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A conventional natural history

timeline of prostate cancer
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A conventional natural history
timeline of treated prostate cancer
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A conventional natural history

timeline of treated prostate cancer

Local therapy

Visceral
disease )

Distant, Bone Symptomatic
LN only | disease bone disease )

BT

Regional
LN, SV

*

“
*
L] ‘Q
- *
*
*
“
»

\ : |
g Cytopenias ﬁ

Symptomatic
adenopathy )

.
*
.
Y
.
.
.
.

Q o*

Q .
.
.
-
.
R
-

No PSA only -
recurrenc recurren ’
e ce

‘...-......-......-
L7~




A conventional natural history

timeline of treated prostate cancer

Locally directed
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of prostate
cancer

Cell

Volume 161, Issue 5, 21 May 2015, Pages 1215-1228

Integrative Clinical Genomics of |

Advanced Prostate Cancer
Dan Robinson and 72 more.
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Cell

Volume 161, Issue 5, 21 May 2015, Pages 1215-1228
Integrative Clinical Genomics of

Advanced Prostate Cancer
Dan Robinson and 72 more.

Actionable mutations in CRPC
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Types of (on label) therapies

D

| -

Immunotherapy AR Bone only
Hormone

—
GnRH Degarelix
- goserelin

leuprolide
triptorelin
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VOLUME 34 - NUMBER 12 - APRIL 20, 20186

JOURNAL OF CLINICAL ONCOLOGY SPECIAL ARTICLE

Trial Design and Objectives for Castration-Resistant Prostate PCWG 3
Cancer: Updated Recommendations From the Prostate

Cancer (_,llnlLdl Ir 1dls Working Group 3
/ 1 ia Higano, Er.‘mn Basch,
/ 5. de Bono,
eth 1. Heath, Maha Hussain, Wh.
Mark N. Stein, Dana E. Rathkopf, :
mond Smith, Cora N. 1he ve Wilding,
Susan Halabi, Philip W.

Clinical
Metastases:

N strat
Clinically Rising ONCASHEte

Localized ——3»  PSA

Disease Noncastrate
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Noncastrate

Castration-resistant mCRPC: 3" Line, 4 Line, etc

Fig 1. Prostate cancerc I|n|r—l states model, a fran'n:r nork 1r|r patient treatment and drug developm F'n‘l u;:ujah:d 1r|r ’[h»:n Prostate Cancer Clinical Trials Working Group 3.




Sequencing: Not so simple

mCRPC

] {
D~ B

- Also -- there is no reason to think there is only one best
sequence, or that the same sequence is best for everyone




Real life is not as predictable as the diagrams.
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Therapeutic opportunities of

the androgen axis

» Whole-body hormone changes
» Systemic vs intratumoral testosterone

» Intracellular testosterone and Androgen
Receptor, and intranuclear Androgen receptor
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Blocking androgen signaling:
Hormonal vs molecular perspectives

Conventional hormonal axis:
GnRH: Hypothalamus -pituitary

FSH: pituitary FSH secretion
LH: pituitary LH secretion

T: Circulating testosterone
17-beta hydroxylase

ketoconazole
abiraterone

AR/dlhydroxytestosterone binding
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Splice
variants

Androgen Receptor AR: A

« single copy
« X chromosome
 allelic for CAG repeats (poly-Q)
e« 920 a.a.
« 9 exons
>>> Splice variants <<<

Cn3d:
http://www.ncbi.nlm.nih.gov/Structure/icn3
d/full.html?complexity=3&buidx=1&showse
g=1&mmdbid=130049

Ref: https://ghr.nlm.nih.gov/chromosome/X




Ref: Decoding the androgen receptor splice variants
Changxue Lu, Jun Luo. Transl Androl Urol. 2013 Sep; 2(3): 178-186.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209743/figure/f1/

66763874

AR

AR

AF

9 exons

5 additional cryptic exons (CE) within introns

Alternative

Transcriptional

AR-NWs names activity

AR-W1 AR4 Conditional

AR-V2 Unknown

ARV ARLSZ2/20 Constitutive

AR-WA ARL1S2/3/2b, ARS Constitutive

AR-VI Unknown
rﬁ#=======mm==
|| AR-NT AR3 Constitutive
_E—E========Urﬁncfwn== ————————

AR-VS Conditional

AR-WIO Unknown

AR-W11 Unknown

AR-W1Z2 D RVEETEs Constitutive

AR-W13 Inactive

AR-W14 Unknown

AR-2 Inactive
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The NEW ENGLAND
JOURNAL of MEDICINE

AR-V7 and Resistance to Enzalutamide and Abiraterone in
Prostate Cancer

[ ] [ J
Emmanuel S. Antonarakis, M.D., Changxue Lu, Ph.D., Hao Wang, Ph.D., Brandon Luber, Sc. M., Mary Nakazawa, MH.S Radlo a th PFS
Jeffrey C. Roeser, B.S., Yan Chen, Ph.D., Tabrez A. Mohammad, Ph.D., Yidong Chen, Ph.D., Helen L. Fedor, B.S.,

Tamara L. Lotan, M.D., Qizhi Zheng, M.D_, Angelo M. De Marzo, M.D_, Ph.D., John T_ Isaacs, Ph.D., William B. Isaacs,

Ph.D., Rosa Nadal, M.D., Channing J. Paller, M.D., Samuel R. Denmeade, M.D., Michael A. Carducci, M.D., Mario A i
Eisenberger, M.D_, and Jun Luo, Ph.D. 1.0- P<0.001 by log-rank test
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The NEW ENGLAND
JOURNAL of MEDICINE

Abiraterone

AR-V7 and Resistance to Enzalutamide and Abiraterone in
Prostate Cancer

[ ] [ J
Emmanuel S. Antonarakis, M.D., Changxue Lu, Ph.D., Hao Wang, Ph.D., Brandon Luber, Sc.M., Mary Nakazawa, MH.S ., Radlog‘aphlc PFS
Jeffrey C. Roeser, B.S., Yan Chen, Ph.D., Tabrez A. Mohammad, Ph.D., Yidong Chen, Ph.D., Helen L. Fedor, B.S.,
Tamara L. Lotan, M.D., Qizhi Zheng, M.D_, Angelo M. De Marzo, M.D_, Ph.D., John T_ Isaacs, Ph.D., William B. Isaacs,
Ph.D., Rosa Nadal, M.D., Channing J. Paller, M.D., Samuel R. Denmeade, M.D., Michael A. Carducci, M.D_, Mario A

Eisenberger, M.D., and Jun Luo, Ph.D.
N Engl J Med 2014; 371:1028-1038 | September 11, 2014 |
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Early chemical recurrence:

The rising PSA

Risk stratification

Local B Local Regional Late, slow, low, no prior XRT:
Low High LN, SV Consider for salvage bed XRT
Risk Risk TR
N\ Observe vs hormone therapy
Comorbid assessment
Not slow: GnRH therapy

Comorbidity |

No PSA only
recurrence recurrence Long doubling time: (?)

Doubling time < 10 months:
SPARTAN (apalutamide)
PROSPER (enzalutamide)
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SPARTAN:

April 12, 2018

Apalutamide Treatment and Metastasis-free Survival in
Prostate Cancer

Matthew R. Smith, M.D., Ph.D., Fred Saad, M.D., Simon Chowdhury, M.B., B.S., Ph.D., Stéphane Qudard, M.D., Ph.D., is A. Hadaschik, M. ulie
Hir D., Ph.D., Angela Lopez-Gitlitz, M.D., Géralyn C. Trudel, Ph.D.,

Age ~74

Metastasis
free survival

/7.9 y since

dx HR = 0.28

scan & CT
DT < 10 mo scans
/1% < 6 mo every 16
weeks

None
unmet
Next slide

0 placebo

XRT: 77%
GnRH: 97%
Bica: 73%




Apalutamide Treatment and Metastasis-free Survival in
Prostate Cancer

Matthew R. Smith, M.D., Ph.D., Fred Saad, M.D., Simon Chowdhury, M.B., B.S., Ph.D., Stéphane Qudard, M.D., Ph.D., Boris A. Hadaschik, M.D., Julie N. Graff, M.D.,
David Olmos, M.D., Ph.D., Paul N. Mainwaring, M.B., B.S., M.D., Ji Youl Lee, M.D., Hiroji Uemura, M.D., Ph.D., Angela Lopez-Gitlitz, M.D., Géralyn C. Trudel, Ph.D.,
et al., for the SPARTAN Investigators*

Kaplan-Meier Estimates of Metastasis-free Survival
Hazard ratio for metastasis or death,

0.28 (95% Cl, 0.23-0.35)
P<0.001

Apalutamide

Patients Who Were Alive
without Metastasis (%)

Months

4 8 12 16 20 24 28




Apalutamide Treatment and Metastasis-free Survival in

Prostate Cancer

Matthew R. Smith, M.D., Ph.D., Fred Saad, M.D., Simon Chowdhury, M.B., B.S., Ph.D., Stéphane Qudard, M.D., Ph.D., Boris A. Hadaschik, M.D., Julie N. Graff, M.D.,
David Olmos, M.D., Ph.D., Paul N. Mainwaring, M.B., B.S., M.D., Ji Youl Lee, M.D., Hiroji Uemura, M.D., Ph.D., Angela Lopez-Gitlitz, M.D., Géralyn C. Trudel, Ph.D.,

et al., for the SPARTAN Investigators*

All secondary and exploratory endpoints met

Secondary end points {mo)
Median time to metastasis
Median progression-free survival
Median time to symptomatic progression

Median overall survival

Apalutamide
40.5

40.5

MR

MNE

Median time to the initiation of cytotoxic chemotherapy

Exploratory end points
Median second-progression—free survival (mo)
Median time to PSA progression (mo)

Patients with a PSA response (%)
Patient-reported outcomesh

Change in total FACT-P score from baseline to 29 months¥]

Change in total EQ VAS score from baseline to 29 months|

MR
89.7

-0.99+0.9
1.44+0.8

Placebo
16.6
14.7
MR

39.0
3.7
2.2

-3.29+1.9
0.26x1.7

Hazard Ratio
(95% Cl)

0.27 (0.22-0.34)
0.29 (0.24-0.36)
0.45 (0.32-0.63)
0.70 (0.47-1.04)
0.44 (0.29-0.66)

0.49 (0.36-0.66)
0.06 (0.05-0.08)
40 (21-77)3%




Median age 74

Median PSA:
11

DT < 10 mo
75% < 6 mo

prostatectomy:
54%

Secondary
&
exploratory

C Sternberg
EAU 10/2017

Metastasis free
survival

Time to next treatment: HR = .21
Time to PSA progression HR = .07

>50% PSA decrease: 76 vs 2.4%
>90% PSA decrease: 56vs 0.4%
Undetectable PSA: 9.6vs 0%

OS first eval (NS; not mature)
HR = 0.80, P=.15




Enzalutamide at various
points of PC treatment:

= PROSPER: Rising PSA, MO, <10 mo DT

= AFFIRM: CRPC after chemotherapy

= PREVAIL: CRPC, before chemotherapy

= STRIVE (phase IlI), CRPC, before chemotherapy

Apalutamide >> placebo
What is the best VS

time to use Enzalutamide >> placebo
enzalutamide?

**No obvious difference**

What to do with PSA-DT > 10
months?




The NEW ENGLAND
JOURNAL o MEDICINE

SEPTEMBER 27, 2012 VOL. 367 NO. 13 A / I /RM

Increased Survival with Enzalutamide in Prostate Cancer
after Chemotherapy

Howard I. Scher, M.D., Karim Fizazi, M.D., Ph.D., Fred Saad, M.D., Mary-Ellen Taplin, M.D., Cora N. Sternberg, M.D.,
Kurt Miller, M.D., Ronald de Wit, M.D., Peter Mulders, M.D., Ph.D., Kim N. Chi, M.D., Neal D. Shore, M.D.,
Andrew J. Armstrong, M.D., Thomas W. Flaig, M.D., Aude Fléchon, M.D., Ph.D., Paul Mainwaring, M.D.,
Mark Fleming, M.D., John D. Hainsworth, M.D., Mohammad Hirmand, M.D., Bryan Selby, M.S., Lynn Seely, M.D.,
and Johann S. de Bono, M.B., Ch.B., Ph.D., for the AFFIRM Investigators*

Radiographic Progression-free Survival

100+ Hazard ratio, 0.40 (95% Cl, 0.35-0.47)
8 90— P<0.001
[
mCRPC £ 807
‘B 70~ : " n
After %33— so IRadlographlc PFS
h th R (U e et T e e LT
chemotherapy
L2
=5  40-
s 30
Placebo & tarn
2 204 Enzalutamide
& 10
0 T T I T T I T T I T T I T T I T T I T T I T T I
0 3 6 9 12 15 18 21 24
Months
2 . IR A Enzalutamide 800 583 447 287 140 58 13 1
The study wa \\ pea. P Placebo 399 176 8 46 20 7 3 0

lani



Enzalutamide in Metastatic Prostate Cancer
before Chemotherapy
T.M. Beer, AJ. Armstrong, D.E. Rathkopf, Y. Loriot, C.N. Sternberg, C.S. Higano,
P. lversen, S. Bhattacharya, J. Carles, S. Chowdhury, |.D. Davis, J.S. de Bono,
C.P. Evans, K. Fizazi, A.M. Joshua, C.-S. Kim, G. Kimura, P. Mainwaring,

H. Mansbach, K. Miller, S.B. Noonberg, F. Perabo, D. Phung, F. Saad, H.I. Scher,
M.-E. Taplin, P.M. Venner, and B. Tombal, for the PREVAIL Investigators*

N ENGLJ MED 371;5 NEJM.ORG JULY 31, 2014

100
90 Hazard ratio, 0.35 (95% Cl, 0.30-0.40)
P<0.001
80-
70- Enzalutamide
mCRPC 9 60~
@ 0 Mg
No prior 32 40+ ot .
ChemOtherapy ﬂ .-g 30_ ““l""'lIl-lllllll“".lfn?l':5E °
U 20
-
0 | | | | | | |

| | | |
0 3 6 9 12 15 18 21 24 27 30 33

845 734 518 415 324 257 165 103 64 25 9 O




VOLUME 34 - NUMBER 18 - JUME 20, 20186

JOURNAL OF CLINICAL ONCOLOGY

Enzalutamide Versus Bicalutamide in Castration-Resistant |
Prostate Cancer: The STRIVE Trial S TR / I/E

David E Penson, Andrew J. Armstrong, Raoul Concepcion, Neeraj Agarwal, Carl Olsson, Lawrence Karsh,
Curtis Dunshee, Fong Wang, Kenneth Wu, Andrew Krivoshik, De Phung, and Celestia S. Higano
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Late, earlier, very early?

And at what dose?

COUGAR 301: After chemotherapy

COUGAR 302: CRPC, before chemotherapy

STAMPEDE: At initial hormone therapy of metastatic disease
LATITUDE: At initial hormone therapy of metastatic disease

(phase Il) Food effect 250 + food vs 1000/fasting




Abiraterone acetate for treatment of metastatic

castration-resistant prostate cancer: final overall survival m
analysis of the COU-AA-301 randomised, double-blind,

placebo-controlled phase 3 study oreet ool 012 13- 95292 3 0 ]

Karim Fizazi, Howard | Scher, Arturo Molina, Christopher | Logothetis, Kim N Chi, Robert | Jones, John N Staffurth, Scott North,
Nicholas | Vogelzang, Fred Saad, Paul Mainwaring, Stephen Harland, Oscar B Goodman Jr, Cora N Sternberg, Jin Hui Li, Thian Kheoh,
Christopher M Hagq, Johann 5 de Bono, for the COU-AA-301 Investigators®

Overall survival (95% Cl)
—— AA+P 15-8 (14-8-17-0)
—— Placebo+P 11-2 (10-4-13-1)

mMCRPC

[=p}
o
|

After
chemotherapy

B
|

g
E
c
2
T
o
>
o

HR 0-74 (95% CI 0-64-0-86)
p<0-0001

T T
12 18

Time to death (months)
" Number at risk

AA+P 473 273
Placebo+P




Abiraterone acetate plus prednisone versus placebo plus
prednisone in chemotherapy-naive men with metastatic

castration-resistant prostate cancer (COU-AA-302):
final overall survival analysis of a randomised, double-blind, COUGA R
placebo-controlled phase 3 study Lancet Oncol 2015, 16:152-60 3 0 2

Charles ] Ryan, Matthew R Smith, Karim Fizazi, Fred Saad, Peter F A Mulders, Cora N Sternberg, Kurt Miller, Christopher ] Logothetis, Neal D Shore,
Eric ) Small, Joan Carles, Thomas W Flaig, Mary-Ellen Taplin, Celestia S Higano, Paul de Souza, Johann S de Bono, Thomas W Griffin, Peter De Porre,
Margaret KYu, Youn CPark, Jinhui Li, Thian Kheoh, Vahid Naini, Arturo Molina, Dana E Rathkopf, for the COU-AA-302 Investigators™

—— Abiraterone acetate plus prednisone 347 months (95% C 32.7-36-8)
— Placebo plus prednisone 30-3 months (95% C1 28.7-33.3)

HR 0-81(95% C1 070-0-03)
p=0-0033

80

abiraterone &
MCRPC prednisone

No prior
chemotherapy

Time (months)

| Abimterone 46 538 525 S04 483 453 422 394 359 330 206 73 235 218 202 189 18 59 15

ERRTRERTRVT LT )
Placebo T42 534 500 403 466 438 4001 363 3! 176 148 132 84 4£2 10

292 261 237 201



Abiraterone plus Prednisone in Metastatic, L A T/ TU DE

Castration-Sensitive Prostate Cancer

Karim Fizazi, M.D., Ph.D., NamPhuong Tran, M.D., Luis Fein, M.D., Nobuaki Matsubara, M.D., Alfredo Rodriguez-Antolin, M.D., Ph.D., Boris
Y. Alekseev, M.D., Mustafa Ozgiiroglu, M.D., Dingwei Ye, M.D., Susan Feyerabend, M.D., Andrew Protheroe, M.D., Ph.D., Peter De Porre,
M.D., Thian Kheoh, Ph.D., et al., for the LATITUDE Investigators™ July 27, 2017
N Engl ] Med 2017; 377:352-360

0sS
Abiraterone

usS

No prior 7
hormone DN abiraterone
& Hazard ratio, 0.62 (95
therapy for azard ratio, 0.62 (95
: rednisone ' P<0.001
metastatic R P [
disease

Radiographic PFS

Start GnRH & placebo

Abiraterone

Placebo

Hazard ratio, 0.47 (95% CI, 0.39-0,55)
P=0.001



Abiraterone for Prostate Cancer Not Previously
Treated with Hormone Therapy

Nicholas D. James, Ph.D., Johann S. de Bono, Ph.D., Melissa R. Spears, M.Sc., Noel W. Clarke, Ch.M., Malcolm D. Mason,
F.R.C.R., David P. Dearnaley, F.R.C.R., Alastair W.S. Ritchie, M.D., Claire L. Amos, Ph.D., Clare Gilson, M.R.C.P,, Rob |. Jones, M.B., ; ; A MPI Dl
Ch.B., David Matheson, Ph.D., Robin Millman, et al., for the STAMPEDE Investigators™ July 27, 2017

N Engl | Med 2017; 377:338-351

+ abiraterone

EU ROPE . Overall Survival in All Patients

No prior - HR = .63; [95% CI], 0.52- 0.76; <0.001
hormone
therapy for
metastatic
disease

Start GnRH gg::g:gg ‘ . ‘ + abiraterone

| Failure-free Survival in All Patients

HR =.29; [95% CI] 0.25 - 0.34; P<0.001

T T T T T T T 1

12 18 24 30 36 42 48 54




Abiraterone for Prostate Cancer Not Previously
Treated with Hormone Therapy

Nicholas D. James, Ph.D., Johann S. de Bono, Ph.D., Melissa R. Spears, M.Sc., Noel W. Clarke, Ch.M., Malcolm D. Mason,
F.R.C.R., David P. Dearnaley, F.R.C.R., Alastair W.S. Ritchie, M.D., Claire L. Amos, Ph.D., Clare Gilson, M.R.C.P,, Rob |. Jones, M.B.,
Ch.B., David Matheson, Ph.D., Robin Millman, et al., for the STAMPEDE Investigators® July 27, 2017

N Engl | Med 2017; 377:338-351

+ abiraterone

with Metastatic Disease

Overall Survival in All Patients

HR = .63; [95% CI], 0.52- 0.76; <0.001

\\1\‘ \.(, wuuy . Nonmetastatic Disease
& 3 AN Ao S
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JOURNAL OF CLINICAL ONCOLOGY
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Prospective International Randomized Phase II Study :
of Low-Dose Abiraterone With Food Versus Standard vs 750 mg abiraterone

Dose Abiraterone In Castration-Resistant Prostate Cancer

Russell Z. Szmulewitz, Cody J. Peer, Abiola Ibraheem, Elia Martinez, Mark F. Kozloff, Bradley Carthon, R. Donald
Harvey, Paul Fishkin, Wei Peng Yong, Edmund Chiong, Chadi Nabhan, Theodore Karrison, William D. Figg,
Walter M. Stadler, and Mark ]. Ratain
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Taxanes:
Every possible timing

CHAARTED
FIRS TANA

Some negative taxane combinations phase lll trials:

Vitamin D receptor: Docetaxel with or without calcitriol
VEGF: Docetaxel with or without bevacizumab

VEGF: Docetaxel with or without ziv-aflibercept

SRC: Docetaxel with or without dasatinib

Vaccine: Docetaxel with or without GVAX




Chemohormonal Therapy in Metastatic CHAARTE
Hormone-Sensitive Prostate Cancer " _

Christopher |. Sweeney, M.B., B.S., Yu-Hui Chen, M.S., M.P.H., Michael Carducci, M.D., Glenn Liu, M.D., David F. Jarrard, M.D., Patients with High-Vqume Disease
Mario Eisenberger, M.D., Yu-Ning Wong, M.D., M.S.C.E., Noah Hahn, M.D., Manish Kohli, M.D., Matthew M. Cooney, M.D.,

Robert Dreicer, M.D., Nicholas ]. Vogelzang, M.D., et al. Hazard ratio for death with ADT+docetaxel,

August 20, 2015 0.60 (95% Cl, 0.45-0.81) P<0.001
N Engl ] Med 2015; 373:737-746
ADT+docetaxel
(median overall survival, 49.2 mo)

ADT alone
(median overall
survival, 32.2 mo)

All Patients

Hazard ratio for death with ADT+docetaxel,
0.61 (95% Cl, 0.47-0.80) P<0.001

Patients with Low-Volume Disease
ADT+docetaxel ADT+docetaxel
(median overall survival, 57.6 mo) meciamoverallistrdvall NR)

ADT alone

(median overall |—|
survival, NR) L

ADT alone
(median overall
survival, 44.0 mo)

Hazard ratio for death with ADT+docetaxel,
0.60 (95% Cl, 0.32-1.13) P=0.11

OS difference are driven by the
HIGHER RISK subset of patients




FIRSTANA

Cabazitaxel Versus Docetaxel As First-Line Therapy for

Patients With Metastatic Castration-Resistant Prostate

Cancer: A Randomized Phase III Trial—FIRSTANA

Stéphane Oudard , Karim Fizazi, Lisa Sengelev, Gedske Daugaard, Fred Saad, Steinbjern
Hansen, Marie Hjalm-Eriksson, Jacek Jassem, Antoine Thiery-Vuillemin, Orazio Caffo, Daniel
Castellano, Paul N. Mainwaring, John Bernard, Liji Shen, Mustapha Chadjaa, and Oliver Sartor

e Docetaxel 75
e Cabazitaxel 25
e (Cabazitaxel 20

FIRSTANA: Tumor Response Rate (RECIST)

P=0.7313
60% - | P =0.0370

50% A | |
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40%
30%

Patients

20% 41.6%
30.9% 32.4% 72/173

10% 54/175 61/188

0%
__DOC + PRED CBZ 20 + PRED CBZ 25+ PRED
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88: Radium 2,8,18,32,
1882

ALSYMPCA

Another non-AR approach

The NEW ENGLAND
JOURNAL o MEDICINE

JULY 18, 2013

Alpha Emitter Radium-223 and Survival
in Metastatic Prostate Cance

mCRPC

(Excludes:
LN> 3 cm
Visceral mets
Cord
compression)

ithout Symptc
etal Event (%)

Time-to-event

Time to First Symptomatic Skeletal Event

Hazard ratio, 0.66 (95% Cl, 0.52-0.83)
P<0.001

Radium-223
(median time to first symptomatic
skeletal event, 15.6 mo)

-

Placebo |
(median time to first symptomatic o —
skeletal event, 9.8 mo)

9 1215 18 21 24 27 30

Months since Randomizaticn




Subgroup

All patients
Total ALP level at baseli
<220 U/liter
=220 U/liter
Current bisphosphonat
Yes
MNo
Previous docetaxel use
Yes
MNo
Baseline ECOG
Dorl
=2
Extent of disease
<b metastases
6-20 metastases
=20 metastases
Superscan
Opioid use
Yes
MNo

Hazard Ratio (95% Cl)

88: Radium

0.70 (0.58-0.83)

0.82 (0.64-1.07)
0.62 (0.49-0.79)

0.70 (0.52-0.93)
0.74 (0.59-0.92)

0.71 (0.56-0.89)
0.74 (0.56-0.99)

0.68 (0.56-0.82)

0.82 (0.50-1.35)

@0.95 (0.46-1.95)
0.71 (0.54-0.92)

0.64 (0.47-0.88)

0.71 (0.40-1.27)

0.68 (0.54-0.86)
0.70 (0.52-0.93)

|
2.0

——

Radium-223

Better

Placebo
Better

2,8,18,32,

//;/-,.é::';

18,82

ALSYMPCA

Time-to-event

OS difference are
driven by the
HIGHER RISK
subset of patients




A look forward to
PARP-I opportunity:

About ¥4 CRPC should be eligible
This limits accrual rates
All are off-label

Actionable mutations in CRPC

Volume 161, Issue 5,21 May 2015, Pages 1215-1228
Integrative Clinical Genomics of

Advanced Prostate Cancer
Dan Robinson and 72 more.
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ouleau M, Patel A, Hendzel MJ,
NATURE REVIEWS | CANCER aufmann SH, Poirier GG. PARP

S ————————————— inhibition: PARP1 and beyond. Nat Rev
The PARP proteins are Cancer. 2010 Apr:10(4):293-301.

part of the DNA repair 39
¥ DNA strand break
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DNA-Repair Defects and Olaparib in Metastatic Prostate Cancer

J. Mateo, S. Carreira, S. Sandhu, S. Miranda, H. Mossop, R. Perez-Lopez, D. Nava Rodrigues, D. Robinson,
A. Omlin, N. Tunariu, G. Boysen, N. Porta, P. Flohr, A. Gillman, |. Figueiredo, C. Paulding, G. Seed, S. Jain,

C. Ralph, A. Protheroe, S. Hussain, R. Jones, T. Elliott, U. McGovern, D. Bianchini, J. Goodall, Z. Zafeiriou,
C.T. Williamson, R. Ferraldeschi, R. Riisnaes, B. Ebbs, G. Fowler, D. Roda, W. Yuan, Y.-M. Wu, X. Cao, R. Brough,
H. Pemberton, R. A’Hern, A. Swain, L.P. Kunju, R. Eeles, G. Attard, CJ. Lord, A. Ashworth, M.A. Rubin,

K.E. Knudsen, F.Y. Feng, A.M. Chinnaiyan, E. Hall, and J.S. de Bono

Response to Olaparib No Response to Olaparib

14 | 20 | 30| 39) 35 36 | 1 6| 5|26 48| B| 16(11 J112 |44 |31 |50 ) 2|3 | 4| 91013 18 (1921|2223 |24 35|27 38|39 32|33 |34 |37 (40| 41| 47 | 43 |45 |46 (47 |49
36 | 36 | 48 |44 (=44 |240| 57 (73 | 16 (5B | 19 | 30 | 62 =40 1Z | 12| 11 (24 | B | B (24| B |7 11|13 |M2| 1 |12|7 (12| 4|12|12|22|13| 4|12(17| 4|12 |11|1%|12| 9|12|12| 1|12

X)X | X | X|[X | X |X | X [X|[X|X|X|X|[X

*

Frameshift mutation Single copy deletion - Missense mutation # Germline event

Stop gain - Homozygous deletion Copy-neutral loss of heterozygosity

Figure 1. Genomic Aberrations in DMA Repair in Patients with Metastatic, Castration-Resistant Prostate Cancer.
Data are shown for the 49 patients who could be evaluated for a response. Mutations and deletions in DNA-repair genes were identified through next-generation sequencing stud-
ies. Green shading indicates patients who were classified as having a response to claparib in the clinical trial. Patients were considered to be biemarker-positive if homozygous de-
letions, deleterious mutations, or both were detected in DMA-repair genes (but not single copy deletions without events detected in the second allele). A star indicates that a par-

| ticular genomic event was detected in germline DNA. Archival tumeor samples were used for the sequencing studies in Patients 13, 18, 21, 40, 41, and 49 because the biopsy

V| samples obtained during the trial were negative for tumor content.
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DNA-Repair Defects and Olaparib in Metastatic Prostate Cancer

J. Mateo, S. Carreira, S. Sandhu, S. Miranda, H. Mossop, R. Perez-Lopez, D. Nava Rodrigues, D. Robinson,
A. Omlin, N. Tunariu, G. Boysen, N. Porta, P. Flohr, A. Gillman, I. Figueiredo, C. Paulding, G. Seed, S. Jain,

C. Ralph, A. Protheroe, S. Hussain, R. Jones, T. Elliott, U. McGovern, D. Bianchini, J. Goodall, Z. Zafeiriou,
C.T. Williamson, R. Ferraldeschi, R. Riisnaes, B. Ebbs, G. Fowler, D. Roda, W. Yuan, Y.-M. Wu, X. Cao, R. Brough,
H. Pemberton, R. A’"Hern, A. Swain, L.P. Kunju, R. Eeles, G. Attard, CJ. Lord, A. Ashworth, M.A. Rubin,

K.E. Knudsen, F.Y. Feng, A.M. Chinnaiyan, E. Hall, and J.S. de Bono

Radiologic Progression—free Survival Overall Survival

1.00 P<0.001 by log-rank test 1.00 P=0.05 by log-rank test

Biomarker-positive,

Biomarker-positive, median: 13.8& mo

median: 9.8 mo

LT

Biomarker-negative,
median: 7.5 mo

o
M
[¥, ]

Proportion of Patients
Proportion of Patients

Biomarker-negative,
median: 2.7 mo

012 3 456 7 8 91011121314151617 181920 0123 4567 8 91011121314151617181920
Months since Trial Entry Months since Trial Entry

PARP directed prostate cancer trial examples:




Conclusions (1/3)

mCRPC mCRPC g =
1st Line 2nd Line

Sequencing strategies to ponder

All oral first; put off parenteral drugs

Taxanes first - save lower intensity treatment for older age

Hormone therapy / non hormone therapy / hormone therapy alternation

Hormone therapy salvage of hormone therapy only for slow progressors

Radium - as soon as bone-only pattern is seen

Provenge - as early as possible (metastasis, no pain, low PSA)
Provenge - in coordination with antiandrogen initiation

Adaptive schedules: Alternate treatment and hiatus, to delay
IR T~



Conclusions (2/3)

Best timing is not obvious

What benefit for slower rising PSA?

» Hormone therapies beyond conventional GnRH:
Active, but little empiric sequencing or crossover
experience.

) apalutamide
» enzalutamide

» abiraterone

» Adapative vs continuous scheduling strategies
» Taxanes - early, late, in—-between?

» Radium - be alert for optimal selection




Conclusions (3/3)

Other treatments and evaluations:

» Immune therapies sipuleucel-T and beyond

» Flucyclovine (Axumin) imaging to identify
oligometastatic cases for radiation therapy

» Early concurrent hormone therapy for prostate bed
salvage radiation therapy

» SINE inhibitor KPT-8602 trials

Thank you very much,
& questions.




	Slide Number 1
	�Mayer Fishman, MD, PhD�Prostate Cancer Management: From Early Chemical Recurrence to HRPC (excluding Immunotherapy)��Relevant financial relationships in the past twelve months by presenter or spouse/partner. � ��Speakers Bureau: Exelixis   ����The speaker will directly disclosure the use of products for which are not labeled (e.g., off label use) or if the product is still investigational.
	A conventional natural history timeline of prostate cancer
	A conventional natural history timeline of treated prostate cancer
	A conventional natural history timeline of treated prostate cancer
	A conventional natural history timeline of treated prostate cancer
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Types of (on label) therapies
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Therapeutic opportunities of �the androgen axis
	Blocking androgen signaling:�Hormonal vs molecular perspectives
	Splice variants of AR
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Early chemical recurrence: The rising PSA
	SPARTAN:�Introducing apalutamide
	Slide Number 22
	Slide Number 23
	PROSPER:�Early enzalutamide
	Enzalutamide at various points of PC treatment: 
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Abiraterone�Late, earlier, very early? �And at what dose?
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Taxanes: � Every possible timing
	CHAARTED
	Slide Number 38
	Radium�Another non-AR approach
	Radium�Another non-AR approach
	A look forward to �PARP-i opportunity:�Trials with DNA-mismatch repair phenotype  as a gatekeeper
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Sequencing strategies to ponder
	Best timing is not obvious
	Other treatments and evaluations:

