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Invaziv Fungal Enfeksiyonlarda yeni risk
gruplari var mi?




INVAZIV ASPERGILLOZ

Risk Faktorleri ve Direnc

Prof Dr Zekaver Odabasi
Marmara Universitesi




Aspergilloz Ac¢isindan Kimler Yiksek Riskli

Cadena et al

Chronic granulomatous disease
Allogeneic HSCT with graft versus host disease
HIGH RISK Lung or heart transplantation
AML/MDS (especially with induction chemotherapy and in relapse)

Allogeneic HSCT without graft versus host disease
Small-bowel transplantation
Liver transplantation
Heart transplantation
Acute lymphoblastic leukemia
Acute myeloblastic leukemia during consolidation phase
Chronic lymphocytic leukemia

Myelodysplastic syndrome

Multiple myeloma
COPD with acute exacerbation
AIDS
Non-Hodgkin’s lymphoma
Autologous HSCT
Kidney
Solid tumor
Autoimmune

Fig. 1. Spectrum of risk for IA. (Data from Pagano L, Akova M, Dimopoulos G, et al. Risk
assessment and prognostic factors for mould-related diseases in immunocompromised
patients. J Antimicrob Chemother 2011;66(Suppl 1):i5-14.)




Invazif Aspergilloz Risk Faktorleri

Kronik granulomatoz hastalik

Allogeneik ilik nakli ve GVHH gelismesi

Akciger nakli

AML induksiyon kemoterapisi veya refrakter Yiiksek risk
Yuksek doz steroid veya >3 hafta steroid tedavisi

GVHH olmayan Allogeneik ilik nakli

ALL

AML (konsolidasyon)

MDS

KLL Orta risk

Kalp, akciger, ince barsak nakli

Multiple myeloma

KOAH alevlenme

AIDS

Non-Hodgkin lenfoma

Otolog ilik nakli Diisiik risk
Solid tumorler

Otoimmun hastaliklar




Invazif Aspergilloz Risk Faktorleri

Yiiksek (15-30%)

Orta (5-15%)

Diisiik (1-5%)

Allogeneic HSCT
>40 yas

Graft yetmezligi
Steroid

GVHD

Yaz donemi

Laminar hava akimi
olmamasi

AML

>55 yas

Dusuk performans
Yuksek doz Ara-C

Allogeneic HSCT
19-40 yas
Uyumsuz akraba
Uyumlu akraba disi

Insaat / yapim calismasi

AML

Allogeneic HSCT
<19 yas
Uyumlu akraba

Autologous HSCT

Camps IR, 2008




INNATE IMMUNE STATUS FACTORS RELATED TO
UNDERLYING CONDITION

Toll-like receptors polymorphism Neutropenia
C-type lectin receptor polymoprphism Progressive cancer
Mannose binding lectin polymorphism Graft versus host disease
Plasminogen polymorphism Anticancer chemotherapy
Other polymorphisms? Steroids,

PRIMARY HOST FACTOR T-cell suppressors

Hematological malignancy
Allogeneic hematopoietic stem
cell transplantation
Solid organ transplantation

Climate Salid ok Diabetes
Construction work Other |mmqne disorder Iron overload
Place of residence Trauma, burns
Tobacco or cannabis use Renal impairment
Contaminated food or spices Metabolic acidosis
Pets, potted plants, and gardening Prior respiratory disease
No HEPA filtered air during

hospitalisation

ENVIRONMENTAL FACTORS - OTHER FACTORS

Herbrecht et al, 2012 New York Academy of Sciences



Pentraxin 3 (PTX 3) eksikligi / mutasyonu

Fagositer hucrelerce uretilir

Aspergillus fumigatusa karsi immun sistem
aktivasyonunda rol alir

Notrofillerin konidialari tanimasini saglar

Donorunde PTX3 eksikligi olan ilik nakli hastalarinda
belirgin derecede invaziv aspergilloz gelisimi gosterilmis

e N Engl J Med 2014 Jan 30;370(5):421)

Karaciger nakli olan ve PTX3 eksikligi olanlarda
belirgin invaziv aspergilloz gelismis
e Clin Infect Dis 2015 Aug 15;61(4):619



Dectin-1 allel Y238X mutasyonu ile belirgin risk artisi
e J Infect Dis 2011 Mar 1;203(5):736

Donorunde toll-like receptor 4 (TLR4) gen polimorfizmi
olan ilik nakli vakalarinda belirgin risk artisi

e N Engl J Med 2008 Oct 23;359(17):1766
C-tip lektin reseptor polimorfizmi
Mannoz baglayici lektin polimorfizmi
Plazminojen polimorfizmi

CD8" T-lenfosit sayisi: hem risk hem de prognostik faktor
e Na Cui, Crrit care 2013



Hematoloji hastalarinda invaziv fungal
enfeksiyonlarin tedavisinde yaklasim
nasil olmali?
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Summary of Recommendations
for Haematological Centres

Bacterial Resistance in Haematology-ECIL 4
Study Groups & Participants —Akova M

* NBA tani, tedavi ve profilaksisi icin
multidisipliner protokol ve algoritmalar
olusturun
— Hematologlar icin Enfeksiyon Hastaliklari

— Enfeksiyon Hastaliklari/Klinik Mikrobiyologlar icin
hematoloji egitimi planlayin

— Birbirinizi anlamaya ¢alisin!



ihsan abi; bu hastaya
hypercvad degil codox
protokolunu verelim

Rabin’cim, bu hasta CMV
enfeksiyonu yoniinden yuksek
riskli, takibini yapalim
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EPIDEMIYOLOJI

Hematolojik malignite ve KH
nakillerinde

en onemli mortalite ve morbidite

nedeni

MAYA
e Candida

Albicans
Non albicans

Cryptococcus
Trichosporon
M.furfur

KUF

* Aspergillus

* /Jygomycetes

* Fusarium

e Scedosporium

e Sporothrix schenckii

Allojenik KiT % 15-25
AML % 10-15
ALL % 5-10
Otolog KiT % 2-6




1- RiSK DEGERLENDIRMES]
2- KORUYUCU STRATEJININ SECIMI
3- AMPIRIK /TANI KOKENLI TEDAVI
A- ETKENE YONELIK TEDAVI

5- SEKONDER PROFILAKSI



1. Risk Degerlendirme

Risk of IFI Primary risk factors  Secondary risk
factors’
* - Neutropenia > 14 days -
, “Allogenic SCT (umbilical cord, HLA-mismatch)- +
@ P Allogenic SCT with GVHD B
g AL (M and L)IMDS inducﬁon and rescue T
P / T,
f Neutropenia 7-14 days
@ Y Allogenic SCT (HLA-matching) Immunossuppresive
L AL | MSD consolidation or intensification treatment”
A -
= ’: Enwronmental factors?
( W s Neutropenia < 7 days
(=) \ Autologous SCT

Figure 1 | Classification of the risk groups for IFL



SEKONDER RiSK FAKTORLERI

(

e Kisisel
faktorler

(

\.

e immun-
supresif
tedavi

Yas

lleri hastalik
Onceki IFi
Fe yuk
Beslenme
MBL, TLR

Uzun sareli KS
Alemtuzumab
Yiksek doz sitarabin
Anti TNF

Tx

HEPA filtresiz
Mevsimsel durum
insaat
Sigara icilen ortam

Hayvan temasi

e Komorbid
durumlar

~\

Cevresel
faktorler

Cicek, tarim




2. Koruyucu Stratejinin Secimi

Hasta olmadan doktora gitarek akhind gelmriez

ya...Bu anlayigt ykmak isin geldiny dokior bey.
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NEDEN ANT]

® Funguslarin
infeksiyonlar,
oldukca yukse

FUNGAL PROFILAKSI?

neden oldugu invazif
nagisikligi baskilanmis konakta
< mortalite ve morbiditeye

neden olmaktadir.

® Hastalarin hastanede yatis stireleri uzamakta,

® Tedavide kullan
pahali olmasi

® Tani koymadaki

llan ilaclarin toksik ve oldukca

glclukler



Profilaktik Tedavi Yaklasimlari

Risk altindaki
hasta

Lokal IFl insidansi
Lokal epidemioloji
HEPA filtre varhg -
Hasta ve saghk calisani egitimi
Diizenli ve uygun kateter bakimi

| |
Profilaksi Kuf etkisiz
yok




NCCN Clinical Practice Guidelines in Oncology

Prevention and Treatment of Cancer-Related Infections, Version 1.2( 16

Hastalhk | Antifungal profilaksi__sire _______

ALL

AML ve MDS induksiyon
Ve reinduksiyon

AML konsolidasyon

Otolog KHT (mukozit var)

Otolog KHT (mukozit yok)
Allogeneik KHT

Agir GVHD

Flukonazol 2A
Amfoterisin B 2B

Posakonazol 1

Flukonazol 2B
Vorikonazol 2B
Amfoterisin B 2B

Oneri yok

Flukonazol 1
Mikafungin 1

Profilaksi yok 2B

Flukonazol 1
Mikafungin 1

Posakonazol 1

NOtropeni suresince

Notropeni stresince + 75
gun

GVHD azalana kadar



3. Ampirik / Tani- kokenli tedavi

Risk tasiyan ; <&
[ ) = &Y TEDAVI
Hastallk bellrl‘ISI - W

Antlblyotlk ted. Ates-kokenli
direncli ATES - m

Klinik — Lab. BELIRTEC F
(HRCT-Ag testi) e Preemptif

Steril alandan - m
Kultiir, Histopatoloji

Tani-kokenli
(diagnostic-driven)




Clinical Practice Guideline for the Use of
Antimicrobial Agents in Neutropenic Patients
with Cancer: 2010 Update by the Infectious
Diseases Society of America

At 0 Aeilebd Bic & 3" Keat A Scybuoniie? Michael ) Busehb Janea | Cea A Malerdssanl Boad
Kenneh Y Habban® Jackune M. omngs sl Jekuo K Wingun

YUKSEK RISKLi HASTA>4 GUN ATES

I

FiziK MUAYENE VE ANAMNEZ
KAN KULTURU AL

OLASI INFEKSiYON BOLGELERINDEN KULTUR AL

v

ACIKLANAMAYAN ATES
KLINiK STABIL
+Ki DUZELMESI YAKIN

w .
ACIKLANAMAYAN ATES TESPIT EDILMIS INFEKSIYON
*KLINIiK STABIL *KLINiK ANSTABIL
+Ki DUZELMESI YAKIN DEGIL *iINF. BULGULARI
*AC VE SiNUS CT PLANLA *KOTULESIYOR

l

iZLE;YENi INFEKSIYON
KLINiK VEYA LAB BULGUSU
YOKSA AB DEGISIKLIGI
YAPMA

|

PRE-EMPTIF

ANTIFUNGAL TEDAViI

oCT

*SERI SERUM
GALAKTOMANNAN

Figure 3.

ANTI MAYA ——
PROFILAKSISI ANTIKUOF
(FLUKONAZOL) PROFILAKSISI

| |

AMPIRIK

ANTIFUNGAL TEDAVI (kiif etkili)
*EKINOKANDIN

*VORIKONAZO

*«AMP-B

TEDAVI

AJANA DEGISTIR

!

«INFEKSIYON BOLGESINI
TEKRAR INCELE: KULTUR,
BiOPSi vB

«AB SPEKTRUMU TEKRAR
DEGERLENDIR

-AMPIRIK ANTIFUNGAL
EKLEMEYi DUSUN

«AB SPEKTRUMU GENISLET

AMPIRIK ANTIFUNGAL

‘BASKA GRUP ANTI KUF

High-risk patient with fever after 4 days of empirical antibiotics. C. difficile, Closteidivm difficile; IV, intravenous




TEDAVI

PROFLAKSI HANGI YAKLASIMI TERCIH EDELIM ?
ATES-KOKENLI v’ KIME ?

TANI-KOKENLI v NE ZAMAN ?

KANITLI TEDAVi v’ HANGI ILACLARI ?

Prophylaxis for patients at

igh risk o

DGH ASID
N S Slavin et al.,

2008)
Randomize ¢alismalarin dizaynlari farkl

Bircok ilacin bire bir karsilastirildigi
RCT yetersiz

re (Morrissey et al., 2008)




TEDAVI

PROFLAKSI HANGI YAKLASIMI TERCiH EDELIM ?
ATES-KOKENLI “// ZIZEZZ\MAN ,
TANI-KOKENLI e )
: v’ HANGI ILACLARI ?
KANITLI TEDAVI
e A =R informa
ISSN 1040-841X print/ISSN 1549-7828 online healthcare

DOI: 10.3109/1040841X.2011.645521

REVIEW ARTICLE

A practical critique of antifungal treatment guidelines for
haemato-oncologists

Samir Agrawal’, Brian Jones?, Rosemary Barnes?, Chris Kibbler?, Mike Millen®, Mary Ashcroft®,
Sarjana Jain’, Anna Last®, David Lewis?, Tom Lewis'®, Mitul Patel!, and Antonio Pagliuca'?



Ampirik Antifungal Tedavi

DESTEKLEYEN

v" iFH riski yiiksek
v" Tani koymak zor

v' Tedavide gecikme mortaliteyi
arttinyor

KARSIT

Gereksiz, fazla tedavi
Potansiyel toksisite

Cok pahali

N N NN

Tani konmuyor



Preemptif Yaklasimin Etkin Olmasi Igin

Gerekenler:
* Multidisipliner Yaklasim
e Taraflarin tam koopere ve uyum iginde ¢alismasi
* Tanida gereken protokollere siki uyum
* Yeterli lojistik destek
e Diizenli moniterizasyon ve bildirim
e Ayni ¢alisma protokoliiniin haftasonlari da devam etmesi
e Tetkiklerde kabul gormiis cihazlarin kullaniimasi
e Sonuglarin yeterince hizh bildirilmesi gerekir
Hala...Preemptif yaklasim onerisi kesin degil. Karar:
— Merkezlerin lokal pulmoner kiif infeksiyonu prevalanslari
— Diagnostik testlerin yapilabilirligi

— Rutinde anti-kiif profilaksi kullanim durumlarina gore verilmelidir

Maertens J et al.J Antimicrob Chemother 2011; 66 Suppl 1:i37—43



Original Articles o

The use and efficacy of empirical versus pre-emptive therapy in the management
of fungal infections: the HEMA e-Chart Project

Livio Pagano,* Morena Caira,® Annamaria Nosari,2 Chiara Cattaneo,®* Rosa Fanci,* Alessandro Bonini,® Nicola Vianelli,®
Maria Grazia Garzia,” Mario Mancinelli,* Maria Elena Tosti,®* Mario Tumbarello,® Pierluigi Viale,® Franco Aversa,* and

Giusenne Rossi® on behalf of the HEMA e_Chart Groun_ltaly
397 atesli

hematolojik
/ malignite \

Haematologica | 2011; 96(9):1366-70.

190 olgu 207 olgu
Ampirik AF Preemptif AF
IFI: 14(%7.4) S IFI:P<0.001 IFI: 49 (%23.7)
IFI 6lim: 1 (%7.1) Oliim:P=0.002 IFI Oliim: 11(%?22.5)
Tum olim: 12 (% 6.3) Tum olim: 33 (%15.9)

Ampirik

IFl insidansi
Antifungal Tedavi ‘ IFl iliskili mortalite
Tum (90 giin) mortalite
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TEDAVI

ampirik vs pre-emptif

Topic discussed

Consensus

Conflict/unresolved issues

Impact of empirical therapy
on patient outcome

[Role of pre-emptive therapy

Lack of good quality evidence to support impact of
empirical antifungal treatment on patient outcome
(Walsh et al., 2008; Pappas et al., 2009; Maertens
etal., 2010; Prentice et al., 2008; Slavin et al., 2008;
Bohme et al., 2009; Cornely et al., 2009)

May be useful, but needs to be studied further.
(Walsh et al., 2008; Pappas et al., 2009; Maertens
etal., 2010)

This lack of evidence has been interpreted in
different ways. BSCH discourages empirical
therapy, and IDSA recommend it only for high risk
patients despite the lack of good quality evidence
(Prentice et al., 2008; Walsh et al., 2008; Pappas
etal., 2009)

Although BCSH recommends routine screening

of high-risk patients, it does not make
recommendations on choice of antifungal drug for
pre-emptive therapy. (Prentice et al., 2008) A new
German guideline for managing lung infiltrates in
neutropenic patients recommends voriconazole or
liposomal amphotericin B for pre-emptive therapy.
(Maschmeyer et al., 2009)



Ampirik tedavi ¢calismalari

AmB-d vs L AmB: Walsh et al, NEJM, 1999

LIPOSOMAL AMPHOTERICIN B FOR EMPIRICAL THERAPY IN PATIENTS
WITH PERSISTENT FEVER AND NEUTROPENIA

THomas J. WarsH, M.D., Rosert W. FiInBerg, M.D., Carowa ArnDT, M.D., JouNn HIEMENZ, M.D.,
CINDY SCHWARTZ, M.D,, DAVID BODENSTEINER, M.D., PETER PAPPAS, M.D., NiTA SEBEL, M.D.,
RICHARD N. GReENBERG, M.D., STepHEN DuMmmMER, M.D., MinDY ScHusTER, M.D., AND JOHN S. HOoLCENBERG, M.D.,
FOR THE NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS INSEASES MYCOSES STuDY GROUP*

Basan oranlan'
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LRI AmBisome® %5
0.1 fork anlamb degh
{95 GA baletiinamighe )
UL Konvansiyonel Amfoterisin B 49,4




Ampirik tedavi ¢calismalari

L AmB vs Vorikonazol: Walsh et al, NEJM, 2002

VORICONAZOLE COMPARED WITH LIPOSOMAL AMPHOTERICIN B
FOR EMPIRICAL ANTIFUNGAL THERAPY IN PATIENTS WITH NEUTROPENIA
AND PERSISTENT FEVER

THOoMAS J. WaLsH, M.D., PETErR Parras, M.D., Drew J. WINsSTON, M.D., HiLLarp M. Lazarus, M.D.,
Finn PETERSEN, M.D., Joun RarrFaLu, M.D., SauL YanovicHd, M.D., Patrick STirr, M.D.,

RicHARD GREENBERG, M.D., GERALD DoNowiTZz, M.D,, AND JEANETTE LEE, PH.D,,
FOR TUHE NATIONAL INSTITUTE OF ALLFAGY AND INFECTIONS Therases Mycoses STy Gaoup*

T 0 10 20 30 40 50

| ! | ! | ! : !
] Fark (%95 GA):
-4.5(-10.6-1.6
Fins-14

Vorikonazol, non-inferiorite icin alt sinira (-10.0) ulasamamistir’ ve

ampirik tedavi icin FDA onayi alamamistir.2

1.Walsh TJ et al. N Engl J Med 2002;346(4):225-234.
2.Petrikkos G, Skiada A. International Journal of Antimicrobial Agents. 2007; 30:108-117.



Ampirik tedavi ¢calismalari

L AmB vs Caspofungin: Walsh et al, NEJM, 2004

Caspofungin versus Liposomal Amphotericin B
for Empirical Antifungal Therapy in Patients
with Persistent Fever and Neutropenia

7o 0 10 20 30 40 50
| . | . | . | . | . |

= %33.7

=539 o (95 )
0.2 (-5.6 - 6.0)

n=556 NG IO Tl 733.9

Liposomal
Caspofungin Amphotericin B
Adve rse Olayla r (N=564) (N=547) Difference (95% Cl)* P Value
percent of patients percentage points
Nephrotoxicity 2.6 11.5 -8.9 (-12.0t0-5.9) <0.001
Infusion-related eventi 35.1 51.6 -16.4 (-22.210-0.7) <0.001
Discontinuation of study therapy because of a drug- 5.0 8.0 -3.1(-6.0t0-0.02) 0.04

related adverse event
Any drug-related adverse event} 54.4 69.3 -14.9(-20.5t0-9.2) <0.001
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A practical critique of antifungal treatment guidelines for
haemato-oncologists - I I

Conflict/unresolved issues

Samér Agrawal', Brian lones®, Rosemarny Bames', Chirks Kibbler', Mike Millen®, Mary Ashoms®,
Sarsana lain’, Anpa Last*, Daad Lewis”, Tom Lewis'®, Mitul Paged"’, and Antomio Paglivea®
Topic discussed Consensus
Criteria for choosing Efficacy and safety are the main considerations
empirical therapy (Walsh et al., 2008; Pappas et al., 2009; Maertens
etal., 2010)

Choice of empirical agent Caspofungin and liposomal amphotericin B are
common choices with good evidence (A) (Walsh
etal., 2008; Pappas et al., 2009; Maertens et al.,
2010)

Additional factors considered are: activity against
Candida and Aspergillus (the two most common
fungal pathogens in this group of patients) by IDSA
and ECIL-3; and cost by ECIL-3 (Walsh et al., 2008;
Pappas et al., 2009; Maertens et al., 2010)

Although voriconazole failed to achieve non-

inferiority when compared with liposomal
amghotericin B, itis still included in ECIL and
IDSA because it is the drug of choice for invasive

aspergillosis and it reduces the incidence

of breakthrough IFD. ECIL-3 and IDSA also
recommend fluconazole for its activity against
Candida; and itraconazole for its similar efficacy,
though acknowledging problems with absorption
and toxicity (Walsh et al., 2008; Pappas et al., 2009;
Maertens et al., 2010)



GUunUumuzde ampirik tedavi




TEDAVI - ampirik

Lipozomal AmB, kaspofungin

vorikonazol, itrakonazol

Antifungal proflaksi almiyor
Enfeksiyon odagi yok
Pulmoner lezyon yok

Proflaksi maya (flukonazol)
Pulmoner lezyon var

Proflaksi (flukonazol)
Pulmoner lezyon var

Proflaksi kuf (posa/vori)

Kaspofungin
Lipozomal AmB

Lipozomal AmB
vorikonazol

Lipozomal AmB

Lipozomal AmB




4. Kanith/Etkene yonelik Tedavi
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invaziv Aspergilloz Tedavisinde
AmB-d vs Vorikonazol

N Engl J Med. 2002 Aug 8;347(6):408-15.

Voriconazole versus amphotericin B for primary therapy of invasive aspergillosis.
Herbrecht R, Denning DW, Patterson TF, Bennett JE, Greene RE, Oestmann JW, Kem WV, Mair KA, Ribaud P, Lortholary O, Sylvester R, Rubin RH, Wingard JR,

Stark P, Durand C, Caillot D, Thiel E, Chandrasekar PH, Hodges MR, Schlamm HT, Troke PF, de Pauw B; Invasive Funqal Infections Group of the European
Organisation for Research and Treatment of Cancer and the Global Asperqillus Study Group.

* Randomize, acik etiketli, 12 haftalik calisma

 Hematolojik malignite veya KHN uygulanmis hastalar
» 277 IA vakasi (kesin veya olasi)

* |V Vorikonazol ile IV amfoterisin B deoksikolat karsilastirmasi

— Voriconazol: 1. giin 2 doz 6 mg/kg, ardindan yedi giin giinde 2 kez 4 mg/kg, ardindan
giinde 2 kez oral 200 mg

— AmB-d: 1-1,5 mg/kg/gin

* SONUC:
— Genel basari orani: Vorikonazol %52.8, AmB-d %31.6 (%95 GA 10.4-32.9)
— Sagkalim: Vorikonazol %70.8, AmB-d: %57.9 (HR: 0.59, %95 GA, 0.40-0.88)
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Herbrecht et al. N Engl J Med 2002;347:408—415



Voriconazole vs LAmB

birebir karsilastiran calisma YOK



Liposomal Amphotericin B as Initial Therapy
for Invasive Mold Infection: A Randomized Trial
Comparing a High—Loading Dose Regimen

with Standard Dosing (AmBilLoad Tiial)

Oliver A. Cornely, Johan Maertens, Mark Bresnik, Ramin Ebrahimi, Andrew J. Ullmann, Emilio Bouza,

Claus Peter Heussel, Olivier Lortholary, Christina Rieger, Angelika Boehme, Mickael Aoun, Heinz-August Horst,
Anne Thiebaut, Markus Ruhnke, Dietmar Reichert. Nicola Vianelli, Stefan W. Krause, Eduardo Olavarria, and
Raoul Herbrecht. for the AmBiload Trial Study Group®

_ Herbrecht 2002 AmBiload 2007
12.haftada Vorikonazol: @ 3 mg LAMB @

Tedavi Basarisi

(tam veya kismi) Amfoterisin B: % 32 10 mg LAMB %46
12.Haftada Vorikonazol: 3 mg LAMB
Sagkalim Amfoterisin B: % 58 10 mg LAMB %59

Voriconazole vs LAmB

birebir karsilastiran calisma YOK




Invaziv Aspergillosis: Primer Tedavi
-m-m

AmB-d Alternatif
Lipozomal A Al Al Bl All Alternatif
ABLC Bll
ABCD D
ltrakonazol Cll
Posakonazol
Vorikonazol Al Al Al Al Onerilir
Kaspofungin Al ClI Cll
Mikafungin CllI
. Uygulanmamali Destekleyici
Kombinasyon Onerilmez Uygulanmamali . Cil
Y ve Vor + anidula CI kanit yok
1. Walsh TJ, et al. Clin Infect Dis 2008;46:327-60.
2. Prentice AG, et al. http://www.bcshquidelines.com/documents/fungal _infection bcsh 2008.pdf
3. Maertens J et al. Bone Marrow Transplantation 2011; 46:709—-18
4. Bohme A et al. Ann Hematol 2014;99:13-32
5. ECIL-5
6. Thursky KA, et al. Intern Med J 2008;38:496—-520.




Invaziv Aspergillosis: Primer Tedavi
“m

AmB-d Alternatif
Lipozomal A Al Al Bl All Alternatif
ABLC Bll
ABCD D
ltrakonazol Cll
Posakonazol
Vorikonazol Al Al Al Al Onerilir
Kaspofungin Al ClI Cll
Mikafungin CllI
. Uygulanmamali Destekleyici
Kombinasyon Onerilmez Uygulanmamali . Cil
Y ve Vor + anidula CI kanit yok
1. Walsh TJ, et al. Clin Infect Dis 2008;46:327-60.
2. Prentice AG, et al. http://www.bcshquidelines.com/documents/fungal _infection bcsh 2008.pdf
3. Maertens J et al. Bone Marrow Transplantation 2011; 46:709—-18
4. Bohme A et al. Ann Hematol 2014;99:13-32
5. ECIL-5
6. Thursky KA, et al. Intern Med J 2008;38:496—-520.
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AmB-d
Lipozomal A Al Al Bl All
ABLC Bll
ABCD D
ltrakonazol Cll
Posakonazol
Vorikonazol Al Al Al Al
Kaspofungin Al ClI Cll
Mikafungin CllI
. Uygulanmamali
Kombinasyon Onerilmez Uygulanmamali . Cil
y ve Vor + anidula Cl
1. Walsh TJ, et al. Clin Infect Dis 2008;46:327-60.
2. Prentice AG, et al. http://www.bcshquidelines.com/documents/fungal _infection bcsh 2008.pdf
3. Maertens J et al. Bone Marrow Transplantation 2011; 46:709—-18
4. Bohme A et al. Ann Hematol 2014;99:13-32
5. ECIL-5
6. Thursky KA, et al. Intern Med J 2008;38:496—-520.
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Onerilir

Destekleyici
kanit yok
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Optimal first-line therapy for Voriconazole is an appropriate first line agent for BCSH do not recommend voriconazole in
invasive aspergillosis proven aspergillosis. anything less than proven disease. Casgofungln
isrecommended in BCSH, but not in other
guidelines. (Prentice et al., 2008)
Liposomal amphotericin B is a reasonable Role of other lipid formulations is not clear
alternative in four guidelines and that
conventional amphotericin should not generally
be considered (Bohme et al., 2009; Thursky et al.,
2008; Walsh et al., 2008; Maertens et al., 2010)



|A'de VCZ + ANID veya Plasebo

ve kombinasyonu ile 6. hafta tim nedenlere bagl
mortalite tek basina den daha dusuk.

* Bu farkhlk, istatistiksel Gsttnlik icin ongorilen degere erismedi

 MITT hastalarinin cogu GM sonucuna 12. Haftaya dek KM Sagkalim (
gore yuksek olasi 1A (218/277, %78.7) 2=
* Yiksek olasi grupta post hoc analiz ile 190+ N L —
ustanluk (+) ~— Voriconazole and placebo 0 = 142)
075+ *  Censored data

* 6. hafta mortalite kombin. grubunda
%15.7 (17/108), monoterapi grubunda
%27.3 (30/110, p-degeri <0.05 (%95 ClI
-22.69, -0.4).

e Vorikonazol ve anidulafungin
kombinasyonunun glivenilirlik ve
tolerabilitesi monoterapi ile esdeger.

Survival Distribution Function
&
1

Marr et all Ann Intern Med. 2015;162:81-89.
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Combination Antifungal Therapy for Invasive Aspergillosis

A Randomized Trial
Kieren A. Marr, MD; Haran T. Schlamm, MD; Raoul Herbrecht, MD; Scott T. Rottinghaus, MD; Eric J. Bow, MD, M5c;
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5. Sekonder profilaksi

e Relaps riski
— KiT hastalarinda %19-33
— AML hastalarinda %16

e Sekonder profilaksinin yarari
— Az sayida vaka
— Vorikonazol ile

— Saptana etkene yonelik olmal

— Masomoto et al ] Chemother 2011;23:17-23
— Cordonnier et al Bone Marrow Transplant 2004;33:943



Ozellikle hematoloji ve transplant tedavi
protokollerinde kullanilan ilaglar
disunuldigunde ilac ilac etkilesimi sorun
mudur?
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ILAC-ILAC ETKILESIMLERI

* llac emilimindeki

etkilesimler Poral vei

* llac
metabolizmasindaki
etkilesimler
— Sitokrom P450
— Glomerular filtrasyon

v | Melabolism '

Gut wall

e Toksisite

Metabolism



llac emilimindeki etkilesimler
* pH degisikligi

— Sadece duslik pH’da iyonize olabilen ajanlar
— Mide asiditesini azaltan ilaclar

* |yonlarla kompleks olusturma

— Antiasidler ve metal iyon iceren bilesikler selat
olusturarak emilimi azaltabilir

* Transport ve enzimatik metobolizma

— Presistemik klirens
* P-glikoprotein (P-gp) lipofilik toksik ilaclarin emilimini azaltir
* CYP 3A4 (kc’dekinden bagimsiz)



Ketakonazol Antiasid Anin emlimi |  Oral solusyon kullan

Itrakonazol Diger ajanlar

(kapstil) H2 reseptor llaclari azol

Posakonazol antagonisti tedavisinden

Sukralfat Iki saat 6nce veya

sonra

Ketakonazol PPi A dizeyi | kullan

Itrakonazol B diizeyi 1

Posakonazol * Vori emilimi

Vori ** etkilenmez

* Presistemik klirens P-gp ve CYP icin hem subtrat , hem de
inhibitor

* Greyfurt CYP- 3A4 inhibitoru

* Posakonazol yagl yiyeceklerle

* Vorikonazol a¢ alinmali



Sitokrom P450

Insan 14 aile mevcut
%95 6 CYP
Insanlar arasinda fark var

CYP 2C19 zayif
metabolize ediciler
homozigot ise
vorikonazol dizeyi 4 kat
artiyor

— Kafkas irk %5

— Asya %15-20

GYP2C19'6

NN

Cytochrome P450° Family Sub-family Enzyme Allele
Proportion of Drugs Metabolized by P450 Enzymes

CYP2D6
19% CYPIA/2
11%

Cyr2C19
8%

CYP2C8/9
16%

CYP3A4/5
36%

CYP2A6
3%

Adapted from: Wrighton SA et al. Crit Review Toxicology 1962:22:1-22.
Kashube and Bertino. Mechanisms of drug interaction. In Drug Interactions in Infections Diseases. Humana Prass. 2001



CYP3A4 CYP2C8/9 CYP2C19
inhibitor | Substrat | Inhibitér | Substrat |inhibitor | Substrat
Flu ++ + ++ + +
Itra +++  |+++ |+
Vori + + ++ + ++ +++
Posa ++




 VVorikonazol
— CYP2C19, CYP2(C9, CYP3A4

e Posakonazol
— CYP enzimleri ile metabolize edilmez

— Glukoronidasyon ile metabolize olur
* Fenitoin ve rifabutin glukoronidasyonu arttirir

— CYP3A4 inhibitoru



CYP enzimini Sonuc- Oneri
indiikleyen ilaglar

INH Ketokonazol Azoller yikilir, diizey |
Rifampin Itrakonazol Baska bir antifungal
Fenitoin Flukonazol Amfo b veya ekinokandin
Karbamazepin Vorikonazol

Fenobarbital Posakonazol

Ritonavir



CYP tarafindan
metabolize edilen

ilaclar

Oral antidiyabetik
warfarin

Siklosporin

Tacrolimus

Sirolumis

Fenitoin, karbamezepine
Triazolam, alprazolam,
midazolam, Diltiazem
INH ,Rifampin, Rifabutin
Kinidin

Proteaz inhibitorleri
Busulfan, Vinkristin
Siklofosfamid

Digoxin, Loratidine

Ketokonazol
Itrakonazol
Flukonazol (ylksek doz)
Vorikonazol

llaglarin diizeyi 1

Vori ve posa ile sirolimus
kontrendike

Mimkinse beraber
kullanimdan kagin
Baska bir grup kullan
Serum dulzeyi takibi yap
Dozu ayarla



Ketokonazol
Itrakonazol
Flukonazol
Vorikonazol
Posakonazol

Rifampin
Hidantoins
-Fenitoin
- Dilantin

Tacrolimus
Siklosporin
sirolimus

A dizeyi | Baska bir antifungal

B diizeyi 1 Amfo b veya
ekinokandin

B diizeyi 1 Vori ve posa ile
sirolimus

kontrendike



Yaygin CYP-Azol Etkilesimleri Ozeti

Karbamazepin

Fenobarbital Azol
Aol + Fenotoin konsantrasyonunda
_ |zoniazid azalma
S_ltolll<rom.P_45Q Rifampin
indiikleyicileri Rifabutin 1
Nevirapin
Statinler
Azol + Siklosporin Madde
Takrolimus
. konsantrasyonunda
Sitokrom P450 Sirolimus art|§
maddeleri Proteaz inhibitorleri

(sakinauvir, ritonavir)

Ca?* kamal blokorleri

(diltiazem, verapamil,

nifedipin, nisoldipin)

T

Lewis R. Medical Mycology 2006;44:5349-S356.



llac- ilac etkilesimleri

A ilaci B ilaci Onemi

Amfo B | Antineoplastik nefrotoksisite 1
Digitaller toksisite B 1
Nefrotoksikajanlar A'nin
-aminoglikozid nefrotoksisite 1
-sidofovir
-siklosporin




e www.drugs.com/drug interactions.php

 www.medscape.com/druginfo/
druginterchecker



Triazole Antifungal Therapeutic
Drug Monitoring

ECIL 6 meeting

September 11-12, 2015
Sophia Antipolis, France

Azole affects on metabolism of other drugs

* Patients should have medication records screened using suitable
computerized screening database before starting and stopping
antifungals (Alll)

* Examples: www.fungalpharmacology.org;
www.aspergillus.ork.uk/content/antifungals-drug-interactions, or
commerical products such as Lexi-comp Lexi Interact®

* Patient receiving co-medication metabolized through CYP P450 ->esp.
CYP3A4:

* Consult drug interactions database or clinical pharmacologist (Alll)

* Medications inducing UGT enzymes
* Consult drug interactions database or clinical pharmacologist (Alll)




Triazole Antifungal Therapeutic
Drug Monitoring

ECIL 6 meeting

September 11-12, 2015
Sophia Antipolis, France

Drug interactions affecting azole levels

* Patient receiving co-medication that induces CYP-P450
enzymes:

* Change in therapy to non-interacting antifungal
recommended (All)
* Patient receiving co-medication that induces UGT

enzymes:
* TDM recommended for posaconazole (All)

* Patient receiving antacids and PPl with itraconazole
capsules or posaconazole suspension
« TDM recommended (All)



AC DUZEYI OLCUMLER

Triazole Antifungal Therapeutic
Drug Monitoring

ECIL 6 meeting

September 11-12, 2015
Sophia Antipolis, France

Therapeutic drug monitoring (TDM) of antifungal agents: guidelines
from the British Society for Medical Mycology

H. Ruth Ashbeel*, Rosemary A. Bames?, Elizabeth M. Johnson?3, Malcolm D. Richardson?,
Rebecca Gorton® and William W. Hope®

J Antimicrob Chemother 2014; 69: 1162-1176



iLAC DUZEYi BLCUMLER

Triazole Antifungal Therapeutic
Drug Monitoring

ECIL 6 meeting

September 11-12, 2015
Sophia Antipolis, France

Therapeutic drug monitoring (TDM) of antifungal agents: guidelines
from the British Society for Medical Mycology

H. Ruth Ashbeel*, Rosemary A. Bames?2, Elizabeth M. Johnson3, Malcolm D. Richardson¥?,
Rebecca Gorton® and William W. Hope®

J Antimicrob Chemother 2014; 69: 1162-1176

Therapeutic drug monitoring Recommendation 5: TDM should be performed
in the majority of patients receiving voriconazole

v No indications for therapeutic drug monitoring of Recommendation 6: A minimum lower target

amphotericin B or the echinocandins; concentration for TDM for treatment of established
measurement of fluconazole concentrations is disease is a trough concentration of >1 mg/L or a
trough:MIC ratio of 2-5

rarely necessary
v . IR ; Recommendation 7: A trough concentration to minimize
Therapeutic drug monitoring of itraconazole, i relited Rokicity 15 <4 mylL

voriconazole, and posaconazole is usually needed.
Specifically, voriconazole monitoring is needed in Recommendation 8: Voriconazole concentrations should

. be measured in the first 5 days of therapy and regularly
most patients thereufter




Triazole Antifungal Therapeutic
Drug Monitoring

ECIL 6 meeting

September 11-12, 2015
Sophia Antipolis, France

Summary of TDM plasma target level recommendations

Triazole Recommended plasma range® Timing of first
trough sample

Voriconazole
Prophylaxis and treatment: All (efficacy) After 2-5 days;
Acceptable: 1-6 mg/L; All (toxicity) (repeat sampling
Optimal: 2-5 mg/L recommended)
Posaconazole
Prophylaxis: > 0.7 mg/L BII (efficacy) Tablet/IV: after
Treatment: > 1.0 mg/L All (efficacy) 3 days:
Suspension: 5-7
days.*
Itraconazole
Prophylaxis: 0.5-4 mg/L All (efficacy) 7-15 days;*

Treatment: 1-4 mg/L BII (toxicity)
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Hematoloji hastalarinda en sik fungal
enfeksiyon etkenlerinden biri olan
Aspergillus spp tedavisinde azol direncinin
tedavi basarisi tuzerindeki etkileri nelerdir?




/0|0

Susceptible

[ @I CIOIOD —» +OJO0JO]O

I O OO |O Resistant

Mutated nuclei outnumbered

by wild-tvpe nuclei Verweij et al.2009; Lancet Infect



PE. Verwetj et al. / Drug Reststance Updates 21-22 (2015) 30-40

@ :
Patient route
° >
Characteristics
* Long term azolet

Mavi: azol duyarh
* Point mutations in the Cyp51 A-gene or

Kirmizi azol direncli IR S 4
* Multiple resistunce mechanisms may be
- found in di flerent colonies from a
" smgle specimen
e o
. -
P Environmental route
% 80 K s
Characteristics
Exposure of A. fumigatus in : o fh S Sl e
the environment to azole
ﬁmgmdn wnqx f“"““y * Only a few resistance mechanisms
aguinst aspergilh Sosciibed
+ Resistance mechanisms consist of
Cyp51 A-substitution with




Hydroxy-methyl-glutaryl (HMG)-CoA

¢ HMG-CoA reductase
Ergosterol Sentezi

Mevalonic acid

Kandida: ERG 11
Aspergillus CYP 51 Y

Allylamin&?’t&rbiqa@e) * Squalene epoxidase (ERG1)

m§~

A>S-desaturase
(ERG3) Azoles § Cl4odemethylase (ERG11)

-y
-

C14-demethyl-lanosterol

14a-methyl-3,6-diol
Amorolfine * C14-reductase (ERG24)

Fecosterol
Amorolfine * AB7.isomerase (ERG2)

Episterol

Polyenes (amphotericin B) —— Ergosterol

TRENDS in Molecular Medicine



Acetyl CoA

l

Squalene Allylamine
Squalene

monooxygenase drugs
Squalene-2,3 oxide

l

(CYP51A) Lanosterol

14-a-demethylase h Azoles

e > -o-

Ergosterol



Azol Diren¢ Mekanizmalar

A
1. ilacin hiicreye girisinde defekt 2. Efluks pompasi

LT

8 4. Enzimin asir1 uretilmesi

3. Enzime baglandig1 bolgede mutasyon




CYP 51 A Mutasyonlari

Amino asit mutasyonlari Azol direnci

M2201, M220V, M220K, M220T itrakonazol direnci ile beraber
posakonazol ve vorikonazol
duyarlihginda azalma

G54R, G54E, G54W, G54V ltrakonazol ve pozakonazol direnci

L98H Multi azol direnci

G138C itrakonazol, vorikonazol direnci

e L98H mutasyonu sonucu promotor gen (tandem repeat)
aktivitesi artar

e CYP 51 uretiminde ve enzim aktivitesinde 8 kat artma

Mellado (2004,2005, 2007), Verweij 2007, Snelders 2009



TR34/L98H gen mutasyonu tarimsal — bahce bitkileri
icin kullanilan azollere bagli gelisir

e Bir digeri de TR46/Y121F/T289A

A terreus ve A flavus ile mutasyonel direng gelisimi son
derece nadirdir

Azol direnci tespitinde duyarlilik - MIK tayini su an
icin en guvenilir yontem

e EUCAST ve CLSI M38 A2
Molekuler yontemler uzerinde calisiimakta (PCR)

e Serum ve BAL ‘da azol direnci tayini
e Chong et al., 2015, White et al., 2015



Azol direncli
Aspergillus prevalansi

40
- 30
£ 20
i%, 12.3%

10

N:3 (0%)
o |
1945-1988 (n=114) 2002 (n=81)

Calisma donemi

Verweij PE, et al. NEJM 2007;356:1481-3.



RESEARCH

Frequency and Evolution of Azole
Resistance in Aspergillus fumigatus

Associated with Treatment Failure’

Susan J. Howard, Dasa Cerar, Michael J. Anderson, Ahmed Albarrag, Matthew C. Fisher,
Alessandro C. Pasqualotto, Michel Laverdiere, Maiken C. Arendrup, David S. Perlin,
and David W. Denning

e 519 klinik izolatta itrakonazol direnci %5 (n: 34)

e %65 vorikonazol ¢capraz direnci
e %74 posakonazol direnci
e Yillar icerisinde artis gosteriyor (1997 — 2007)

e Degerlendirilebilen 14 vakanin:

e 13 ‘Unde onceden azol kullanimi oykusu var
e 8 i inde tedaviye ragmen ilerleme
e 5 ‘inde stabil yanit

e Cyp51A mutasyonu Denning D, Emerg Infect Dis ,2009
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Aspergillomasi olan hastadan izole edilen 8 ardisik A fumigatus
susunda ortaya c¢ikan cogul direnc¢

AAC

4

Rapid Induction of Multiple Resistance Mechanisms in Aspergillus
fumigatus during Azole Therapy: a Case Study and Review
of the Literature

Simone M. T. Camps, 2P Jan W. M. van der Linden,2P Yi LI,2® Ed J. Kuljper,© Jaap T. van Disseld Paul E. Verweij,>b

and Willem J. G, Melchers*®

Departmeant of Medical Microbiology, Radhoud Untversity Nijmegen Madical Centre, Nijnagen, The Nethedands®; Nijmaqen Institute for Infection, Inflammation and
Immunity (N4i}, Nijmegen, The Netherlands®, Department of Medical Microbiclogy, Leiden University Medical Centre, Leiden, The Netherands<, and Department of

Infectious Diseases, Lesden University Medical Centre, Leiden, The Netherdands?

Nine consecutive isogenic Aspergillus fumigatus isolates cultured from a patient with aspergilloma were investigated for azole
resistance. The first cultured isolate showed a wild-type phenotype, but four azole-resistant phenotypes were observed in the
subsequent eight isolates. Four mutations were found in the cyp31A4 gene of these isolates, leading to the substitutions A9T,
G54E, P216L, and F2191. Only G54 substitutions were previously proved to be associated with azole resistance, Using a Cyp51A
homology model and recombination experiments in which the mutations were introduced into a susceptible isolate, we show
that the substitutions at codons P216 and F219 were both associated with resistance to itraconazole and posaconazole. A9T was
also present in the wild-type isolate and thus considered a Cyp51A polymorphism. Isolates harboring F2191 evolved further into
a pan-azole-resistant phenotype, indicating an additional acquisition of a non-Cyp51A-mediated resistance mechanism. Review
of the literature showed that in patients who develop azole resistance during therapy, multiple resistance mechanisms com-

Simone MT, AAC 2012




TABLE | Isolates obtained [rom the patient suffering from pulmonary aspergilloma

. : MIC {mg/liter) Microsatellite no. of repeats
Date of isolation

Isolate no.  (day mo.yr) Specimen  Cyp51A substitution 1TC  VRC  POS 3A 3COo4A A Treatment
29.9.2008 Sputum AST 0.5 | 0.063 13
17-11-2008 Sputum A9T, FZ191 =16 1 0. l 13
17-12-2008 Sputum A9T, P21el =16 1 13
25-2-2009 Sputum A9T, F2141 =16 =16 13

ITC
VRC
POS
POS
POS
POS
POS
I-AMB + CAS
L-AMB + CAS

>® & W

Sputum I, 219 >16 8 =16 13

19-3-2009 Sputum A9T, F219 =16 13

16-5-2009 Sputum A9T, >16 =16 13

5.6-2009 Sputum A9T, =16 =16 13

vii-14 ' BAL AYT, =16 0. 13

x> 8 K

Simone MT, AAC 2012
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Mechanism and spread of TR-L98H azole
resistance

. R 7 0

-

Prospective surveillance of azole

resistance in the Netherlands 2007-2009;
2,062 clinical isolates

Azol direnci olan 1zolatlarin

> % 90 ‘inda sebep TR/L9ISH

mutasyonu %’
P
'
Prencsad.rasistanca man banicm:
Azol direncli tiirlerde mortalite: %88 flepas in
. __Point mutations thouaht to arise in isolates exnosed to azoles
Vakalarin %64 ‘i azol naif e

Has a significant Impact on the management of 1A

Van der Linden et al. 2011,
Verweij et al. 2009
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Figure 2: Total volume of fungicides and triazoles sold in the Netherlands betwes _
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Does farm fungicide use induce azole resistance
in Aspergillus fumigatus?
2

Rui Kano'*, Erina Kohata', Akira Tateishi', Somay Yamagata Murayama?,
Dai Hirose?, Yasuko Shibata®!, Yasuhiro Kosuge?, Hiroaki Inoue’,
Hiroshi Kamata® and Atsuhiko Hasegawa®

Abstract

Azole resistance of Aspergillus fumigatus isolates has been reported worldwide and
it would appear to be mainly due to a point mutation in the 14«-sterol demethylase
(CYP51A) gene, which is the target enzyme for azoles. The mutation has been confirmed
in isolates from patients who received long-term itraconazole (ITZ) therapy and from
agricultural fields where high levels of azole fungicides were employed. However, the
relationship between farm environments and azole-resistant A. fumigatus has not been
fully studled In this investigation, 50 isolates of A. fumigatus were obtained from a farm

etraconazole has been sprayed twice a year for more than 15 years. The mean

minimum mhsbttory concentration (MIC) of isolates was 0.74 {0.19-1.5) mg/L against ITZ,
which was below the medical resistance level of ITZ. The sequence of CYP51A from
isolates indicated no gene mutations in isolates from the farm. Antifungal susceptibil-
ity of isolates to tetraconazole showed that spraying with tetraconazole did not induce
resistance to tetraconazole or ITZ in A. fumigatus.

Kano R, Medical mycology 2015



Uluslararasi Prospektif Azol direnci taramasi
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2,941 A. fumigatus species complex isolates

v
1.450 patients

453 Aspergillus disease — 353 Aspergillus disease + 644 unknown

158 noninvasive 195 invasive:
44 proven

108 probable
36 possible
24 CPA/bronchitisT 46 ABPA 50 Aspergilloma 7 not classifiedf

10Rg 185 S

0 1
TR,,/L98H TR, /L98H

Verweij et al. 2015, Emerg Infect Dis
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A Journal of Infection and Chemotherapy " E
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journal homepage: htip//www. elsevier

Onginal artide

First determination of azole resistance in Aspergillus fumigatus strains ®¢-,m.u...
carrying the TR34/L98H mutations in Turkey

Giillsah Ece Ozmerdiven *, Secil Ak ”, Beyza Ener *°, Harun Agca *, Burcu Dalyan Cilo *,
Berrnin Tunca “, Halis Akalin

e 413 vakadan 746 A. fumigatus izolati (1999-2012)
e Itrakonazol direnci %10.2

e Direngli izolatlarda TR,,/L98H mutasyonu (86.8%)

e Bursa ve cevresinde yuksek tebukonazol kullanimi



Table 4
In vitro susceptibility results of itraconazole resistant isolates.

MIC ranges (mg/L) MICsp (mg/L) MICqo (mg/L)

Itraconazole >16 >16 >16
Voriconazole 2—8 8
Posaconazole 0.064-4 2
Amphotericin B 0.5-2 0.5

MIC: Minimal inhibitory concentration.

Ozmerdiven GE, J of infection Chemoter2015



Environmental Isolates of Azole-Resistant Aspergillus fumigatus in
Germany

Oliver Bader,? Jana Tiinnermann,® Anna Dudakova,® Marut Tangwattanachuleeporn,®® Michael Weig,® Uwe GroB,* MykoLabNet-D

e Genel direnc orani %12, en sik TR/L98H

TABLE 1 Drug resistance patterns

MIC, range (g -ml™ ")

Cyp51A isoform 1 Itraconazole Voriconazole Posaconazole

TR,,/1L98H >32 1to4and =32 0.125t00.5
TR, /Y121F/T289A l1to2 4 to >32 ]
TR4/Y121F/M1721/ >32 0.5
T289A
(G54A / >4 0.125 1
M2201 -6 ] 0.5
wild type 3 1
“ Forty-four isolates with MIC,, values within the range of 1 to 4, and one isolate at

>32.

Bader O, AAC 2015



Journal of
J Antimicrob Chemother 2015; 70: 1522-1526 AntlmlcrOblal
doi:10.1093/jac/dku566 Advance Access publication 27 January 2015 Chemother(]py

Emergence of azole-resistant invasive aspergillosis in
HSCT recipients in Germany

J. Steinmann*t, A. Hamprecht2t, M. J. G. T. Vehreschild34, 0. A. Comely3-5, D. Buchheidt$,
B. Spiess®, M. Koldehoff7, J. Buer?, J. F. Meis®? and P.-M. Rathl

--.. 4@ e
Iki merkezden 762 ilik nakli vakasinda

27 vakada A fumigatus
8 ‘inde azol direnci (biri hari¢ hepsi antifungal profilaksi +)

7/8 mortal seyretmis
5 ‘inde TR34 / L98H, 2 ‘sinde TR46 / Y121F

Bu c¢alismada artik notropenik hastalarda 4 fumigatus 1zole

edildiginde duyarlilik testi ¢alismanin gerekliligi vurgulaniyor




Journal of
J Antimicrob Chemother 2015; 70: 1522-1526 AntlmlcrOblal
doi:10.1093/jac/dku566 Advance Access publication 27 January 2015 ChemOtherapy

Emergence of azole-resistant invasive aspergillosis in
HSCT recipients in Germany

J. Steinmann1*f, A. Hamprecht?t, M. J. G. T. Vehreschild3#, 0. A. Comely3-5, D. Buchheidts,
B. Spiess®, M. Koldehoff7, J. Buer?, J. F. Meis®? and P.-M. Rath?

Table 1. Characteristics of HSCT redipients with azole-resistant TA and their corresponding A. fumigotus isolates

Days after Discharge
aGvHD HSCT until Antifungal status
Sex, grade {only ARAF prophylaxis MIC (ma/L) (100 days
Patient age Underlying ifallogeneic  Date of  detection Initiol EORTC/MSG  (before —— Antifungal  ofter ARAF Couse
no. (years) disease Tx) HSCT (days) specimen criterion  detection) Type of mutation IC VRC POS  treatment  detection) of death
1 M, 46 AML v 13.12.2011 140 BAL probable CAS TR3./LS8H =16 2 05 CAS died sepsis
2 M 54  AML I 21.02.2012 112 trochea! probable L-AMB  WT =16 4 05 VRC died relopse, MOV
secretion
3 F, 65  AML I 22,02.2012 134 sputum probable POS TR32/LS8H =16 4 05 POS died sepsis, MOV
(A M, 66  Acute biphenotype I 27.06.2012 21 tracheal probable POS TR3</LS8H =16 2 05 L-AMB, died sepsis, MOV
leukaemio secration later VRC
5 F,58  MDS RAEB-II v 31.01.2013 137 tracheal probable VRC TR3./L98H =16 2 05 VRC died sepsis, MOV
secretion
& F, 38 Plasma cell I 28.03.2013 52 stool possible ITC TR /LS8H =16 2 05 VRC clive
leukoemio
7 M, 43  CLLBinet C v 21.12.2012 272 BAL probable VRC TR/V121F/T285A =16 16 05 L-AMB, died GvHD, MOV
later VRC
8 F,52  Follicular B-NHL 26.06.2012 5 BAL proven TR/Y121F/ T285A 1 =16 05 L-AMB, died sepsis
grade Iflo later CAS

M, male; F, ferale; MDS, myelodysplastic syndrome; CLL, chronic lymphocytic leukaemia; NHL, non-Hodgkin lymphoma; aGvHD, acute graft-versus-host disease; ITC, itraconazole;
VRC, voriconazole; POS, posaconazole; CAS, caspofungin; MOV, multi-organ failure; Tx, transplantation; BAL, bronchoalveolar lavage; RAEB, refractory anaemia with excess blasts.

Steinann J, JAC, 2015
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Contents lists available at ScienceDirect

Drug Resistance Updates

journal homepage: www.elsevier.com/locate/drup

International expert opinion on the management of infection caused
by azole-resistant Aspergillus fumigatus

Paul E. Verweij®*, Michelle Ananda-Rajah”, David Andes®, Maiken C. Arendrup?,
Roger . Briiggemann®, Anuradha Chowdhary’, Oliver A. Cornely £, David W. Denning”,
Andreas H. Groll’, Koichi Izumikawa/’, Bart Jan Kullberg¥, Katrien Lagrou',

Johan Maertens™, Jacques F. Meis*", Pippa Newton", lain Page",

Seyedmojtaba Seyedmousavi?, Donald C. Sheppard“, Claudio Viscoli?, Adilia Warris®?,
]J. Peter Donnelly”

3 Department of Medical Microbrology, Radboud University Medical Centre, Nifmegen, The Netheriands

b General Medicine and Infectious Diseases Units, Alfred Health, Melbourne, Australia

© University of Wisconsin School of Medictne and Public Health, Madison, USA

¢ Unit of Mycology and Parasttology, Statens Serum Institut, Copenhagen, Denmark

© Department of Pharmacy, Radboud University Medical Centre, Nifmegen, The Netheriands

! Department of Medical Mycology, Vallabhbhat Patel Chest Institute, Untversity of Delh, Delht, India

® Ist Department of Internal Medicine, Clinical Trials Centre Cologne — BMBF 01KN1 106, Centre for Integrated Oncology (0O Koin Bonn, and Cologne
Excellence Cluster on Celhilar Stress Responses in Aging-Assoctated Diseases, Cologne, Germany

" National Aspergtllosts Centre, Untversity Hospital of South Manchester, The University of Manchester, Manchester Academic Health Science Centre,
Manchester, United Kingdom

! Infectious Disease Research Program, Center for Bone Marrow Transplantation and Department of Paediatric Haematology/Oncology, University Children’s
Hospital, Muenster, Germany

I Department of Molecular Microbiology and Immunology, Nagasak! University Graduate School of Blomedical Sclences, Nagasakt, Japan

¥ Department of Internal Medicine, Radboud Untversity Medtcal Centre, Nijmegen, The Netheriands

! Department of Microbtology and immunology and Nattonal Reference Center for Mycosts, Untversitaire Ziekenhutzen Campus Gasthuisberg, KU Leuven,
Leuven, Belgium

™ Department of Haematology, Universitatre Ziekenhutzen Campus Gasthuisberg, KU Leuven, Leuven, Belgium

" Department of Medical Miarobiology and Infectious Diseases, Cantsius Wilhelmina Hospital, Nifmegen, The Netheriands

¢ Departments of Medicine, and Microbiology and Immunology, McGill Untversity, Montreal, Canada

P Division of Infectious Diseases, University of Genova { DISSAL), A.O.U. IRCCS San Martino-IST, Genoa, Italy

% Aberdeen Fungal Group, Institute of Medical Sclences, University of Aberdeen, Aberdeen, United Klngdcv .. .

* Department of Haematology, Radboud Untversity Medical Centre, Nijmegen, The Netherlands erweij PE, Dru resistance updates 2015



Azol direnci yok veya az goriilen (<%35) bolgeler

Tedaviye Vorikonazol ile baslanabilir

Kiiltiirde A fumigatus tiretilirse

Su durumlarda duyarhhk bakilmah
Vahsi tip Azol * Azol direnci goriilen bolge
* Hizh (£ 72 sonu¢ alinabiliyorsa
* > 5 koloni test edilmesi onerilir
Diren¢c mekanizmasi da belirlenmeli

duyarlilik direncli

Vori ile Azol monoterapisinden kacin G0z onlinde bulundur
devam Lipozomal AmB kullan Notropeni siiresi
Veya [lac etkilesimleri
Vorikonazol + Ekinokandin [lag diizeyi takibi
Veya Organ disfonksiyonu
Diger azol dis1 tedaviler Antifungal kullanim oykiisii
(ekinokandinler) AF duyarlilik sonuglari
Hastaligin ciddiyeti




Yiiksek cevresel Azol Direnci Olan Bolgelerde (>%10)

Aspergilloz tedavisi karar1 alindiginda

Aspergillus dis1 enfeksiyon
Etkinlik farkhihklar
Diren¢ mekanizma
epidemiolojisi

Vorikonazol + Ekinokandin
veya
Lipozomal AmB

Direng var Direng yok Kiiltiir negatif
Duyarlilik bilinmiyor

Tedaviyi Vorikonazol Iki hafta sonra ve klinik diizelme varsa
fenotip / tedavisine ge¢ De-eskalasyon denenebilir
genotipe gore (Efektif serum Yakin takip sartiyla (seum diizey takibi,
ayarla diizyine ulasana galaktomannan, CT)
kadar LAMB ile Vori veya Posa




Panel Onerileri - Genel

Ozellikle uzun siireli azol alanlarda diizenli kiiltiir
Balgam kulturu (yuksek volumlu)

Balgam kulturu uremelerinde 25 koloni test edilmeli

* Uzun sure antifungal alanlarda sub-optimal serum
duzeyi direncg geliseceginin kuvvetli gostergesidir

Panel bu nedenle terapotik duzey takibi onermektedir



Ozet

Cevresel — zirai kokenli azol direnci artmaktadir

Azol direncli funguslarla mortalite yuksektir
Mumkunse kultur sayimizi arttirmaya calismaliyiz
Ureyen izolatlarda duyarlilik calismaliyiz

Cevre taramasi yapmaliyiz

Uzun sureli azol alanlarda siki degerlendirme yapmall

Mumkunse serum duzey takibi
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