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o)

Antifungal Yonetim

W,
Siire¢ Olciimleri Sonug Olgiimleri
= Antifungal ilag tiketimi = Yuksek riskli hastalarda onleyici stratejiler
=  Kurumsal yonergelere uyum = invaziv mantar enfeksiyonu tedavisi orani
= jlag secimi = Direng
= Doz = Maliyet

Terapétik ilag diizey takibi (TiDT)
De-eskalasyon

intravendz-oral déniisiim

Hizli tani testlerinin kullanimi

Kaynak denetimi

Eéiti m Urbancic KF. Curr Opin Infect Dis 2018 ; 31: 1-9
Hamdy RF. Virulence 2017; 8: 658—-672.
Munoz P. ) Antimicrob Chemother 2016; 71 Suppl 2: ii5—-ii12
Munoz P. Mycoses 2015; 58 Suppl 2: 14-25.
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" Hangiilag?
= Terapotik araligi dar
= Degisken farmakokinetik ozellikler
= Fizyolojik kararsizlik
= Amag?

= Optimal etkinlik

= Minimal toksisite

Ya-Lin Chang. Virulence 2017: 8,222-236



o)

TIDT, Neden?
“one size fit all” ?

Ozel Hasta Gruplari
Cocuk/yenidogan

Yasli

Obez

Hemodiyaliz

Hemofiltrasyon

Ekstrakorporeal membran

oksijenasyonu
(EKMO)

Bozulmus
Biyoyararlanim

Mukozit/Stomatit

Diyare

Kusma

Akorhidri/Asit
baskilayici tedavi

Besinlerle etkilesim

ilag Dagilimi/Proteine

Baglanmada Degisiklik lla¢ Klirensinde Degisiklik

= Bobrek fonksiyon

e bozuklugu

e B uminemi Karaciger fonksiyon

bozuklugu
= Hipobilirubinemi = jlag-ilag etkilesimleri
= EffUzyon
= Sepsis

= nflamasyon

Ashbee HR. J Antimicrob Chemother 2014; 69: 1162-1176

Chau MM. internal Med Journal 2014; 44: 1364-1388

Myers E. Curr Clin Micro Rpt 2015: 2:55-66
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o)

TiDT-Yontemler

Yontem

= Biyoanaliz
(Mikrobiyolojik analiz)

= “High-performance liquid
chromatography (HPLC)”

= "Liquid chromatography-

mass spectrometry (LC-MS)”

Avantaj

Ucuz
Basit

Yaygin teknoloji
Ticari olarak mevcut

Ozgiilliik, duyarlilik yiiksek
Tek numunede birden fazla
ilagc 6lcim

Dezavantaj

Diger ilaclardan etkilenme
Ana ilag ve metabolitlerin
kombine aktivitesinin dlcimu
Ge¢ sonug

Cesitli maddelerden etkilenme
Calisma sureleri yavas olabilir

Pahall
Yaygin olarak mevcut degil

Ashbee HR. J Antimicrob Chemother 2014, 69: 1162-1176
Laverdiere M. Can J Infect Dis Med Microbiol 2014,25(6):327-343.




o)

TIiDT

= Onerilen
= jtrakonazol
= \/orikonazol

= Posakonazol

= Gerekli degil
= Amfoterisin B

= Ekinokandinler

= Ozel drumlarda yararli

= Flukonazol

Ashbee HR. J Antimicrob Chemother 2014, 69: 1162-1176
Laverdiere M. Can J Infect Dis Med Microbiol 2014,25(6):327-343.
Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015




o)

TiDT-Flukonazol-1

= Rutin gerekli degildir.
= AUC: MIC = 100 iyi klinik sonug
= Ozel durumlarda

MSS hastaligi

Renal destek tedavisi
= Hemodiyaliz / hemofiltrasyon + / - sepsis

Yiiksek MIC degeri (>2-4mg/L)

QT uzamasi riski (0zellikle renal hastalikta)

Cocuk hasta

Ashbee HR. J Antimicrob Chemother 2014; 69: 1162-1176
Laverdiere M. Can J Infect Dis Med Microbiol 2014,25(6):327-343.
Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015




(0
TIDT-Flukonazol-2
\_/
Anlamli farmakokinetik insanda tanimlanan Dar terapétik bencere
degiskenlik terapotik arahik P P
v v X

= AUC/MIC > 100

= AUC 400 mg-h/L yada

= Cukur degeri > 10-15 mg/L
(BINN)

Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015



o)

Vorikonazol Farmakokinetik Degiskenlik

= Bazi hastalarda oral formun biyo-yararlanimi disik (%60-65)

= Yiyeceklerle alinma/enteral beslenme (AUC %35 azalir)

= Metabolizma/klirens hastalar arasinda 100 kat degisken
= CYP2C19 genetik polimorfizm
= Metabolizma kapasitesi
= Eriskinde dogrusal olmayan doyurulabilen eliminasyon
= Metabolizma hizi degisir

= < 12 cocukta klirens 3-5 kat faz ylksek

= Verilen doz ile 6lcilen plazma diizeyi arasinda iliski cok az/yok

Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015



Voriconazole Therapeutic Drug Monitoring
in Patients with Invasive Mycoses Improves
Efficacy and Safety Outcomes

Andres Pascual,’ Thierry Calandra,' Saskia Bolay,' Thierry Buclin,” Jacques Bille,” and Oscar Marchetti’

A
SUCCESS 1

= |[FI tedavisinde en ylksek klinik yanit

= >1.5-2mg/L

0.8

0.6

Probablity

0.4

0.2

LACK OF
RESPONSE

0

0125 025 05 1 2 4 8 16

Voriconazole trough blood level, mg/L



o)

TiDT- Vorikonazol

= Profilaksi ve tedavi hedef vadi diizey: > 1-2 mg/L
(All)

= Daha yuksek vadi duzey (> 2)

= Agir enfeksiyonlar
= Yiksek MIC degerleri (> 0,25 mg/L)

Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015
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Voriconazole Therapeutic Drug Monitori
be "8 Multicenter Study of Voriconazole Pharmacokinetics and Therapeutic

in Patients with Invasive Mycoses Improves

Drug Monitoring

Efficacy and Safety Outcomes

Andres Pascual,’' Thierry Calandra,’ Saskia Bolay," Thiemy Buclin,’ Jacques Bille,” and Oscar Marchetti'

B

NEUROLOGICAL

TOXICITY

Probability

ABSENCE OF
TOXICITY

Michael J. Dolton,” John E. Ray,” Sharon C.-A. Chen,” Kingsley Ng,” Lisa G. Pont,” and Andrew J. McLachlan™®

0.6- = Vorikonazol vadi diizeyi> 5-6 mg/L
b -
0,64 = Norotoksisite ;
. = Gorsel haliisinasyonlar
D'Ej _ = Tedavinin erken kesilmesi/ara verilmesi
n-nm 1 = Tedavinin kotu sonuclanmasi 85 €1 0§10 57 <0001
EI!I:“- III!EI 1!".'I

poative rile



Investigation of the Potential Relationships
Between Plasma Voriconazole Concentrations
and Visual Adverse Events or
Liver Function Test Abnormalities

Keith Tan, PhD, Nigel Brayshaw, MSc, Konrad Tomaszewski, PhD,

International Journal of Antimicrobial Agents 34 (2009) 91-94

Contents lists available at ScienceDirect

International Journal of Antimicrobial Agents

journal homepage: http://fwww.elsevier.com/locatelijantimicag

Figure 6. ROC curve for pre
voriconozole concerntnrtions.

Short communication

Correlation between voriconazole trough plasma concentration and
hepatotoxicity in patients with different CYP2C19 genotypes

Kazuaki Matsumoto?, Kazuro lkawaP®, Kazuko Abematsu?, Naoko Fukunaga?®, Kentaro Nish

1.0 1 oODO00 Q-8
0.9 4
0.8 -
0.7 = Yiksek vorikonazol konsantrasyonu-hepatotoksisite
e kanitlari var
£ 054
X 04- = Hepatotoksik etki riskini en aza indiren “cut-off”
0.3 - . belirlenememis
021 gpomi .
B 79 = Japon hastalarda hepatotoksisite daha fazla (%34.5) 5 ;3 ! E 9 IIL'J
ﬂ.ﬂuﬂ 01 02 " 23.9mg/L nientration (mg/L)

ntration and logistic regression model for
epatotoxicity | absence, n= 14; presence, n=10).



TiDT-Vorikonazol

Anlamli farmakokinetik degiskenlik

v

* ilk vadi 6rnegi
* 2-5gunsonra

* Hedef dizeyde ise (1-6 mg/L)
e 7 gln sonra tekrar

e 3-5gilnicinde tekrar
* Doz degisikligi
* Oral tedaviye gecis
e Klinik durum degisikligi
= jlac etkilesimi

insanda tanimlanan terapotik
arahk

v

<1mg/L
= Doz yeterli mi?

= FK etkileyen durum
= Etkilesimi olanilag?
= Uyum?

= QOral’e gecildiyse kilo bazinda
ayni doz

= QOral aliyorsa, iv'ye gecis

= Zaten iv aliyorsa dozu %50
artir, 2-5 glin sonra tekrar

Dar terapotik pencere

v

> 6mg/L

Doz uygun mu?
Etkilesimi olan ilag?
Hasta iyi tolere ediyorsa
devam

Dozu %50 azalt,

= Yan etki yoksa

Doz atla, %50 azaltiimig
devam

= Yan etki varsa

= Vadi diizeyi > 10mg/L



o)

Posakonazol Farmakokinetik Degiskenlik-1

= SUspansiyon formu biyoyararlanimi
= Gastrik pH
= Dozlama sikligi
= Yagl gida
= Biyoyararlanimda azalma
= Proton pompa inhibitorleri ile uygulama
= Diyare,mukozit
= Emilimde azalma

= NG uygulamasi

Dolton et al. Antimicrob Agetn Chemother 2012;56:2806-2813.
Triazole Antifunagal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015



o)

Posakonazol Farmakokinetik Degiskenlik-2

= Tablet formulasyonu

= Emilim
= Dusuk gastrik pH'a bagli degil
= Besinlerden etkilenme daha az

= Tablet alabiliyorsa tercih edilmeli (All)

Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015




o)

Posakonazol Toksisite

= Toksisite ve plazma konsantrasyonu arasinda iliski gosterilemedi

= Vadi duzeyi- toksisite icin yeterli veri yok

Chiara Cattaneo. Mycoses, 2015, 58, 362—-367
Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015




o)

TiDT-Posakonazol

= Vadi diizeyi- breakthrough enfeksiyon riski arasinda
konsantrasyon-yanit iliskisi
= Tablet/IV formilasyon ile
= Hedef plazma seviyeleri en st diizeye cikarilir (All)
= Onerilen hedef (BIl)
= Profilaksi icin > 0.7 mg/L
= Tedaviicin >1 mg/L

Chiara Cattaneo. Mycoses, 2015, 58, 362—367
Triazole Antifungal Therapeutic Drug Monitoring, ECIL 6 meeting, 2015




TiDT-Posakonazol

Anlamli farmakokinetik degiskenlik

v

= QOral stispansiyon
= 5. gilin ve sonrasinda

= 2. haftada tekrar
edilebilir (hala iyi mi?)

insanda tanimlanan terapotik
arahk

v

= 5 glin sonra tekrar
= Doz degisikligi yapildiysa
= PPl kullaniyorsa

= Klinik durumda
degisiklik

Dar terapotik pencere

?

sTedavi< 1 mg/L, profilaksi <0.7
mg/L

=Uyum?

=Biyoyaralanimi etkileyen durumlar?
sTablet veya iv'ye gec

="Dozu 800mg’a cikar (4X200 mg)

=Aliyorsa asit supresyon tedavisini
kes

= Asitli icecek veya yagli yiyecekle ver

=5-7 glin sonra tekrar kontrol



o)

llac Etkilesimleri

= Bazi antifungal ilac etkilesimleri TIDT ve doz ayarlanmasi ile diizgiin
yonetilmezse

= Toksisite
= Azalmis etkinlik
= Bazi etkilesimler yonetilmeyecek kadar ciddi

= Kaciniimali

Gubbins PO. 2009: Mycoses 53, 95-113
Souza MC. The Journal of Clinical Pharmacology 2016, 0(0) 1-9
Bellmann R. Infection (2017) 45:737-779




Effect of triazoles on coadministered drugs

Coadministered drug

Effects of triazoles on coadministered drugs

Vericonazole Posaconazole raconazole Fluconazole

Cyclosporine (CSA)
T concentrations

Tacrolimus (TAC)
T concentrations

Sirolimus (SIR)
T concentrations
Rifabutin 1 concentrations

Phenyloin 1 concentrations

Ergol alkaloids
1 concentrations
Vinca alkaloids
1 concentrations
HMG-CoA reductase inhibitors
(statins ) T concentrations
Dinydropiridine calcium
channel blockers (CCB)
1 concentrations
HIV protease inhibitors
1 concentrations
Sulfonylurea oral
hypoglycemics
1 concentrations
Midazolam 1 concentrations

Dose of CSA should be
reduced o one-half of the
original dose

Dose of TAC should be
reduced o one-third of the
original dose

Coadministration
contraindicated

Coadministration
contraindicaled

Dose of CSA should be
reduced to three-guarters of
the original dose

Dase of TAC should be
reduced to one-third of Lhe
original dose

Theoretically monitor SIR
concentrations

Coadministration
conlraindicated

Careful monitoring of
immunossupressive drugs is
advised

Dose of CSA may require a
50% reduction

Dose of TAC may require a
one-third reduction

Dose of SIR may require 50%
o 90% reduction

Coadministration
contraindicated

Coadministration is not advised

Frequent moniloring of Dosage reduction may be considered. Frequent monitoring of phenytoin levels is recommended
phenyloin levels is
recommended

Coadministration

contraindicated

Coadministration
contraindicated

Coadministration
contraindicated

Coadministration
contraindicated

Use with caution, following a Use with caution, following a Use with caution, following a8  Dosage adjustment for vinca
48 h wash-out period 48 h wash-out period 48 h wash-out period alkaloids may be necessary

Statin dosage reduction may be necessary. Frequent monitoring for ADRs (rhabdomyolysis) is recommended

Monitor for signs of CCB toxicity. Dosage reduction may be necessary

Check individual agent. Monitor for signs of prolease inhibitor toxicity

Sulfonylurea dosage reduction - - -
may be necessary. Monitor
for signs of hypoglycemia

Frequent moniloring of
oversedalion is
recommended

Dosage reduction should be Contraindicated
considered

Careful monitoring is advised

Laverdiere M. Can J Infect Dis Med Microbiol 2014;25(6):327-343.



Effect of coadministered drugs on triazoles

Effect on the triazole
Coadministered drug Voriconazole Posaconazole ltraconazole Fluconazole
Cimelidine (pH effect and Not clinically significant | AUC by 38%, | AUC. Acid-reducing agents | serum level only with oral
CYP3A4 inhibitor Contraindicated should be avoided administration
Rifabutin {(UDP-G and | serum level | AUC by 50%. | serum level by 90% -
CYP inducer) Contraindic ated Contraindicated
Phenyloin (UDP-G and | serum level | AUC by 50%. | serum level by 90% -
CYP inducer) Increase empirical dosage Contraindicated
TOM recommended
Carbamazapine | serum level - | serum level -
Contraindicaled Contraindicated
HIV prolease inhibitors 1 serum level - t serum level Unlikely. Check individual
(CYP inhibitor) TDM recommended Check individual agents agenls
May need to imit ilraconazole
dose o 200 mg/day
Ritenavir {CYP inducer) | serum level - t serum level -
Administration with high-dose Limit itraconazale dose lo
ritonavir s contraindicated 200 mg/day

TOM with low-dose ritonavir

Laverdiere M. Can J Infect Dis Med Microbiol 2014,25(6):327-343.



o)

Antifungal Tedavi Basarisi

Konak immiunitesi

Tedavi Basarisi

Odak kontrolu —]
Zaman /
Uygun antifungal Duyarlilik /

Farmakokinetik
Farmakodinamik

Dogru doz SRS




A - Diagnose antifungal therapy failure appropriately —| 1. Check if signs of persistent fungal infection may be related to other factors

—il £. Give time for antifungal therapy to work. |s judgment of failure too eary?

3. Is the pimary diagnosis cormect? Review diagnosis. What are genus and spacies?
4. Superinfection or mixed infection? Check cultures and histopathology

_.I 5. Is the drug correct? Agent of infection is intrinsically resistant 1o the drug?

B - Is immune reconstitution syndrome a possibility?

2. Neutropania has just recovered?

3 Immunosuppressive regimen reduced in SOT recipients?

—#| giving coricostercids)

L... Check for other evidences of response (e.g.. serology, such as
1. AIDS patient receiving HAART therapy? Check CD4 cell count _.E Aspergilius galactomannan), reat appropriately (consider

C - Is the dose of the drug adequate?

—qimmwwm —»! vES

—4 Obtain serum levels and adjust dose

—-l 2. Check for reasons lor inadequate levels

a) Less-susceptible species (e.g. Candida glabrats and fluconazola) — increase dose or changs class of antifungal

b) Drug-drug ineractions (mostly with azoles) — increase dose, discontinue concomitant drug or change class of antifungal
L ¢} Poor oral absorption — Comect cause or change drug or route of administration

d) Poor drug penetration in tissue (e.g. eyes, bones, CNS) — increase dose, combine drugs or change class

a) Foreign body? — remove
—p{ 3 Poor vascular supply? L D) Abscess? — Ulirasonography, CT scan, PET scan — Surgical drainage
) Mecrolic tissue? — Surgical debridement

Unusual. More likely to occur with fluconazole or

D - Did the fungus develop resistance?

SevEns, Persislent immune Suppression

Is the patient severely immunosuppressed?
a) T-cell mmunodeficiency

Antifungel a it est | —¥ Change drug i resistant

Most frequent cause of antifungal therapy failure. Consider use of G-CSF and / or

E - None of the above? — b) Severe and prolonged neutropenia || granulocyte transfusions if neutropenic, and IFN-y if T-cell

c) Severely il ICU patient munodeficiency
d) Uncontrolled underlying disease

Nucci M. Clinical Infectious Diseases 2008,;46:1426—-33
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