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ECIL 3 guidelines on antifungals
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Azoles should not be wsed empincally in case of prevoius azole prophylaxis
Combined with a mould-directed diagnostic approach For centers not having
HEPA-filtered rooms and/or having a high haseline incidence of mould infections
May be limited by drug interactions and 'or patient tolerability

Azoles should not be wsed empirically in case of prior azole prophylaxis

It & recommended to monitor senom drug concent rations

Azoles should not be wsed empincally in case of previows azole prophylaxis

It & recommended to monitor serum drug concentrations —~—

Inchudes low doses of conventional ampho B and lipid formulations
The ECIL recomime ndition for aeresol zod amphotericin B deoxycholate & D

Azoles should not be wed empincally in case of previows azole prophylais
Combined with a mould-directed diagnostic approach for centers not having
HEPA-filtered rooms and/or having a high baseline incidence of mould infections
May be limited by drug interactions and/or patient tolerahility

Azoles should not be wed empirically in case of previow azole prophylads

It & recommended to monitor serum drug concentration:  ——

Grading pending the publication of the full paper

Includes low doses of conventional ampho B and lipid formulations
The ECIL recomnendition for aerosolzed amphe B deoxycholate & DN

Maertens et al, Bone Marrow Transplantation, 2011



ECIL 3 guidelines on antifungals (2/2)

> 4 {oere e HSCT reciplents, GVHD phase

Fluconazole (400 mg a.d. i.v. or oral) Cl Azoles should not be used empincally in case of previows azole prophylais
[traconazok (200 mg iv. followed Bl May be limited by drug interactions andjor patient tolerahility
by oral solution 200 mg bi.d.f Azoles should not be wsed empirically in case of prior azole prophylaxi
It & recommended to monitor serum drag concentralion g
Praaconazole Al Azoles should not be used empirically in case of previows azole prophylasis
It & recommended to monitor serum drug concentrations —~m—
Voricongole ( 200myg bid. oral) Provisional Al Grading pending the publicanion of the full paper
Fchinocanding i.v. [nsufficient data
Polyenss i, Cl Inchudes low doses of conventional ampho B and lipid formulations
Aerosolized liposonial aipho B combined  Tmufficient dana
with oral ficonazole

Maertens et al, Bone Marrow Transplantation , 2011



Les antifongiques azolés utilisés en prophylaxie
en hématologie

e Fluconazole

e |[traconazole

e Posaconazole

e \Joriconazole

- des spectres d’activités différents
- des caractéristiques physico-chimiques différentes
- des caractéristiques pharmacocinétiques différentes
- des positionnements différents
(prophylaxie primaires ou secondaires)



Actuellement vous recommandez / réalisez un STP pour :

B — Itraconazole, Voriconazole, Posaconazole




Prophylaxie
et
relation concentration / efficacité
des antifongiques azolés



Itraconazole : prophylaxie chez le
patient neutropénique

n=150 (62% LAM, 15% LAL)

287 épisodes de neutropénie
entre 1994 et 1998
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Glasmacher, Mycoses, 1999



Posaconazole en prophylaxie chez des receveurs
allogéniques de HSCT présentant une GVH

GVHD aigué (n=162, 66%) == 4 ]FI

GVHD chronique (n=83, 33%) ====> 1 IFI

5 IFI 241 non IFI
C,,=611 ng/mL C,,=922 ng/mL
669+/-543 ng/mL 1131+/-759 ng/mL

[158-1562 ng/mL] [0-3650 ng/mL]

Krishna, Pharmacotherapy, 2007



Fosaconazole Cgay (ng/ml)

Posaconazole en prophylaxie chez des patients

neutropéniques (LAM ou SMD)

— p Value"
E— Covariate Cav Cmax
= - Patient characteristics
=] - Age (04037 03796
Sex 03242 0.2733
5 | ( Race, ethnici® ) 0.0028 0.0021
& 1 Baseline body weight 01716 0.1711
: Baseline body surface area 01157 0.1075
Variables at baseline
L,% . (on or belore dav 7)
. ( v Glutamvl translerase level ) (00184 0.0353
Liver enzvime levels 04077 (.2993
: : _ _ Mucositis (16409 07311
Irwazigelzrﬁigglt}Ijr%g::tion Irwasif:?—lirr:;s;lvllr:};ection Neutropenia 04575 0 0.4532
n=188) (n5) (Diarrhea ) <0.0001-47 % 0001
Vomiting (1.55061 06718
Pas de différence . [y receplor antagonist use (5857 04758
’e . ( Proton pump inhibitor use ) 0.0010 =269%0004
Pb de lI'incidence des IFI > : - :

‘ Etude : standardisation de la prise alimentaire

Krishna, Pharmacotherapy, 20
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Two Year Experience of Posaconazole (POS) Prophylaxis during the First 100 Days
in Allogeneic Hematopoietic Stem Cell Transplant (HSCT) Recipients

W. HERR', M. THEOBALD", A. J. ULLMANNT

W. KLAAS! A. I. K. KARSTEN', R. KRUGER?, K. KOLBE', R. G. MEYER"

As per institution recommendation, patients were supposed to receive up to 70 days antifungal prophylaxis after
allogeneic HSCT. Antifungal agent of choice is posaconazole 200 mg tid.. Ifthe patient is unable to eat, the dosage
was increased to 200 mg g.i.d.. Unless the patient developed moderate to severe GVHD requiring an additional

immunosuppressive agent, the patient stopped antifungal prophylaxis at day +70.

Fatients

MN=90

age mean (range)

Female 32

458 (18-67)

Male

58

OUTCOME:

MNo infitrates

1ISuspected IFD

«“APaossible IFD

wProbable IFD

®EProven IFD

46 4 (22-68)

Diseases (1) | patients Diseases (2) | patients
AML 42 CMML 3
ALL 10 OMF 3
MDS 7 ZNS NHL 3
SAA 6 Other 3
NHL 4 Hodgkin's 2
Multiple 4 Disease
myeloma AILD 1
CML 3 CLL 1
Compliance
In 2 patients information on antifungal prophylaxis was at
analysis not available

i Full compliance

(n=27)

B Antifungal
compliance
(n=26)

i Reduced
antifungal

compliance (n=6)

& Non-compliant
(n=29)




Two Year Experience of Posaconazole (POS) Prophylaxis during the First 100 Days
in Allogeneic Hematopoietic Stem Cell Transplant (HSCT) Recipients

W. KLAAS! A. I. K. KARSTEN', R. KRUGER?, K. KOLBE', R. G. MEYER"

1L GARG

W. HERR', M. THEOBALD1, A. J. ULLMANN™

Survival day +100

100%
80
P<0.0001
60
40
20
0
Full 70 days of Prophylaxis with iv <70 days Infiltrates Mo infiltrates
posaconazole bridging prophylaxis
Infiltrates (all)
<70 days prophylaxis 2
£ 1500 .
Prophylaxis with iv =z
bridging ': P=0.0063
Full 70 days of o 10004
posaconazole -
5 .
0 20 40 B0% : 500 -
o
70 days vs M%) n=58 [M(%)n=29 |p-value : &
< 70days o 0
Noinfitrates |44 (74.6%)[15 (51.7%)]0,0321 No infiltrat lafiltrates
Poss & prob & (8 (13.6%) |7 (24.1%) |[0,22
poven IFD
Death 5(8.5%) |11(37.9%) |0,0008




Early Posaconazole (POS) Prophylaxis during the First 100 Days in Allogeneic Hematopoietic Cell Transplant (HCT)
Recipients. A Single Center Experience

W. KLAAS', A. |. K. KARSTEN', K. KOLBE', R. KRUGER?, R. G. MEYER!
W. HERR', M. THEOBALD", A. J. ULLMANN""
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Michael Dolton*2, John Ray?, Sharon Chen?, Kingsley Ng*, Deborah Marriott?, Andrew Mclachlan®?
with 538 concentratons measurad.

515t ICAAC ~ SEFT. 17-20, 2011 ~ CHICAGD

Table 1 — Prophylanis fadlure stratified by possconazole concentration = Posaconazole concentrations were found to be frequently
P lowar nmiast patients (median 467 ng/mil (range 0 — 4564

Ousartile ton fmgflys  Prophylasds failure ng/mi).
L3 - {196.5)
! a-HA = 3% (7118} Figure 4 — Pre- and post-HSCT
= 3 (573 17% [3/18) concentrations (within 5 days)
3 445 —734 [533.5) 11% [2/18) -
as 735— 2085 (1173 0°% [D/18)
“Tyaartils rirgs g ourtis reacie| 3000 \
Figure 1 — Model predicted probability of prophylasis =F
faillure mcoording to possconazole concemtration Z Leon
; :
200
T B9 E '
E g oo
gm— g o
E,‘:, 11% at 500 ng/mL SR
2
£ o a00
§ 200 .
£ i
Lhi & o
| | | I Fedian concentration pre- Fedian concsenbration post-
1] 304 1000 1300 2000 HSET HSCT

kedian posaconazale concesdration {ng/mL|



Prophylaxie et relation concentration / efficacité : Documentée pour

B — Itraconazole, Voriconazole




Facteurs de variation des
concentrations
des antifongiques azolés chez les
patients d’hématologie



Voriconazole chez des patients allogreffés de

moelle
All [nitial 200 mg BID | 300 mg BID
N 41 25 34 7

Range 02-68 | 0,2-6,8 0,2-6,8 0,6 -6,6

Median 1,6 1,2 1,1 2,1

Mean 2,1 1,9 2,0 2,5

SD 1,8 1,6 1,8 1,9
<0,5mg/L| 6(15%) | 3 (12%) 6 (18%) 0 (0%)
<1mg/L | 15(37%) | 10 (40%) | 14 (41%) 1 (14%)

Dose : A siconc < 0,5mg/L; M siconc>7 mg/L

Trifilio, Bone Marrow Transplant, 2005

16



Voriconazole, ng/mL

Voriconazole en pédiatrie (curatif)

n=46 (0,8 a 20,5 ans)
269% infections
prouveées

15% infections
probables

5000 10000 20000

500 7000 2000

- 207 prélevements

-Aladose de 7 mg/kg

2X/}

0 2 4 6 8 10 12 e Cmin<1 mg/L pour
Time, h 66% des patients

100 200
o

Neely, CID, 2010



Voriconazole : prophylaxie en pédiatrie

Posologie recommandeée :

-5mLx 2/jsoit 200 mg x 2/j PO (Karlsson, AAC, 2009)
-7mg/kgx 2/jenIV

Trough plasma concentration (ng/mL)

1y=177 +0.76 (x - 7.97)

== (0 to 2 years, ==: 3to18 years

Prophylaxie primaire
+ n=16 (6 <a 3 ans)
7 LAL, 3 LAM
33 prélevements

Target range
1-5pg/mL

10 15 20 25
Administration dose (mg/kg/day)

Shima, Pediatr Blood Cancer, 2010



A novel twice daily posaconazole dosing-algorithm for children with CGD results.in adequate exposure

Marieke E.B. Welzen', Roger J.M. Briiggemann'2-, J."Merlijn van den Berg?,
Heleen W. Voogt?, Jos H. Gilissen', Dasja Pajkrt3, Nigel Klein*, David M. Burgerl?, Adilia Warris1?
| ICAAC A POS Cyyqnof at least 0.5 mg/L was pursued for adequate prophylaxis. If POS

Cirougn Was lower, the dose was doubled and accompanied by repeated dietary
advice. If POS Cy,,, was > 3.0 mg/L, the dose was lowered by 50%.

Table 1: Dosing algorithm for POS

Body Weight Dose Al
(twice daily)
=
10-14 kg 120 mg g"
15-19 kg 160 mg § 301
®
20-24 kg 200 mg £
@
Q
25-29 kg 220 mg 5
O 20
30-34 kg 260 mg s
35-39 kg 280 mg i
o
= 40 kg 300 mg g -
g .
Q
o
g
Qo
0.0

Treatment Day
The children using once daily ITZ prophylaxis prior to the study

chose to continue with the twice daily regimen of POS after the
trial.



Posaconazole et mucites

- 30 patients
- autogréffés de moelle osseuse
- neutropéniques
B
12 8.85 8.95
<5 o A
t 8 0
o 7 7.8
E s
& 5 o 5.14
a 4 A 454
= 3 A 284 Q grade 0
§ 2 A grade 1 et 2
= 1
0 :
200mg QD 400mg QD 200mg QID
Dosage Group
n=38 n=15 n="7

Gubbins, AAC, 2006
20



Posaconazole : effet de I'alimentation et du pH
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100 -

Posaconazole (ng/mL)

Vi)

_a Posaconazole avec repas

/ Posaconazole avec repas + anti acide

Posaconazole a jeun

_._ \ = = =
Posaconazole a jeun + anti acide

{}\,‘\A

—N

0 ~—
O 6

12 18 24 30 36 42 48 54 60 66 72
Temps (h)

n= 12 volontaires sains
dose = 200 mg

Courtney, AAC, 2004
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Posaconazole Pharmacokinetics in Critically Ill Patients

Ray I, Campbell 17, Rudham 5%, Reynolds C*, Nguyen Q* and Marriott D*

Table 1: Information on study drug admimstration and plasma concentration. 50 CAAC
Regimen »
400mg twice daily 200mg four times daily |
Cona 113 ng/mi (74-126) 69 ng/mi (39-105)
T s (first dose) Sh S5h
gteady state concentration (C...) 187 ng/mi (86-390)
D:;‘; 167 ng/mi (104-340) 115 ng/mi (84-157)

First dose systemic exposure

(AUC,,) 789 ng.hr/mi 299 ng. he/mi
Steady state data missing: B 5
Died before compietion 2 2
Drug stopped by primary team o 3
/ patient transferred out of ICU
Poor absorption of feeds 2 0
;)zsonglml achieved in study (day 2of © 10f9
Regimen 400mg twice daily 200mg four times daily
Total patients 13 14
Male 8 1"
Age 56 8 +/- 17.3(17-89) 44 8 +/-22.7 (31-83)
APACHE I 74 62 +/- 38.69 (22-161) 72.62 +/- 35.32 (19-129)
Indication: prophylaxis 1 11
Indication: treatment 2 3
Use of PPI All All
Use of phenytoin 2 5
Median pH of gastric 7 7

aspirates




Posaconazole : impact des conditions
d’administration (AUC)

_ 400mg SD 400mg SD 400mgsp  F0ImMESD
pH gastrique ajeun + boisson acide + IPP +IPP
réf +70% -32% -21%
400mg BID 400mg BID 200mg QID 200mg QID
! \ s + Supplément s : + Supplément
Posologie ajeun nutritionnel ajeun nutritionnel
réf +66% +160% +157%
40‘0.mg SD 400mg SD 400mg SD 400mg SD Apres
Repas gras ajeun Avant Pendant
réf +111% +382% +387%
400mg SD 400mg BID 400mg BID +
Motilité + Supplément + Supplément nutri Supplément nutri
gastrique nutritionnel + métoclopramide + lopéramide
réf -19% +11%
Krishna, AAC, 2009
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Posaconazole

Prophylaxie
N=36
Etude <500 | 2500
rétrospective ng/ml | ng/ml
n (%) 16 (44) 20(56)
Age 44.1 52.5
[mean (SD)] (17.6) (11.6) 0.095
BMI en kg/m? 21.6 24.3 0.055
[mean (SD)] (3.0) (4.2) '
Désordres 10 6
digestifs n (%) (63) (30) 0.051
Diarrhéen (%) 10(63) 4 (20) 0.0093
Mucitesn (%) 6 (37.5) 0 0.0041
BMTn (%) @ 13(81) 14(70) 0.7
GVHD n (%) 12 (75) 13(65) 0.7

Traitement curatif
N=18
<500 @ =500
ng/ml ng/ml p
4(22) 14 (78)
31 44
(7.3) | (16.3) 0.15
15.8 22.6
.5) @0y 207
3 3
(75) (21) 0.083
3(75) 1(7) 0.018
0 0
1(25)  4(28) 1
1(25)  3(21) 1
Lebeaux, AAC, 2009

Total
N=54

48.7
(15.0)

23.2
(4.0)

22
(41)

18 (33)
6 (11)
32 (59)

29 (54)

24



Suivi thérapeutique du posaconazole

% 133 dosages entre Juillet 2006 et Juillet 2007

DR1 DR2
400mgx2/j | 200mgx3/j
Patients (n) 21 50
Echantillons (n) 38 95
Cming (mg/L) 0,63+048 | 0,66*0,51
mzSD , range (0,1-2,57) (0,1-2,60)
médiane 0,62 0,54

La comparaison des Cmin  nécessite la prise en
compte de la différence d’apport journalier.

Padoin, RICAI, 2007
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Loptimisation des traitements fongiques azolés vous parait la plus
difficile pour :

B — Posaconazole




Comment adapter la posologie de
I’'antifongique azolé ?
Voriconazole - Posaconazole



Voriconazole

Mesure de la Concentration Résiduelle des J2 apres la dose de
charge

Cible : idem curatif (>1 a 5 mg/L)
Si conc > a 5 mg/L : Réduction de posologie
- voie orale : réduction de 50 mg puis controle |3
- voie IV : réduction de 1 mg/kg puis controle J3

Si conc < a 1 mg/L : Augmentation de posologie
- voie orale : augmentation de 50 mg puis contréle J3
- voie IV : augmentation de 1 mg/kg puis controle J3




Absorption saturable du Posaconazole

Volontaire sain Patient neutropénique
(dose unique) (dose répéteée)
9.
1=
—
=5
< 5
EN'S
531
2
1+
O- . . .
100 200 400 800 1200 400 bid 600 bid 800 bid
Dose (mg) Dose (mg)
Courtney, AAC, 2003. Ullmann, AAC, 2006.

- Dose de charge non réalisable

29



Suivi thérapeutique du posaconazole

% 820 dosages entre Juillet 2006 et Décembre 2009

200mg 400mg 200mg 400mg
x3/j x2/j x4 /) x3/)
Echantillons 375 198 45 13
Cming
(mg/L) 0,71+0,81 | 0,78+0,69 | 068+087 | 1,1+0,53
m%SD ) 0,50 0,69 0,34 1,2
mediane

Padoin, 2010




Mean Concentration, ng/mL

1500 —

1000 —

200 —
250

POS 200 mg TID Days 8-15
n=21
- it il

] 200 mg TID Coempleted treatment
2000 [ 400 myg BID n = 30

Pharmacokinetics of Different Dosing Strategies of Oral Posaconazole

0. A. Cornely,'* D. Helfgott,* G. Krishna,’ L. Ma,' P. Carmelitano, M. Martinho,' M. McCarthy*

Patients )]
+ 75 patlents =18 years of age undargolng chemotherapy for acute myeloganous leukemia q

« All patiants at high risk for both of the following:

— Poor absorption of entaral medication based on the effects of cytotoxlc chemotherapy (evidenced by, but not limltad to,
mucositls, nausaa, vomiting, and diarhaa)

— IFl based on antlclpated or documentad prolonged neutropenta (absolute neutrophdl count <500/mm? [0.5 = 10%/L])

T5 patients anrolled

POS 200 mg TID Days 1-8
N=T5

Randomization
n = &1

I 00 mg TID

0
8
0

T

0




Pharmacokinetics of Different Dosing Strategies of Oral Posaconazole

0. A. Cornely,'* D. Helfgott,* G. Krishna,’ L. Ma,' P. Carmelitano, M. Martinho,' M. McCarthy*

3250 — Patients with levels <250 ng/mL onday & | Patients with levels 2250 ng/mL on day 8
3000 — : .
2750 I
- |
_g 2500 - I
£ 2250 : o
§ 2000 - ! - O
¥ 1750 - : ':'.
— |
§ 1500 . 8
é 1250 — ! Oe Ell
£ 1000 - .i
i 750 — - | =3 - .
O » I 9 I:I: H ’
800 - —————————— —— &5 ———— - ——— - S L — — —
350 —— * _ __ ____Hﬁ____l____g_ii____E!_‘____ _i____
‘TEEs T Eee | ‘
I | | ' I I |
3 B 15 ! 3 8 15
Day
Treatment O O O 200mgTID @ © © 400 mg BID * % # 400mgTID

Concluslons: The mean plasma concentrations on Days 3 and 8 exceeded the PK parameters of interest. Day 3 lavels
appear to be predictive of Day 8 levels. There appears to be a subset of subjects who have low mean POS plasma
concentrations, and a change in dosing regimen on Day 9 did not lead to higher exposures in these “poor absorbers”
on Day 15.



Posaconazole

Mesure de la Concentration Résiduelle pas avant |5
Cible: > 0,5 mg/L

Siconc<a0,5mg/L:
Augmentation de la posologie et/ou fractionnement

-200mgx 4/j
-300 mgx 3/j
-400 mgx 3/j

Controle a J5 apres modification de la posologie

Que faire en cas de concentration encore « faible » ?



Le Suivi Thérapeutique Pharmacologique est une aide concrete
dans la prophylaxie des infections fongiques en hématologie




Impact des données tissulaires et
in vitro sur le Suivi Thérapeutique
Pharmacologique des antifongiques azolés



Cinétique Pulmonaire

Itraconazole
Conte, AAC, 2004

26 volontaires sains

200 mgx 2 /j(5j)
LBA:4,8,12,16, 24h

Cmax Itraco (mg/L)

Plasma 2,1+0,8

Cmax OH-Itraco
Plasma 1,0+ 0,9

ELF 3,3+1,0 ELF 5,5+2,9
AC 0,5+0,8 AC 6,6+3,1
AUC,./CMI,, =
Itraco 51
=11
OH-Itra 67 8

Posaconazole
Conte, AAC, 2009

25 volontaires sains
400 mgx 2 /j (8))

LBA:3,5,8,12,24h
Reco. Alimentaires +++

Cmax (mg/L)
Plasma 2,1+0,9
ELF 19%+1,3
AC 87,7+65,0

AC =44.3

conc™

conc/ Plasma

AUC,./CMI,,=2 860
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Effect of Cell-Associated Antifungal Agents on Inhibiting Aspergillus fumigatus

P Campeoli ', Q Al-Abdallah’', R Robitaille?, NV Solis4, M Laverdiere?, SG Filler* and DC Sheppard?

AS49 pulmonary epithelial cells were exposed to varying concentrations of posaconazole,
voriconazole, caspofungin or amphotericin B for 4 hrs. The drug was then removed, the

cells were washed and then infected with conidia of AFstrain Af293 in a microtiter assay.
Minimal inhibitory concentrations were determined for cells exposed to antifungals and
compared with the MICs of free drug in RPMI medium.

6 hours 30 hours

A) Drug free AS49 cells,

B) A549 cells were
loaded with posaconazole (2ug/mil),

C) AS549 cells were loaded with
voriconazole (Bug/mil),

D} Macrophages were loaded with posaconazole
(Z2ug/ml

E)Macrophages were loaded with vonconazole (Bug/ml).
Campoli, AAC, 2011




Ces dernieres données remettent- elles en cause le STP du Posaconazole ?




