LI |

Rehberler Esliginde Antifungal
Tedavi

Dr. Murat Akova

Hacettepe Universitesi Tip Fakiiltesi
Infeksiyon Hastaliklari1 AD,
Ankara

e i
ﬁmunlﬁ

o iy W a ¥ HP A

gt EppRIEN A 3

A ‘
T UL TRER R . B R Jf-‘;ﬂjﬁ ﬁl h ; '
e et e O BT Lf 4 ag,
Y . il r
ml (\f ' ; :,J;M ';‘ v .&.




~ Guidelines

—
———— .

Courtesy of Ben de Pauw



Guldelines
Practice vs Praxis




Journal of
Antimicrobial
d0i:10.1093 ac/dkt390 Chemotherapy

J Antimicrob Chemother 2013; 68 Suppl 3: iii25-iii33

A multidisciplinary team approach to the management of patients with
suspected or diagnosed invasive fungal disease

Ronen Ben-Ami'* KazimierzHalaburda?, GalinaKlyasova3, Gokhan Metan®, Tigran Torosian® and Murat Akova®

!Infectious Diseases Unit, Tel Aviv Sourasky Medical Center and Sackler School of Medicine, Tel Aviv University, Israel; “Department of Stem
Cell Transplantation, Institute of Haematology and Transfusion Medicine, Warsaw, Poland; Department of Clinical Microbiology, Mycology
and Antibiotic Therapy, Russian Haematological Centre, Moscow, Russia; "Department of Infectious Diseases and Clinical Microbiology,
Faculty of Medicine, Erciyes University, Kayseri, Turkey; *Department of Haematology, Oncology and Internal Medicine, Medical University of
Warsaw, Poland; *Department of Infectious Diseases, Hacettepe University School of Medicine, Ankara, Turkey

*Corresponding author. Tel: +-972-3-6974347; Fax: +972-3-6974996; E-mail: ronenba@tlvmc.gov.il




Infectious
diseases
specialist

Clinical
pharmacologist

Haemato-
oncologist
Team Leader

Pathologist

Radiologist

Medical
microbiologist

Figure 1. Diagram of the key members of the IFD-MDT.
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Yillik infeksiyon hizi

Hematolojik Kanserli Hastalarda
Invaziv Fungal Infeksiyon Sikligi

Aspergillus spp. —B-Diger kiif —A— Candida spp.
—®- Diger maya —B- Tiim fungal etkenler

/I

\ / — n=538 IF|

o ——— /—I_—'» —_— —_—
1999 2000 2001 2002 2003

Pagano L, et al. Haematologica 2006;91:1068



Avrupa’da Kandidemi

Kandida Tirlerinin Dagilimi

Other

O C. tropicalis

O C. glabrata

C. parapsilosis
Bl C. albicans

Surgery Intensive Solid Haematologic Foetal HIV
(933) care tumour malignancy immaturity infection
(839) (471) (257) (124) (63)

Tortorano et al., Int J Antimicrob Agents 2006; 27: 359



“Prospective Antifungal Therapy
(PATH) Alliance” Calismasinda
Kandidemi

* 2019 hasta
— 1 Temmuz 2004-5 Mart 2008

* C. albicans (%45.6)

* 12. haftada kaba mortalite %35.2

— C. parapsilosis %23.7
— C. krusel %52.9

Horn DI, et al. Clin Infect Dis 2009:48:1695
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Kandida Turlerinin Dagilimi
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albicans glabrata paraps. tropicalis krusei lusitan. others

Horn DI, et al. Clin Infect Dis 2009:48:1695



Kandidemili Hastalarda 12.
Haftada Sagkalim-PATH
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Horn DI, et al. Clin Infect Dis 2009:48:1695



Hacettepe’de Kandidemi

* 2001-2011, retrospektif analiz

* 18.426 pozitif kan kulturu
— 858 kandida-pozitif kan kulturu

— 381 izolat, tek hasta, ilk atak
« Kandida en sik uretilen 5. patojen

Alp S, Arikan-Akdagh S & Akova M. 2012
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Hacettepe’de Kandidemi Izolatlar:
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Alp S, Arikan-Akdagh S & Akova M. 2012



Kandida Turleri ve Altta Yatan

Hastaliklar
Hacettepe 2001-2010

100 Diger NAC
80 m C. glabrata
60 C. tropicalis

%40 m C. parapsilosis

m C.albicans

Alp S, Arikan-Akdagh S & Akova M. 2012



Kandidemi Izolatlart
Hacettepe 2013

12%__

40% n=75
1%____
= C. albicans
m C. parapsilosis
m C. glabrata
C. tropicalis
Diger mayalar

14%

27%

Akdagh-Arikan S, 2013



Invaziv Kandidiyazis Tedavisi
IDSA 2009

Flukonazol-S sus olasi
Hasta stabil

Evet / \ Hayir

| |

Fluconazole 800 mg IV ekinokandin

]
O\

Evet Hayir

Pappas G, et al. Clin Infect Dis 2009;48:503
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Calisma Gruplari

Diagnostic procedure

ICU (medical & surgical)

Other non-immunocompromised
(medical & surgical), other
immunocompromised situations

Paediatrics

PICU

Haematology/Oncology

HIV/AIDS
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TABLE 2. Strength of the ESCMID recommendation and
quality of evidence

Strength of a recommendation

Grade A ESCMID strongly supports a recommendation for use
Grade B ESCMID moderately supports a recommendation for use
Grade C ESCMID marginally supports a recommendation for use

Quality of evidence

Level | Evidence from at least | properly designed randomized
controlled trial
Level II* Evidence from at least | well-designed clinical trial, without

randomization; from cohort or case—controlled analytic studies
(preferably from >1| centre); from multiple time series; or from
dramatic results of uncontrolled experiments

Level Il Evidence from opinions of respected authorities, based on clinical
experience, descriptive case studies

*Added index:

~ meta-analysis (or systematic review of randomized controlled trials).

«transferred evidence, that is, results from different patients’ cohorts, or similar
immune-status situation.

h: comparator group: historical control.
o uncontrolled trials.

.. published abstract (presented at an international symposium or meeting).




Intention: Morbidity  Intention: Survival

reduction improvement
SoR QoE SoR QoE |
A I I O " e n e i k K H N Intervention (anti-Candidal prophylaxis) during the neutropenic phase
J Fluconazole 400 mg qd if no prophylaxis is A | A | ]
- considered

K an d I d a ltraconazole* 2.5 mg/kg oral solution tid B | C | ]
Posaconazole*® 200 mg tid A Iy B Il ]
P f . I k . . Voriconazole* 200 mg bid A I C I ]
r O I a S I S I Caspofungin* 70/50 mg qd C I, Cc I ]
Micafungin* 50 mg qd A | C | ]

Anidulafungin NR ND NR ND
Liposomal amphotericin B 50 mg every other B Il o] I ]

day iv, 100 mg/weekly

Intervention (anti-Candidal prophylaxis) during the first 100 days without GVHD and neutrophil recove

Fluconazole 400 mg qd A | A | |
Itraconazole* 2.5 mg/kg oral solution tid B | C | |
Posaconazole* 200 mg tid C 1} C 1} |
Voriconazole* 200 mg bid A | C | |
Caspofungin* 70/50 mg qd C I, C Iy |
Micafungin®* 50 mg C ] C ] |
Anidulafungin NR ND NR ND
Liposomal amphotericin B 50 mg every other C 1} C 1}
day iv, 100 mg/weekly
Intervention (anti-Candidal prophylaxis) in GVHD
Fluconazole 400 mg qd A I Cc | ]
Itraconazole* 2.5 mg/kg oral solution tid C | C | ]
Posaconazole* 200 mg tid A | B | ]
Ulimann AJ, Akova M, Herbrecht R, et al. '
Clin Microbiol Infect 2012;18 (suppl.7):53-67 |ttt : | . ! |

others NR ND NR ND




Otolog KHN ve Kemoterapiye

Bagl Notropenik Hastada Kandida
Profilaksisi

Autologous HCT Severe and prolonged neutropenia
Intention Situation Intervention SoR/QoE Intervention SoR/QoE
Reduce morbidity and Any prophylaxis DIl Any prophylaxis Dill
mortality (during and
after high dose
chemotherapy)
Additional antibody Any prophylaxis Dl Any prophylaxis Dl
treatment (e.g.
rituximab)
Fluconazole ND Fluconazole Cl
- "igo Itraconazole Cll Itraconazole Cl
L E Posaconazole Clie Posaconazole Cllt
S ¢ Voriconazole ND Voriconazole ND
g - * Anidulafungin ND Anidulafungin ND
>0 S Caspofungin ND Caspofungin Cl
T 7 & Micafungin ND Micafungin ND
t 3 S Nystatin Dlit Nystatin DIl
= 5 > Any amphotericin ND Any amphotericin DI
B formulation B formulation

*If an institution wishes prophylaxis, weak recommendations for selected antifungal agents are provided.
ND, no data.

Ullmann AJ, Akova M, Herbrecht R, et al. Clin Microbiol Infect 2012;18 (suppl.7):53-67




Olasi Kandidemi igin Empirik

Tedavi

Allogeneic HCT

Intention Intervention included SoR QoE

Morbidity Liposomal amphotericin B (3 mg/kg/day) Yes A I

eccton Caspofungin (70 mg on day 1 then 50 mg) Yes A I
Amphotericin B colloidal dispersion (4 mg/kg/day) Yes C I
Amphotericin B lipid complex (5 mg/kg/day) Yes B I
Itraconazole (200 mg iv q12h on day 1 & 2 then 200 mg ND B I
iv/day)
Voriconazole (2 x 6 mg/kg on day 1 then 2 x 3 mg/kg/day)§ Yes B I
Fluconazole (400 mg/day) ND c* I
Amphotericin B deoxycholate (0.5-1.0 mg/kg/day) Yes D Il
Micafungin (100 mg) Yes I
Anidulafungin ND NR

*Limited use since fluconazole has no mould activity. Application requires appropriate work-up to rule out mould diseas

NR, no recommendation; ND, no data available, 8, dosis according to trial [48].

Ullmann AJ, Akova M, Herbrecht R, et al. Clin Microbiol Infect 2012;18 (suppl.7):53-67




Intention Intervention SoR QoE Comment
Morbidity reduction and Fluconazole C N Caution regarding resistance. Fluconazole should rather
survival improvement be considered as a step-down treatment option
Itraconazole n Only abstract in non-neutropenics
Posaconazole i One case report in a non-neutropenic
Voriconazole N Alternative agent due to better susceptibility data in
comparison with fluconazole but limited clinical data
Amphotericin B C ] Considerable nephrotoxicity
colloid dispersion
Amphotericin B D I Unacceptable toxicity
deoxycholate
Amphotericin B C | P Considerable nephrotoxicity
lipid complex
Anidulafungin B I <3% of the participants were neutropenic
Caspofungin A It ~10% of the participants were neutropenic
Liposomal I
amphotericin B
Micafungin A N ~10% of the participants were neutropenic consider EMA
warning
d AKOVa Dre s 0DIO e 0 S o] 0




Kronik Dissemine Kandidiyazis
Tedavisi

Intention Intervention Duration SoR/QoE Comments

Eradication Fluconazole Reported duration minimum 3 months Blll [125.126]

Other azoles (if susceptibility is expected) Bl Lacking data

Amphotericin B deoxycholate Dill Toxicity issues
Lipid formulations of amphotericin B 8 weeks Alll Better exposure

Defervesce Steroid therapy Until defervesce cli

Ullmann AJ, Akova M, Herbrecht R, et al. Clin Microbiol Infect 2012:18
(suppl.7):53-67



Intention

Survival
advantage

Morbidity
reduction

Kateterle lliskili Kandidemi
Tedavisi

Intervention SoR/QoE Comment

Early catheter removal Ally, Retention and high APACHE Il and
thrombocytopenia also associated with
higher mortality.

Catheter retention Patients in trials treated with echinocandins
and CVC retention had equal outcome (low

numbers)

If catheter retention use echinocandins or liposomal Worse outcome in non echinocandins trials
amphotericin B, not azoles or amphotericin B
deoxycholate

Other implanted hardware (pace-maker, port-a-cath) Keep unless proven associated with
candidaemia. No published data available

Ullmann AJ, Akova M, Herbrecht R, et al. Clin Microbhiol Infect 2012;18
(suppl.7):53-67



Kandidemide Tedavi Suresi

* Son pozitif kan kulturunden sonra en
az 14 gun ve hastaliga iliskin belirti
ve bulgularin kaybolmasi kosuluyla
— Notropenik olmayan hastalarda B!

— Notropenik hastalarda Cll|
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LeukemlaNet'

European

Introduction to ECIL
from ECIL1 to ECIL 4

4™ European Conference on Infections in Leukemia



ECIL 1: Juan-les-Pins, France, Sept 30-Oct 1st, 2005

59 experts from 24 European countries, one from Australia

ECIL 2: Juan-les-Pins, Sept 28-29th, 2007

53 experts from 24 European countries, one from Australia

ECIL 3: Juan-les-Pins, France, Sept 25-26th, 2009

57 experts experts from 18 European countries, 2 from Russia

ECIL 4: Sept 9-10th, 2011

53 experts from 18 European countries, one from Russia

a’ 4" European Conference on Infections in Leukemia
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CDC Grading system used from ECIL3

Quality of evidence

Strength of
recommendations

| Evidence from > 1 properly randomized,
controlled trial

Il Evidence from > 1 well-designed clinical
trial, without randomization; from cohort or
case-controlled analytic studies (preferably
from >1 center); from multiple time-series
studies; or from dramatic results from
uncontrolled experiments

lIl Evidence from opinions of respected
authorities, based on clinical experience,
descriptive studies, or reports of expert
committees

A Good evidence to support a
recommendation for or against use

B Moderate evidence support a
recommendation for or against use

C Poor evidence to support a
recommendation

4* European Conforence on 'nfactions in Leiikemia




Candidemia in hematologic patients before species
identification (ECIL-1 to 3)

Overall population Hematological pts
Micafungin Al 1 Al
Anidulafungin Al M Al
Caspofungin Al B Al
AmBisome Al Bll
ABLC, ABCD All B Il
AmB deoxycholate br* ClI cAfi* cl
Fluconazole Al** Cll
Voriconazole Al *** Bl

* D lll if concomitant nephrotoxic drug and E lll if renal impairment
** Not in severely ill patients or in patients with previous azole prophylaxis
*** Not in patients with previous azole prophylaxis

w Herbrecht et al., EJC 2007




Candidemia after species identification
(ECIL-1to 3) (1/2)

|
1

Overall population Hematological

pts

Micafungin / C albicans X1 Al gl Al
Caspofungin C glabrata 8{ All BN AN

C krusei Bl BAT Al

. C. parapsilosis B Il B Il 0

Anidulafungin C albicans X Al &1 ANl

C glabrata &A1 Al B’ﬁ Alll

C krusei Bl 2 Al

C. parapsilosis Bl Bl

" Herbrecht et al., EJC 2007 e




Candidemia after species identification (ECIL-3) (2/2)

AmBisome

ABCD, ABLC

AmB deoxycholate

Fluconazole

Voriconazole

C albicans
C glabrata
C krusei

C albicans
C glabrata
C krusei

C albicans
C glabrata
C krusei

C albicans

C glabrata
C krusei

C. parapsilosis

C albicans
C glabrata
C krusei

Overall population

Al
Bl
Bl

All
Bl
Bl

Al

;I#

All

Al
CIl
Bl

Hematological pts

Pﬂﬁ‘CII
o s

;'"]',
AT
Al

cCHl
cui
cui

* DIll if concomitant nephrotoxic drug and Elll if renal impairment

Herbrecht et al., EJC 2007



Invaziv Aspergillozis
Tedavisinde Yenilikler



Akut Losemili Hastalarda Invaziv
Aspergillozis

Daha iyi tedavi

60 rolasi 1A
50 1 GM-PCR-CT
40 -
%30 -
20 -
10 -
0 |
1987-88 2002-03 2006
- ~ _/
= insidans Mortalite
P=.002

(insidans)

Pagano L, et al. Clin Infect Dis 2007; 44: 1524



Kok Hiicre Naklinde Invaziv
Aspergillozis’ten Sagkalim ve
Prognostik Faktorler

IA

eath due to

el
G
o]
>
St
7=
<
¥
o
=
a,

No. of days after IA diagnosis No. of days after IA diagnosis

°* Non-myeloablatif “conditioning”
* Periferik kok hucre kullanimi
* Erken tani

Upton A, et al. Clin Infect Dis 2007;44:531



Erisikin Kok Hucre Nakli Yapilan
Hastalarda Invaziv Fungal
Infeksiyonlar
‘PATH Alliance Registry’

°* Kuzey Amerika’da 16 merkezde 234
hastada 250 IF|

— %69 allojeneik
— %31 otolog

— IFI dagilimi
— 6 ve 12. haftalarda sagkalim

Neofytos D, et al. Clin Inf Dis 2009;48:265



Invaziv Fungal Infeksiyon Dagilimi

Aspergillus
- Zygo ve diger kuf

mC. albicans

20%

60% Non-albicans

Candida

Neofytos D, et al. Clin Inf Dis 2009;48:265



(0[0)

% mortality
N o) o)
o (@) o

N
o

12. Haftada Mortalite

Kok Hucre Nakli Tipine Gore
Fark Yok !

Diger kuf

Zigomikoz  Kandidiyaz Aspergilloz

Neofytos D, et al. Clin Inf Dis 2009;48:265



Kok Hucre Alicilarinda IFI
TRANSNET Veritabani

Invasive aspergillosis
43%0 . .
21%0) Invasive candidiasis

m7 '
soc ygomycosis

- Others
|

28%0 23 ABD transplant merkezi, 2001-2006

875 KHN hastasinda 983 IFI

Kontoyiannis DP, et al. Clin Infect Dis 2010;50:1091



1 Yilhik Sagkalim

- ww w e ow FUSATUM Epﬁﬂl&ﬂ
Scadosponium species
—H—w—d— Aspergifius species

1 2 3 4 5 6 7 8 9 10 11 12
Months since infection

Marr K, et al. Clin Infect Dis 2002;34:909




Standart Tani Yontemlerinin
Duyarlihigi

inf. bolgesi islem % yapilma sikhgi % duyarlilik

Pulmoner

Biyopsi 8 66

Sino-nasal

Pagano L, et al. Haematologica 2001; 86: 862



Akciger BT

Halo belirtisi Non-spesifik Hava hilal belirtisi
konsolidasyon

GO 96% GO GO 0%

G3 68% G3 31% G3 8%

G7 22% G7 50% G7 28%

G14 19% G14 18% G14 63%

Caillot D, et al. J Clin Oncol 2001:19:253



Halo Belirtisinin Ozgiilliigii

Pulmoner nokardiyoz

S. aureus




2013 Update of the ECIL Guidelines for
Antifungal Therapy in Leukemia Patients

Invasive aspergillosis

Livio Pagano, Samir Agrawal, Andreas Groll




Invaziv Aspergillozis’te Cerrahi
Tedavi

* Asagidaki durumlarda onerilir CIll
— Buyuk damara bitisik lezyon
— Tek lezyon nedeniyle hemoptizi

— Lokalize ekstrapulmoner lezyon
« SSS lezyonlar dahil
* Olguya gore degerlendirme yapilmali



Yanit Bekleyen Sorular

* Tedavi suresi
* [lag serum diizeyi tayini

— Ozellikle azol tiirevlerinde tedavi
basarisizligi ve yan etki durumlarinda

* In vitro duyarhlik
— Filamentoz funguslar rutin test edilmez
— Duyarlilik ve etkinlik arasinda iligki yok
— Tur duzeyinde identifikasyon CII
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Empirical Antifungal Therapy Integrated Care Pathway

Empirical
» No diagnostic facilities available
« Use only to buy time

. v

<

Refractory fever ’ Clinical features
(3-7 days) )

I

h 4

=
[ Treatment —{ Diagnosis }
J

v v

a Continue/change \l ] IMiD \ A Review _
, IMD *
: treatment ) not confirmed )\ treatment )

~

~
Response at day 7 ‘ >{ No }

L - el ™

Yes

2}
Duration of therapy
‘Step down’
Out-patient follow up |

/

Agrawal S, et al. J Antimicrob Chemother 2011;66(suppl.1):i45



Diagnostic Driven Antifungal Therapy Integrated Care Pathway

Diagnostic driven

= Screening tests implemented
= Results same/next day

= CT scan accessible

= Bronchoscopy available

J

v - - v

GF; cT cT cT cT
abnormal suggestive non-specific normal normal

Screen pos | Screen neg Screen neg Screen pos | L Screen neg
9, J

> > v _ v

IED? Any False-positive

Rules
Probable Other P test or

IFD t ) out
causes? possible e pIUFg‘O"GW IED

I |
v 'w‘

Further diagnosis™ '«
J

T | | IMD Review
FROuDent: | treatment!

v

—

Response
at D7

ers|

Duration of therapy
‘Step down’
Out-patient follow up

Agrawal S, et al. J Antimicrob Chemother 2011;66(suppl.1):i45



Which Strategy to Choose?

Immunosuppressed Non-
Immunosupp.

'} '} '} L

PROPHYLAXIS EMPIRICAL PRE-EMPTIVE TARGETED




Tesekkurler...



