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Palliative chemotherapy
- Mitoxantrone/prednisone vs. prednisone in
C h em Oth e rapy " patients with symptomatic HRPC (n=161)

docetaxel and beyond

Hydrocortisone 12 x* Primary endpoint: palliative pain
response
) % Duration of palliation: 43 weeks
Mitoxantrone/ 2
hydrocortisone vs. 18 weeks

— x No difference in PSA or survival

Pain palliation
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Palliative chemotherapy

Mitoxantrone/prednisone vs. prednisone in
patients with symptomatic HRPC (n=161)

% No significant
improvement in
survival.

Mitoxantrone/
hydrocortisone

Hydrocortisone 12,6

0 3 6 9 12 15
Overall survival (months)

Kantoff et al. J Clin Oncol 1999;17:2506-2513 UROLOGY UCL @

Docetaxel in prostate cancer

TAX 327: study design

Docetaxel 75 mg/m? q3w
Prednisone 5 mg bid

Patients with
progressive
M+ HRPC

Docetaxel 30 mg/m? weekly
(5 of 6 weeks)
Prednisone 5 mg bid

mnwn—-=<00Z2>2

Mitoxantrone 12 mg/m? q3w
Prednisone 5 mg bid

n=1006
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TAX 327: results
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TAX327 (update 2006)

Overall results

Docetaxel Docetaxel Mitoxantron
Q3w weekly e
(n=335) (n=334) (n=337)
Updated data 2006
% dead 81.5% 80.5% 86.4%
Median Survival (months) 19.3 17.8 16.3
HR 0.79 (0.005) 0.87 (0.10)
Berthold et al. ASCO Prostate 2007. UROLOGY UCL Q

Docetaxel : conclusions of phase Ill trials

x Docetaxel g3w + EMP demonstrated over
mitoxantrone/prednisone:

» 20-24% reduction in the risk of death
> Increased PSA response rate

> Increased QoL improvements

x Overall, therapy was well tolerated with a
predictable adverse-event profile
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TAX327 (update 2006)

Proportion of patients remaining alive at 3 years.

Docetaxel Q3W D\?v?etlili &l Mitoxantrone
(n=335) (n=334) (n=337)
Data 2006
3 years survival rate ‘ 17.9% ‘ 16.7% ‘ 13.7%
Berthold et al. ASCO Prostate 2007. UROLOGY UCL @




What is more exciting? The activity of
docetaxel in early prostate cancer or the
successful collaboration between urologists
and medical Oncologists to complete a study
in early prostate cancer?

Michael A Carducci

Division of Medical Oncology, Johns Hopkins,
Baltimore, MD

February 28, 2005
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Is there a life after docetaxel ?

5 years after the publication of TAX-327
% The overall benefit is very limited

% We still don’t know when to start
chemotherapy

% We still looking at the best drug to associate
with docetaxel

% We still don’t have an effective second line.
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When to start docetaxel ?
TAX 327: survival in subgroups

Hazard ratio in favor of:

Docetaxel 3qw | Mitoxantrone
ITT —_—

Age < 65 —
Age = 65 = |
Age 275 s |

Pain no —_— |
Pain yes PR S
KPS = 80 —a
KPS < 70 P )
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When to start docetaxel ?

Rising PSA as only sign of PD at study entry

Docetaxel .
Tow Mitox.
N =
N =48 &
Median Survival (mos) 24.1 20.8
95% CI 20.0-NR 16.7 - 25.1
Hazard Ratio 0.67
95% CI 0.36-1.25
Hazard Ratio f_or overall 0.76
population
De Wit, Eur J Cancer 2005 UROLOGY UCL {§}

When to start docetaxel ?

Disease Burden Median Survival Chemotherapy

No

Rising PSA only

Individualize
Experimental therapy

Yes

~9 to 16 months

Yes

Beer T, modified UROLOGY UCL @

Is docetaxel the new gold standard ?

Drug phase Results
Oral Platinum Phase Il + Stonped
(Satraplatin) Phase Ill * Stopp
] . Equivalent to Mito
Vinorelbine Phase IlI d
Better tolerated
Gemcitabine Phasg ! . Under investigation
combination
Epothilones Microtubules stabilizer
Ixabepilone (BMS-247550), | Phase II/il Promising in taxane resistant
patients
Irofulvene Phase II/11l Ocular Toxicity

UROLOGY uCL @




Estramustine phosphaste does not increase
the efficacy of docetaxel.

Prospective randomized study comparing docetaxel, estramustine,
~—— " and prednisone, with docetaxel and prednisone in patients with

metastatic hormone-refractory prostate cancer

JP Machiels, F.Mazzeo, M.Clausse, B.Filleul, L.Marcelis,

B.Honhon, L.D’hont, C.Dopchie, V.Verschaeve, L.Duck,

D.Verheoeven, P.Jousten, MA Bonny, AM Moxhon, B. Tombal and

J.Kerger

J.€tin-OncotinPress

v RCT in 150 metastatic HRPC in 19 Belgiancenters

v Docetaxel 35 mg/m2; d2-d9 triweekly, prednisone 10 mg p.o. oad,
estramustine 280 mg p.o. tid J1-5 & J8-J12, dicoumarine 1 mg p.o.
daily

v Docetaxel 35 mg/m2; d2-d9 triweekly, prednisone 10 mg p.o.

UROLOGY UCL @

Combinations with docetaxel

Drug phase Modality
Thalidomide | Il comparative Antiangiogenesis
— NSAId derivative
Exisulind n (inhibition GMPc)
Oblimersem 17 antiBCL2
Clusterin Preclinical anticlusterin
Calcitriol i
Atrasentan 1/ Endothelin inhibitor
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What to do when docetaxel fails...

> Very rich 2" line portfolio

» Chemotherapy

+ Mitoxantrone

+ Navelbine

+ VP16 (in neuroendocrine tumours)

+» Carboplatine (but what is the rational)
+» Satraplatine

» Targeted therapies
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Non cytotoxic approaches
of Castration Resistant PCa

v'Optimizing intracellular control of androgens
v'Targeting the vasculature

v'Turning the antitumor activity

v’ Targeting the bone metastases

UROLOGY UCL (i
g

Continuous ADT fails to maintained low
intracellular level of testosterone.

Cancer
Research

Maintenance of Intratumoral Androgens in Metastatic Prostate
Cancer: A Mechanism for Castration-Resistant Tumor Growth
RB Montgomery, EA. Mostaghel, R.Vessella, DL. Hess, TF.
Kalhorn, CS. Higano, LD. True,PS. Nelson

Cancer Res 68(11):4447-54, 2008

v Androgen levels and transcripts encoding steroidogenic
enzymes in
o BPH
o0 untreated primary PCa,
0 metastases from patients with castration-resistant

PCa
o xenografts derived from castration-resistant
metastases. UROLOGY UCL @

Continuous ADT fails to maintained low
intracellular level of testosterone.

3,00

—
2,50
2,00 -
1,50 + wT(ng/g)
100 = DHT {ng/g)
0,00 - . : —

BPH PCa Control M+ CRPCa

primary

Adapted from RB Montgomery, Cancer Res ; 68(11):4447-54,

2008 UROLOGY uCL @




Continuous ADT fails to maintained low
intracellular level of testosterone.

cvpirat |

CYP17A1 CYP17AL BP CP METS
l l CYP17A1

17a-OH HSB3D 17a-OH
Pregnenolone Progesterone
0

CYP17A1

l l CYP17A1 ok P < 0.0001
| —

H2E30Androstenedione -10
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Adapted from RB Montgomery, Cancer Res ; 68(11):4447-54, UROLOGY UCL @

Continuous ADT fails to maintained low
intracellular level of testosterone.

(...) We conclude that intracrine steroidogenesis
may permit tumors to circumvent low levels of
circulating androgens. Maximal therapeutic
efficacy in the treatment of castration-resistant
prostate cancer will require novel agents capable
of inhibiting intracrine steroidogenic pathways
within the prostate tumor

Microenvironment (...).
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Second-line hormonal manipulations

Second line antiandrogens

. % > 509 .
Patients 0> S Duration

Total Drug PSA

(n) (months)

response

Scher et al High-dose bicalutamide (150 mg/day) 51 14 4
Joyce et al High-dose bicalutamide (150 mg/day) 31 23 NA
Kucuk et al High-dose bicalutamide (150 mg/day) 52 20 NA
Kassouf et al Nilutamide (200 or 300 mg/d) 28 29 7
Desai et al Nilutamide (150 or 300 mg/d) 14 50 11
Debruyne et al Cyproterone actetate (100 mg bid) 161 4 3.6

2
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Is it possible to increase the intracellular level
of testosterone synthesis ?

o= |

Pregnenolond —_— ‘Progesteroné

WAl 1 1 (%Al

17a-OH 17a-OH
Pregnenolone Progesterone

P 1 1 g
—
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Abiraterone Acetate
is a selective
Inhibitor of CYP17A1

—
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Phase | Clinical Trial of a Selective Inhibitor of CYP17,
AbirateroneAcetate, Confirms That Castration-Resistant Prostate
Cancer Commonly Remains Hormone Driven

G. Attard, A. Reid, TA. Yap, F. Raynaud, M. Dowsett, S. Settatree,
M. Barrett, C.Parker, V. Martins, E. Folkerd, J. Clark, C S. Cooper,
SB. Kaye, D. Dearnaley, G. Lee, J S. de Bono

J Clin.Oncol. 26. epub 2008

v’ Abiraterone acetate is a potent, selective, small-
molecule inhibitor of CYP 17

v Phase | 21 chemotherapy-naive HRPCa

v' Abiraterone acetate, escalated through five doses (250
to 2,000 mg) .
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v Anticipated toxicities attributable to a syndrome of secondary
mineralocorticoidexcesswere successfully managed with a
mineralocorticoid receptor antagonist.

v Declines in prostate-specific antigen (PSA) 30%, 50%, and 90% were
observed in 14 (66%), 12 (57%), and 6 (29%) patients, respectively,
and lasted between 69 to 578 days.

v Radiologic regression, normalization of lactate dehydrogenase, and
improved symptoms with a reduction in analgesic use were
documented.

@
G. Attard,J ClinOncol 26. epub 2008 UROLOGY UCL {§)




CYP17A inhibition is a old concept !!!

Non cytotoxic approach of
Castration Resistant PCA

v'Optimizing intracellular control of androgens
v'Targeting the vasculature

v'Turning the antitumor activity

v/ Targeting the bone metastases

UROLOGY UCL @

N U0 N
Patients Duration
Total Drug ) PSA (months)
Ketoconazole (400 mg -
Small etal tid) + hydrocortisone 50 63 85
Ketoconazole (400 mg
Small et al tid) + hydrocortisone + 20 55 8.5
Ré¥conazote (400 mg
Small et al tid) + hydrocortisone + 128 27 8.6
AAW
. Ketoconazole (200 mg
Harris et al tid) + hydrocortisone 28 46 7.5
Ketoconazole (400 mg
Millikan et al | tid) + hydrocortisone + 45 31 NA
AAW
Denis et al. | Liarozole (150-300 tid) 85 29 6
UROLOGY UCL @
Angiogenesis in Prostate Cancer
Thalidomide
Docetaxel
ETER Docetaxel 30 mg/m? - 3/4 wks ®
30 mg/m? - 3/4 wks | Thalidomide 200 mg/os
d.
n 25 50
% alive at 18 mths 42.9% 62.8% 0.01
0.001
TTP (mths) 3.7 5.9 <
PSA response > 50% 37% 53% <0.001
Objective response 17% 11%

Dahut, JCO 2004

P’
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Angiogenesis in Prostate Cancer
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Angiogenesis in Prostate Cancer

Drug Recept. Phase Results
?E\‘/’:;iiznl;mab’ VGEF | II/lll + docetaxel awainting
-(r:;:;i?nr?:j‘;e Il + docetaxel 20% PSA response
Sunitinib Il + docetaxel

VEGF-Trap 11l + docetaxel

Sorafenib Il + docetaxel

IMiD, CC-4047,
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Non cytotoxic approach of
Castration Resistant PCA

v'Optimizing intracellular control of androgens
v'Targeting the vasculature

v'Turning the antitumor activity

v Targeting the bone metastases

UROLOGY uCL @




Vaccine therapy

CLINICAL TESTING PHASE:

BESCRIPTION PATIENT POPULATION
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(APCS01S) snbinast GM-CSF + PAP asyptemate =an w
fusion pratain be associsted with clisical
aceruing AIPC patars wit
hase 2 il with b o
prostata cancer
(271 Alogeneic prostats cancar col knes Phasa 373 mmuneqaricey and satety
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APC 8015 - Provenge

Dendritic-cell
precursors are  APC: Antigen presenting cells
harvested by
leukapheresis

Purified Dendritic

Cells with prostate-
specific peptides

Prostate Cancer
Patient
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APC 8015 - Provenge

Asymptomatic MO HRPCa

100
Log-rank P = 052
HA = 1.45, 95% C1, 09910 2.11
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Small, E. J. et al. J Clin Oncol; 24:3089-3094 2006

APC 8015 - Provenge
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75 Madan benafit: 4 5 months
Fa
g s0
@ == Sipuleucel-T (n= 82) 1
25 Median: 25.9 morths '\l_ﬂ
=% Placabo (n= 45) 1
Median: 214 morths %
= — - i
0 ] 20 30 40
Survivad Time: (months)

Less than 10% Grade Il — IV toxicities

Small, E. J. et al. J Clin Oncol; 24:3089-3094 2006 UROLOGY UCL (\:}

GVAX

A phase Ill trial of GVAX immunotherapy for prostate cancer in combination with
docetaxel versus docetaxel plus prednisone in symptomatic, castration-resistant
prostate cancer (CRPC).

The study was prematurely terminated after accrual of 408 pts due to an
imbalance in deaths.

15

Overall survival
(Mths;

[V T Y
Daoc + Gvax Dac + Pred

Small, E. J. et al. 2009 Genitourinary Cancers Symposium UROLOGY UCL @

Non cytotoxic approach of
Castration Resistant PCA

v'Optimizing intracellular control of androgens
v'Targeting the vasculature

v'Turning the antitumor activity

v’ Targeting the bone metastases

UROLOGY uCL @




Bone metastasis in PCa

Present at diagnostic in 5-25% of the
patients in country where PSA is
used routinely

x 1St metastatic site in > 80% of
patients

x 1st cause of morbidity and mortality
x > 90% osteoblastic
x Most are axial

UROLOGY UCL @

Bone Metastases in PCa

TAX 327 SWOG9916 Oudard
Bone Mets 91 % 86% 88-98%
Visceral 23% 18% 7-19%
Measurable 40%
% enroll for 70%
progressing on bone

Petrylak et al., NEJM, 351 (15), 1513, 2004
Tannock I et al., NEJL 351 (15), 1502, 2004 2
Oudard S. et al, JCO 23(15), 2005 UROLOGY UCL @

45

High Prevalence of Bone Metastases and
SREs in Prostate Cancer

Bone metastases
SREs

80 73% 4% 68%

44%

Patients (%)

n=384 n=208
Breast cancer?  Prostate cancer'?

SREs: skeletal related events

47 1. Coleman R. Ciin Gancer Res 2006;12:6243-9 2. Lipion A, et al, Cancer

Saad F, etal. J Natl

LRQLGEY MG @

Bone metastasis in PCa

Confirmed endpoints of progression in non metastatic
hormone resistant PCa patients

100
79
= 80
g
T 60
X
E 40
3
<
&
= 20 14
T —
0
Bone scan CT/MRI Clinical

J.Nelson et al., ASCO prostate
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Metastases to Bone Contribute to Significant Skeletal
Morbidity by Causing Skeletal Related Events (SREs)

Radiotherapy
to bone for
pain4

Pathologic
fracture?

Spinal cord

Surgery to bonet K
gery compression3

1. Available at h

:_bone_disease_r html. Accessed 8/2007 Provided

by John Hopkins Arthritis Center at John Hopkins University

2. Wheeless: Textbook of Orthopaedics. www.wheelessoniine.com © 2007 Data Trace Publishing Company. All rights reserved

3. Higdon ML, et al. Am Fam Physician 2006;74:1873-80 Permission obtained 5
o y UROLOGY UCL (V‘!

4. This image is licensed under the GNU Free Documentation License

Adgpted rom Baron R. Primer on the Metabolic Bone Diseases and Disorders of Mineral Metabolism. 5th ed. 200:1-8
“

Physiologic Balance Between Bone Resorption by
Osteoclasts and Bone Formation by Osteoblasts

RANK Ligand (RANKL) Resorption

Osteoclasts
Activation ‘

Resting Reversal

Ty

tsuomal and bone
lining cells

Formation
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« Seeds and Soil » : Stephen PAGET, 1889

Pro-osteoclasts

NK
OPG

S

Osteoclast activated

Osteoblast
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« Seeds and Soil » : Stephen PAGET, 1889

Prostate cell Stromal cells
PTHrP
IL-1
IL-6
TGF-a RANKL
IGF-1 TNFa \
TGF-R
RANK
RANKL // TN

— Pré Ostéoclaste
4 ¥ Y

Osteoclast activated

Osteoblast
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The vicious circle of bone metastases

Prostate cell Stromal cells

M

/
/ 4 \\\‘ o

BMPs || ET-1 \GFL

FGF PSA

PDGF Latent TGF-R @ ESA(h K3) ‘
\ \ -

Osteoblast

Osteoclast activated

2.
ET-A Receptor CL @

Bone metastases in PCa

x Result from a vicious circle

* Interrupting this vicious circle may
delay the onset of complications and
increase survival

UROLOGY UCL {§)
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Disrupting the formation of bone metastases

St Coll
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Bisphosphonates
% Zoledronate
x Clodronate
x |bandronate

Endothelin R inhibitor

% Atrasentan
% ZD4054

UROLOGY UCL @

Current Systemic Treatment Options for
Bone Metastases

risedronate

zoledronic acid

tiludronate




Bisphosphonates in the Treatment
of Bone Metastases From Prostate Cancer

Test drug N |Results Reference

Etidronate 57 | Transient pain reduction Smith, 1989, J.Urol

Clodronate 75 | Only transient sympt. Elomaa, 1992, Int. Urol.
benefit Nephrol.

Placebo-controlled studies

Clodronate 311 | No significant benefit Dearnaley, 2003, JNCI

Pamidronate 378 | No significant benefit Small, 2003, JCO

Clodronate 209 | No significant benefit Ernst, 2003, JCO

Zoledronate 643 | Significant delay of SRE Saad, 2002/2004, JNCI
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Bisphosphonates

JOURNAL OF THE MATIONAL CAMCER INSTITUTE

JNCI(@ CANCER SPECTRUM

A Randomized, Placebo-Controlled Trial of Zoledronic Acid in
Patients With Hormone-Refractory Metastatic Prostate
Carcinoma

Saad F. et al, JNCI 94, 1458-1468, 2002

Saad F. et al. INCI 96, 879-882, 2004.

A double-blind, placebo-controlled, randomized trial of oral
sodium clodronate for metastatic prostate cancer (MRC PRO5
Trial).

Dearnaley et al, JNCI 95:1300-11, 2003.
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Zoledronic Acid Reduced All Types of SREs at 2 Years
in Patients With Bone Metastases From PC

P =.028
60
= Zoledronic acid 4 mg (n = 214) Placebo (n = 208)
50 1

40 A

38
33
30 1 26 25
20 4 17
10 8 6 7
4 , 4 .
ol m W o0

AnySRE  Radiaion  Fractures  Spinal Cord  Change in Surgery HCM
to Bone Compression Antineoplastic ~ to Bone
Therapy

Patients With SRE, %

SRE, el v PC, prost cance HCM, yprclcmia of malignacy uRoLoev et )

Adapted from Saad F._ et al. Poster presented at: 19th EAU Congress; March 24:27, 2004; Vienna, Austria, Poster 615.

Do bisphosphonates increase survival ?

HR = 0.8 (95% CI = 0,620 1.03)
' =3.03 (df=1) P=.082

PTaceD
Q

Drug P
546

Overall Survival

464 d. 0,09

Events Total
0.1 — adive 111 155
Control 124 156

o 12 24 36 48 &0 7 8
Time from randomization (months)
[Patients at rsk (Events)

Aetre 155 (17) 138 (31) 106 (26) B0 (23) @2 (10) 15 (3 & {(0) 3
e s 05) 54 (26) 65 00) 38 _(0) 17 G 7 @) 3
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Clodrontate and SRE
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Dearnaley et al, JINCI 95:1300-11, 2003. UROLOGY UCL @

PRO5 results: overall survival

PRO5 - overall survival )
Hazard ratio 0-77

95%Cl 0-60, 0-98

08 P=0-032, favours clodronate
2
T 06
s
£
é. 0.4
& on Median OS
- Clod = 2.8 years
P'bo = 2.2 years
00 T T T T T T T
0 2 10 12

4 6 8
Years from randomisation
Number at risk

w2 =Placebo 140 (60) 80 (42) 38 (14) 24 (5) 19 (6) 13 (5 1
m2=Acive 138 (42) 95 (45 51 (15 3% (12 24 (§ 18 (5 3

Placebo Active

D. Dearnaley et al, ASCO GU symposium 2009
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PRO5 subgroups

Treatment effect on survival

subgroup  Réfe  Flébeno

Alk Phos )
<200 84192 87/98 —— Xiw=4:35
200+ 45/45  39/40 —_— P=0-037
Serum creatinine
<00 4147 38142 —— =561
90-184 40/42  44/51 —_——
>184 4gjag 44145 ————— P=0.023
'WHO PS
2 -2.74

0 88/94 85092 —— =27
1+ 44/46 41146 —_—— P=0.098

— T T

33 4 5 678 1 12515 2

Favours active Favours placebo

D. Dearnaley et al, ASCO GU symposium 2009

Courtesy of MRC, D. Dearnaley and M. Mason UROLOGY UCL @

Endothelin 1/Endothelin receptor A inhibitor

x Endothelin-1, via the endothelin receptor A, has been
implicated in the metastases and progression of PCa,

X Atrasentan is a potent, oral, selective endothelin A
receptor antagonist. It has failed to show improvement
in survival and in delaying progression of metastases.

x ZD4054 is a new dual-head inhibitor or ET-A

UROLOGY UCL @

ZD4054 study design

who were
asymptomatic or

Double-blind

e m
hemotherap

*Primary endpoint; **secondary endpoint (along with safety, prostate-specific
antigen [PSA] progression); Study sized around alpha level of 0.2 for Phase Il
setting

2
James et al. European Urology 2009, Online UROLOGY UCL @

ZD4054
Progression-free survival

— Placebo
== ZD4054 15 mg
-=== ZD4054 10 mg
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o

500 600

Time to progression (days)

ZD4054
Progression free survival
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ZD4054
Overall survival

— Placebo
== ZD4054 15 mg
-=== ZD4054 10 mg

Proportion of patients alive

ZD4054 15 mg versus placebo: HR 0.65 80%Cl 0.49, 0.86; P=0.052
ZD4054 10 mg versus placebo: HR 0.55 80%Cl 0.41, 0.73; P=0.008
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Rank-L inhibition RANK ligand inhibition Significantly Reduced Serum
PSA in a model of prostate cancer-induced bone
metastases in mice
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