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Castrate Resistant Prostate Cancer

Bone metastases; Evaluation??
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*"°5‘°’sstveolytic and osteoblastic bone metastases:

presence of osteoclasts irrespective of
radiology

Black arrows = osteoclasts 1. Roodman GD. N Engl J Med 2004;350:1655-1664

2. Amgen, data on file
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Defining Skeletal Related Events
(SRE)

Radiation to Pathologic Spinal Cord Surgery to
Bone Fracture Compression Bone
(Major pain)

Coleman RE. Metastatic bone disease: clinical featur  es, pathophysiology and treatment strategies.  Cancer Treat Rev.
2001:27:165-76.
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Zoledronate: Time to Skeletal Related Event
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Saad et al. JNCI 2004; 96:879
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“Proportion (%) of Patients With
Each SRE
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Radiation to Fractures Spinal cord  Antineoplastic ~ Surgeryto  Hypercalcemia
bone compression therapy bone

[ Zoled acid 4 mg (N = 214) O Placebo (N = 208)
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Zoledronic Acid for CRPC:

Overall survival

100
Median (@) p value

= 80 — zoL 546 ©o.103

< — Placebo a69
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120 240 720 840 060
Days after start of study drug

zoL 214 162 113 56 10

Placebo 208 148 o4 40 5

< Median OS: 18.2 vs 15.6 months
< 1-year survival 85.2% vs. 78.3% (P = 021)

iSaad F: Cancer Treatment Reviews (2008) 34, 183- 102
2Weinfurt KP, et al. Annals of Oncology. 2006;17: 986-89.
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Zoledronic Acid Can Inhibit this Process at Several Key Steps

I Direct antiumor effect
Indirect antitumor effect

Primary tumor Angiogenesis Invasion
3 4=

3 ;‘:ﬂ_'% fae

—_—
Inhibits.

angiogenesis Decreases matrix

invasion

Stimulates immune
surveillance

Decreases
adhesion to bone

Metastases Micrometastases Adhesion & .
extravasation arest n distant

Adapted from Mundy GR, et a. Nature Reviews Cancer. 2002;2584-593.
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of bone metastases

Prostate cancer

t'j{o) ~ cells
©)§° o)
P

Direct effects

Cytokines and Growth on tumor? Growth Factors
Factors (ET-1,IL-6, IL-8, TNF-q,, (TGF-B, IGFs, FGFs, PDGFs,
PTHIP, etc) g BMPs)

F aaNKg Osteoclast Caz
/ Bone

Resorption

413% RANKL

D RANK

‘Adapted from Roodman GD. N Engl J Med. 2004,350:1655-64.
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-~ P5enostimab may interrupt the "vicious cycle” of
bone metastases

et @ RANKL
---------- 44 RANK
“.' Tumor Formation "... Y Denosumab
Cell b 4 Inhibited .
. © 9 - . .
PTHIP, BMP, ® @ PDGF, BMPs
TGF-B, IGF, FGF, & \ TGF-B, IGFs
FGFs

VEGF, ET1, WNT

Osteoblasts

‘Adapted from Roodman DN Engl J Med. 2004;350:1655.
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Targeting RANK-L with Denosumab:
randomized phase Il study

< Bone metastases from solid tumours
< Patients receiving bisphosphonates aNd@’X >50 nM/mM Cr

< 45 patients per group (n=135)

uNTx >50

Primary endpoint:
UNTx <50
(at week 13)

/.
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Denosumab vs bisphosphonate:

Time to achieve uNTx < 50

— IVBPQ4W

180 mg Q4W Dmab
— 180 mg Q12W Dmab
—— Total Dmab

40 ]

2 UNTX normalized in 71% vs 29%; p<0.001

Probability (%) of Subjects Achieving
uNTx <50 nM BCE/mM Cr

LSLL B A L B WL B L B L L LA LA B B B L B
0123456789101 1R21BM4151617181920
Study Week

Fizazi et al., J Clin Oncol 2009; 27: 1564-71
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€nosumab is being studied
in multiple stages of cancer

Early cancer Advanced cancer

~

R
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Prostate cancer SRE Phase Il Study

Key Inclusion

= Castration-resistant
prostate cancer and bone

Key Exclusion

= Current or prior
intravenous

bisphosphonate
adminisration

Zoledronic acid 4 mg IV* and
Placebo SC every 4 weeks

Supplemental Calcium and Vitamin D
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““““““ T Time to First SRE

HR 0.82 (95% CI: 0.71, 0.95) " " "
1.00 4 P = 0.0002 (Non-inferiority) Risk Reduction

g . P = 0.008 (Superiority)
2
2 o075 4
=
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2 050
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@ ) e,
5 KM Estimate of e
5 025 Median Months
g ~ Denosumab 20.7

3 === Zoledronic acid 171
S0 R

0 3 6 9 12 15 18 21 24 27
Subjects at risk Study Month
Zoledronic Acid 951 733 544 407 299 207 140 93 64 a7

Denosumab 950 758 582 472 361 259 168 115 70 39
Fizazi K et al., ASCO 2010
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™ Fme to First and Subsequent SRE

ﬂ Risk Reduction

20 9 Rate Ratio = 0.82 (95% Cl: 0.71, 0.94)
18 P =0.008

04 Events

e DENOSUMab 494
==== Zoledronic acid 584

Cumulative Mean Number of SREs per
Patient

0 3 6 o 12 15 18 21 24 27 30 33 36
Study Month

*Events occurting a least 21 days apart Fizazi K et al., ASCO 2010
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" Penosumab is being studied
in multiple stages of cancer

Early cancer Advanced cancer
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Doc. 13, 2010

XGEVA(TM) (Denosumab) Significantly Improved Bone Metastasls-Free Survival in Men With
Prostate Cancer

Pivotal Phase 3 “147 Study Meets Primary Endpoint
First Bone-Targeted Therapy to Delay the Onset of Bone Motastases in Patients with Prostate

THOUSAND OAKS, Calf, Dec. 13, 3010, 2010 PRNewswirs via COMTEX) -

Amgen (Nasdag: AMGN] today announced top-Ine resuits from a Phase 3 trial evaluating XGEVA(TM)
{denosumab) versus placebo in 1432 men with castrate-resistant prostate cancer. The trial, known as the
147 study, demonstrated that XGEVA significantly improved median bone metastasis-free survival by 4.2
months (HR=0.85, 95 percent Gl 0.73.0.98, p=0.03) compared to placebo (primary endpoint), and
signiicantly improved time 1o bone s o

was simiar botweon the XGEVA and placebo groups (secondary endpoint)

Overall rates of serious simiar betwoen XGEVA and
plasebo, with hypocalcemia and osteonecrosis of ihe jaw (ONJ) observed at increased frequencies in the.
XGEVAarm. The yearly rate of ONJ in the XGEVA-treated group was simiar fo what has been observed in
prior XGEVA trials.

“Our data demonstrate that XGEVA, which antagonizes the RANK Ligand axis, imits the abilty of wumors 1o
colonize bone, an important finding for men at risk for bone metastases and their heakhcare providers,”
saié Roger M. Perimutier, M.D., Ph.D., executive vice president of Rescarch and Development at Amgen,
“We look forward o pr ng upeomi -

The RANK Ligand 3 by A ienists in . is belleved to play a
central role in cancer-induced bone desiruction, regardiess of cancer type. Data suggest that in bone

tasis, the invasion of cancer is faciltated by bone destruction. Hence, increased bone resorption due
toincreased RANK Ligand expression appears (o augment bone metastasis.

XGEVAis 3 fuly human monocional antbody that binds o RANK Ligand, 3 protoin essentialfor the
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Bone Metastases Prevention Phase Il trial (147)

Key Inclusion Criteria

+ Castrate-resistant prostate cancer

« Total serum testosterone level < 50 ng/dL.
« High risk for bone metastasis:

- PSA valuez 8.0 ng/mL within 3 mo before
randomizatiorand/or

- PSA doubling times 10.0 mo
Key Exclusion Criteria
« Bone metastasis detected radiographically

« Metastatic involvement of distant organs (except
lymph node)
« IV bisphosphonates

Denosumab 120 mgC every 4 weeks (
=716)

Calcium and Vitamin D Supplementation

PlaceboSC every 4 weeks (N = 716)

Primary « Bone Metastasis-Free Survival

Endpoint: Time to first bone i ic or ic) or death
Secondary - Time to First Bone Metastasis

Endpoints: Either symptomatic or asymptomatic

« Overall Survival
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#"Bone Metastasis-Free Survival

HR = 0.85 (95% CI 0.73, 0.98)
P =0.028

1594 Risk Reduction
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Denosumab

15 18 21 24 27 30 33 36 39 42
Study Month

Qudard S otal ECCESMQ 201
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“"Time to Symptomatic Bone Metastasis

HR = 0.67 (95% CI 0.49, 0.92)
P =0.01

33%| Risk Reduction
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= = Placebo 96 (13%)
—— Denosumab 69 (10%)
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Oudard S,

3 95 a7
t al., ECCO-ESMO 2011
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Radiopharmaceuticals

< Phase llIStrontium-89 vs placeboafter radiotherapy:
- Improvement in time to pain (nN=12@)rter 1993)
- No improvement (n=95}meland 2003)

< Phase llIStrontium-89 vs radiotherapy:
- Similar pain control (n=284Ruilty 1994)

- Better OS: 7 months vs 11 months (p<0.05) (n=10agterhof
2003)

< Phase llISamarium-153 vs placebp

- Better pain control (n=118) (Serafini 1998); (n=1%Rartor
2004)

/.
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Chemotherapy + radiopharmaceuticals:
Randomized phase 1| MDACC

Consolidation

therapy + Sr-89

Induction Clinical
response)

chemotherapy

/

Consolidation
apy

mMN—=<00Z>x

Tu S-M, Lancet, 357, 336-341, 2001
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Median OS: 27.7 vs 17.5 months

o
o
1

n=103

Proportion Alive
&

o
X}
L

Time (months)
A) Doxorubicin and Sr-83 36 3/ 34 26 21 15 5 3 0
B) Doxorubicin alone 36 3w/ 27 18 7 7 3 ] o]
C) Not randemly assigned 31 26 17 8 L} 4 1 Q 1]

Tu S-M, Lancet, 357, 336-341, 2001
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CRPC and bone metastasps

Induction regimen: n=43

Phase IT Trial of Consolidation Docetaxel and Samarium-153
i tients With Bone Metastases From Castration-Resistant

- estramustine 10 mg/Kg/day, day

- docetaxel 70 mg/fday 2 %
-5

(1 cycle every 3 weeks) = 1007
- — £ g
— T s
z 60
5
Response (n=31) or ‘ Progressior’ D a0
SizlaliEzETem (=1) n=1 § 24  Median: 29 month€0 — 34)
3
l 0 5 7 18 2 3
Consolidation regimen n=42 Time (months)
- docetaxel 20 mg/Aw x 6 w Atk 43 il E £} ” Fl
- samarium 1 injection week 1 (37 MBq/Kg)

1-year survival rate: 76% (62%-87%)
2-year survival rate: 63% (47%-77%)
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Docetaxel-Samarium 153
- 1000

r 800

r 400

PSA

r T T T T T T [0}
0 2 4 6 8 10 12 14
Months

Fizazi et al., J Clin Oncol 2009; 27: 2429-35




Docetaxel-Samarium 153

100 1000
80 1 T 800
60 1 T 600
[9)
g ?
40 7 Pain T 400
20 1pSA s 200
o] T T T T T T 0
(0] 2 4 6 8 10 12 14
Months

Fizazi et al., J Clin Oncol 2009; 27: 2429-35
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Overall survival

‘ Consolidation (3-4.5) ‘

Induction (0-3)

100% l Median: 29 months(20 — 34)
80%
60%
40%
20%
0% -+ + + + + i
o 6 12 18 24 30 Months
At risk —A43 41 32 22 10 4

Fizazi et al., J Clin Oncol 2009; 27: 2429-35
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ium-223 vs Placebo in
CRPC

N= 64 pts

v o2 oo n s 3

Overall survival

Time to first SRE

Nilsson et al., Lancet Oncol 2007, 8: 587-94
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Alpharadin Improves Survival in Phase llI
Trial

in Patients with CRPC That Has
Spread to the Bone

Press release June 6, 2011

The overall survival result was statistically significant

(p-value = 0.0022, HR = 0.699,

the median overall survival was 14.0 months for Alpharadin and 11.2
months for placebo).

B%I[Js s ecc;gﬁ 20
Overall Survival Benefit of Radium-223 Chloride
(Alpharadin) in the Treatment of Patients
With Symptomatic Bone Metastases in
Castration-Resistant Prostate Cancer (CRPC):
A Phase Il Randomised Trial (ALSYMPCA)

C. Parkei D. Heinrich2 J.M. O’Sullivan3
S. Foss&,A. Chodack? T. Demkow?®
A. Cross’ B. Bolstad® J. Garcia-Varga%and
0. Sartor° on behalf of the ALSYMPCA Investigators
The Royal Marsden Hospital, Surrey, UK;?Haukeland Univ Hospital, Bergen, Norway:3Centre for Cancer
Research and Cell Biology, Queen's Univ, Belfast, Ntirern Ireland; “Radiumhospitalet, Oslo, Norway;
sHospital Kochova, Chomutov, Czech RepubliciCentrum Onkologii — Instytut im Sklodowskiej-Curie,

Warsaw, Poland;"PharmaNet, Hemel Hempstead, UK#Algeta ASA, Oslo Norway;Bayer HealthCare
Pharmaceuticals, Montville, NJ, USA:“Tulane Cancer Center, New Orleans, LA, USA

Radium-223 Targets Bone Metastases

2 o

Range of alpha-particle

Radium-223

+——— Bone surface

< Alpha-particles induce double-strand DNA breakadfacent tumour cells
- Short penetration of alpha emitters (2-10 cell diters) = highly localised
tumour cell killing and minimal damage to surrourgihormal tissue

1. Perez et aPrinciplesand Practice of Radiation Oncology. 5th ed. Lippincott Williams & Wilkins; 2007:103.
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ALSYMPCA (ALpharadin in SYMptomatic

Prostate CAncer) Phase |

« Confirmed

CRPC + Total ALP:
+ 2 2 bone <220 UJL vs> 220 UIL
AR - Bisphosphonate use -
+ No known Yes vs No
visceral « Prior docetaxel:
metastases Yes vs No

« Post-docetaxel or
unfit for
docetaxel

Clinicaltrials.gov identifier: NCT00699751,

! omu-20z>n

Il Study Design

Radium-223 (50 kBg/kg) + Best
standard of care

Placebo (saline)
+ Best standard of care

V£ Institut de cancérologie

ALSYMPCA Overall Survival

HR 0.695;95% ClI, 0.552-0.87

Radium-223, n = 541
Median OS: 14.0 months
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Endothelin-1 and Prost

AProliferation

Osteoblast Pain

Nerve
cell

Potential actions of an ET , antagonist:

« Inhibition of prostate tumour cell proliferation
« Promotion of tumour cell apoptosis

«+ Inhibition of osteoblast proliferation

+ Reduction in pain

ate cancer

AProliferation

@

Prostate
cancer
cell
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Zibotentan: Targeting Endothelin-1

P S— Overall Survival
o — Placebo
0.9 I AT ZD4054 15mg
08
2 0.7
®
2 0.6
2
<
g o5
5
c 0.4
5
g 03
I3
&
0.2
01 ZDA4054 15 mg versus placebo: HR=0.65 80%C1=(0.49, 0 .86); P=0.052
ZD4054 10 mg versus placebo: HR=0.55 80%CI=(0.41, 0 .73); P=0.008
0.0

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Time to death (days)

James ND, Eur Urol 2009, 55: 1112-23
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Zibotentan Phase Il Programme

No Metastases (M0)
No Symptoms

Metastatic (M1)
No symptoms

ENTHUSE MO (15)
ZDA4054 vs placebo

ENTHUSE M1 (14)
ZD4054 vs placebo

PI: C. Higano M. Gleave
K. Miller J. Nelson

ENTHUSE M1C (33)
docetaxel +/- ZD4054

K. Fizazi
J. Moul

Accrual completed Accrual completed
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Results of Zibotentan Phase lll trial
in castration resistant prostate
cancer

Monday, 27 September 2010

AstraZeneca today announced that a study evaluating zibotentan for the treatment of men with
metastalic castration resistant prostate cancer (CRPC) did not show a significant improvementin
the primary endpoint of overall survival (OS).

Study 14 was a randomised, placebo controlled phase Il study which evaluated zibatentan
10mg added to standard of care ireatmentin 584 patients with metastatic CRPC. The safety and
talerability profile of zibotentan in this trial was i line with previous studies

Based on this study result, AstraZeneca plans no regulatory submissions for zibotentan at this
time. The zibotentan ENTHUSE trial programme includes two other angoing studies with
zibotentan in different CRPC settings. The full results of study 14 will be published in 2011
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Activation of Src

Basal activity Activated kinase

SH3-binding
+" ligand

.(Phos phorylation

Y,
SH2- 530
binding _ % )
ligand. Dephosphorylation

Fizazi K. The role of Src in prostate cancer. Ann Oncol 18:1765-1773, 2007
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Phase I-llI trial Docetaxel-Dasatinib
n= 46 CRPC patients (including 14 with previousrobherapy)
UNTX respb0%e:

PSA response:49% RECIST response: 42%

febbb.usssd

gy

§ttbs.uss

Araujo et al., ASCO 2009, Abstr 5061
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Docetaxel-Dasatinib Phase Il
READY trial

% n=1380 planned

/ Docetaxel 75 mg/A+ prednisone 5 mg BID dasatinib 100 mg QD

(@\ Docetaxel 75 mg/Aw prednisone 5 mg BID + placebo
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Role for HGF and VEGF in Tumor-Bone
Interactions

<+HGF is highly expressed in bone metastases Stroma

-
N

Osteoblast 1

<+Osteoblasts and osteoclasts express MET and
VEGFRs—respond to HGF and VEGF

+HGF and VEGF promote angiogenesis

Tumor Cell

Osteoclast

HGF and VEGF may be key factors mediating cross-talk between tumor
cells, osteoblasts, and osteoclasts
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XL184 Biochemical and Cellular Activity
Cellular I(E]B?)gnM)

MET 18 RTK Autophosp lation
VEGFR2 0.035 MET 3

KIT 4.6 VEGFR2 4

RET 5.2 FLT3- 75

AXL 7.0 TIE2 106

TEZ | 14

FLT3 14

PDGFRB
IRK 1140

SITKs (47)  >200

ATP competitive, reversible
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ctivity of XL184 in a Docetaxel-pretreated CRPC pt

>~ “ $
2. = = - =
= L
= z
Z N :
" \ 3
. .
Screening Week 12
Age: 77 years
Diagnosis: 8/93
Prior treatments:  Casodex/Lupron
(4/01-11/05),
DES (11/06 - 1/10),
Taxotere (1/08 - 6/08, SD),
el e o Casodex (10/08 -4/09),
Target lesions: Target lesions: E O e onsuay Trelstar (10/08 — present)
3% Ak XL184: Start 2/12/10; Open label

extension 5/7/10; DIC due to AE
(diarrhea) 6/18/10

+ pain improvement
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‘Targeting bonk Rx-pharms - Samarium

Rank-L axis - Denosumab

*| Targeting angiogenesis

- Bevacizumab

y - VEGF-Trap
/ -ZD 64 74
| Targeting IL§ Centocor

New drugs in CaP

(w/wt Docetaxel)| —| Targeting A%

DN-101 (calcitriol)

O\ [Viamin© ane

\_\| Targeting IGF-R Anti-IGF-R
. | Alkylating agent| Satraplatin

1 APC 8015 (Provenge)

Courtesy K Fizazi

Abiraterone, MDV3100.|.

Overall Survival Benefit in Recent CRPC Trials

Agent

7 Disease State
(trial, year)

Comparator P value

Radium 223/Alpharadin Bone Paceon Do0iss

(ALSYMPCA 2011) mietastases CREC ggfé standard of
Mitoxantrone
Prednisone

Docetaxel/Taxotere® Chemo-naive
(TAX327 2004) CRPC

Cabazitaxel/Jevtana® Post docetaxel
(TROPIC 2010} CRPC

0.009

Mitoxantione

Prednisone ek
Sipuleucel-T/Provenge?® Chemo-naive

(IMPACT 2010) CRPC At g0=2
Abiraterone/Zytige’ Post-docetaxe! Placebo <0001
{COU AA 301 2010 CREC Prediisone g

1 351:1502-1512.

2 ncet. 2010;376:1147-1154

3. Kantoff et alN Engl J Med. 2010;363:411-422.

4. de BonoN Engl J Med. 2011 2005
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Updated Analysis (775 Events): The OS Benefit of
AA Increased From 3.9 to 4.6 Months

100+
HR (95% Cl): 0.74 (0.64-0.86)
p <0.0001
80
AA median OS (95% Cl):
S 15.8 months (14.8-17.0)
K] /
g
3 /'
ﬁ 404
Placebo median OS (95% Cl):
11.2 months (10.4-13.1)
20
—_— AA
—— Placebo
0 T r r T y
0 6 18 2 30
Time to Death (Months)
797 657 473 273 15 [
Placebo 398 306 183 100 6 ]

< Median duration of follow-up: 20.2 months
< Median duration of treatment: 8 months with AA vexdnths with placebo

The same treatment for everybody?
For different disease?

rologie

Integrative Genomic Profiling
of Human Prostate Cancer

s | o S
B gEEliRs
4 A \\)\/( N4

338 0.244
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Pathology-based therapy
cytotoxic PTEN loss
AR amplification
';' mutation
ERG BRACness
trans|
MYC amplification
?

IGF-1R activation
Bcl2 expression
P53

Pim Kinase

Molecular classification and Target-oriented therapy




The NEW ENGLAND
JOURNAL o MEDICINE

o JUL¥ 9, 2009 o

Pathology-based therapy

i PTEN I
cytotoxic 058 Inhibition of Poly(ADP-Ribose) Polymerase in Tumors
from BRCA Mutation Carriers

AR amplification Synthetic lethal concept
' : mutation
A~ BRACRess Normal Cells BACA-Deficiant Cally
OMNA Darags DNA Damage
MYC amplificati . i
amplification 5 \ ;J
PRI t
by HE i
i
IGF-1R activation £
Bcl2 expression jGen E
P53 i
Pim Kinase
Courtesy to Dr Besse
Molecular classification and Target-oriented therapy Ashworth A, JCO 2008; Fong et al, NEJM 2009
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remplir par le Pharmacien de I'tabilis santé
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rapensios — Donpenksaons —— Ganostens —— Adosiens Phase I Clinical Trial of a Selective Inhibitor of CYP17, o sy
cver Abiraterone Acetate, Confirms That Castration-Resistant DOCUMENT & FAXER & unté ATU: [Gmai
[ . i
Prostate Cancer Commonly Remains Hormone Driven Pacossaan [
0 rsgrenions ——» {1-dsonearisol ——  Corsal ’ . \ T GisETwiTen
j o ey Clrk, ol Copet,
_——i— Sgranrs Cagei e
B e
T Estradiol A remplir par Ie Médecin prescripteur responsable
| Mé dicament concerné Patient see DFOw
; 4 A i_iw e B aTs e - %
Abiraterone Les récepteurs aux androgénes Rt T [ ™
Inhibiteur de la 17 restent une cible thérapeutique des CPRC ! e s — s

Sustiication e Ia demande (nofamment - histoire cinique du paient e raftements antriears)

alpha hydroxylase
2 phases I/l N= 86
RO: 52%
Bénéfice clinique:
80%
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Conclusion _
% Zoledronic acid: Conclusion-2
- Delays Skeletal-Related Events
= Anti-tumor effect? % Zibotentan (Endothelin-1):
- Phase lll trials in localized prostate cancer aseh{20117) > Promising randomised phase Il data

- 3 phase lll trials ongoing (2011)

< Denosumab (Rank-L)
< Others drugs

- Delays Skeletal-Related Events better than Zoledracid
- Approval awaited
- Phase Il trial for prevention of bone metastasason-metastatic < The Futur: Personalized Medicine...
CRPC awaited (20117?)
< Radio-pharmaceuticals
- Samarium-153 and Strontium-89 used for palliation
- Role on survival?
- Ongoing phase lll trial with Radium-223
- Safe._and likely more active in combination witlegio
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