazis icin tan1 degeri daha yliksek
» Kandidemideki yeri?

» Her laboratuvar calismiyor

PCR: Polimeraz zincir rekasiyonu
> Standardize DEGIL
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Kandida suslari

Kandida susu | Ozellikleri Antifungal duyarhhk

C. albicans Kandidemilerin yaklasik yarisindan Flukonazol direnci %1-2’lerde
sorumlu

C. parapsilosis  Cilt kolonizasyonu sik Ekinokandin MiK’leri yiiksek
Biyofilm olusturur Flukonazol tercih edilir
Mortalite C.albicans’tan daha duisik

C. glabrata Yaslilarda ve HIV pozitif hastalarda Flukonazol (Azloller) icin doza
daha sik bagimli duyarlilik/direng

C. tropicalis Kanser hastalarinda daha sik Genellikle flukonazole duyarli

C. krusei Daha az gorular Flukonazole direncg var

Mortalite C.albicans’tan daha yliksek  Ekinokandin verilebilir

Antimikrobiyal Yonetim Kursu, 2019 49



Az gorulen kandida turleri

C. lusitaniae
Amfoterisin B’ye direncli
Flukonazol ve ekinokandinlere duyarli
C. guilliermondi
Flukonazol ve ekinokandinlere azalmis duyarlilik
Amfoterisin B’ye duyarli
C. dubliniensis
Fenotipik ozellikleri ile C. albicans’a benzer
C.auris
Cok ilaca direncli, yuksek mortalite!

Antimikrobiyal Yonetim Kursu, 2019
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Kandida turleri- Duyarlilik

Kandida tiirii Flu* itra* Vori* Posa* Flusitozin Amfo B* | Ekinokandin
C. albicans S** S S S S S S

C. tropicalis S S S S S S S

C. parapsilosis ' S S S S S S S - R¥**

C. glabrata S-DD***-R ' S-DD-R S-DD - R S-DD - R S S-1 S

C. krusei R S-DD - R S S I-R S-1 S

C. lusitaniae S S S S S S-R S
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Kandidemi saptandiginda

Tum hastalardan
»GUn asiri (iki glinde bir) kan kaltird alinmal
» Transtorasik EKO yapilmali; gerekirse transozefageal EKO yapilmal

Notropenik olmayan hastalarda

»Santral veno6z kateter cekilmeli

» Antifungal baslandiktan sonraki ilk hafta icinde fundoskopik
muayene yapilmali

Notropenik hastalarda

» Kandidemi kaynagi hastanin endojen florasi da olabileceginden
santral vendz kateterin ¢cekilmesi konusu degerlendirilmeli
»Fundoskopik muayene nétropeniden ciktiktan sonraki hafta icinde
yaptimali
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Kandidemide Tedavi Suresi

Antimikrobiyal Yonetim Kursu, 2019



Kandidemi- Oral tedavi

llaca duyarli bir sus oldugunda,
hasta stabil ise
10 gunlik iv tedaviden sonra
oral tedaviye gecilebilir

Clin Microbiol Infect 2012; 18 (Suppl. 7): 19-37
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() \J o [ ]
Solunum yolu 6rneginde kandida...
R P

g l‘jgigjf““a" Significance of the isolation of Candida species
1]. in;riett from airway samples in critically ill patients:
J. viaertens -

E. Verbeken a prospective, autopsy study

W. E. Peetermans
E. Van Wijngaerden

> 1587 YBU hastasi
301'i (%19) eX
232(%77) otopsi

Solunum yolu érneginde kandida Gremesi:
Onemsiz!




Invazif Kandidiyazis
Dikkat- 1
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Invazif Kandidiyazis
Dikkat- 2

> llaclarin verilis yollarina dikkat edilmeli;

Ornegin kreatinin klirensi 50’nin altinda olan hastaya iv vorikonazol
VERILMEMELI

> llac dozlari bébrek fonksiyon testlerine goére diizenlenmeli;
Ornegin KBY’li hastalarda flukonazol dozu yariya dustrilmeli

> llac dozlari karaciger fonksiyon tetslerine gére diizenlenmeli;
Ornegin agir karaciger yetmezliginde kaspofungin dozu azaltilmali
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Antifungal ilaci nigin basladigimizi sorgulamaliyiz...

Pre-emptive
“Testi pozitif” olanlara

Z AN

Empirik
Risk altinda olup “atesi” olanlara
/ A\

Profilaksi
“Risk” altindaki herkese
/ X
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OZET

» Antifungal yonetime ihtiyac var; ctinkd
fungal enfeksiyonlarin mortalitesi yuiksek
tani olanaklari ve antifungal ila¢ secenekleri kisith
antifungal direnc oranlari artiyor

» AFY programlari, AMY kadar yaygin degil ancak uygulandiginda iyi
sonuclar aliniyor

» Fungal enfeksiyonlarin cesitliligi ve farklh hasta gruplarinda
gorilme sikliginin degismesi nedeniyle tek bir AFY programindan
s6z etmek olanakl degil

» Gereksinimlere ve olanaklara gore bir AFY programi gerekiyor




