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Castrate resistant prostate cancer

What 1s Castration Resistance Prostate
Cancer?

« Progressive disease despite castration levels of testosterone
(50 ng/dl.)

« Progression could be PSA or Imaging
* The androgen receptor drives prostate cancer growth

Depriving the tumor of testosterone is the primary
therapy for metastatic discase



Anti-androgen therapy

So why do we use Anti-
Androgen therapy in CRPC?

Resistance Mechanisms:
« AR Amplification

* Secondary androgen
production

« Ligand independent growth

* Intranuclear changes

Harris W P et al. Nat Clin Pract Urol, 2009



Integrative clinical genomics

-

Integrative Clinical Genomics of
Advanced Prostate Cancer

Robinson D et al. Cell, 2015



Prostate cancer rules

Rules of the Game:
Prostate Cancer Working Group

= PSA is NOT the primary measure of progression in
mCRPC

« Radiographic imaging is the primary objective measure

« Patient symptoms and treatment tolerability also
paramount

Scher, HI et al J, Clin Oncol, 2008



Optimal treatment sequence
Optimal Treatment Sequence?

No clear data for sequencing treatment in metastatic
castration resistant prostate cancer (mCRPC)

Ongoing trials will evaluate this question further

In the absence of data | will provide my opinion on
treatment selection

Treatment decisions should be made with understanding of
the following factors
— Treatment side effects
Patient co-morbidities
— Patient symptoms
Pace of disease



Prostate cancer menu
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Prostate cancer appetizer

\

Appefizer I .‘

Sipudlewncel~T
carly mCOCRPC
minimal symptoms, low volume, slow pace




Therapeutic Cancer Vaccine:
Sipuleucel-T

Therapeutic Cancer Vaccine:
Sipuleucel-T

Day 2-3
sipuleucel-T is
manufactured

Day |
Leukapheresis

Day 3-4
Patient is infused

Apheresis Center Company (Dendreon) Doctor’s Office



IMPACT: Randomized Phase 3 Trial

INIPACT : Randomized Phase 3 Trial
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Sipuleucel-T: IMPACT Overall Survival

Sipuleucel-T: INMPACT Overall Survival
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Sipuleucel-T

Sipuleucel-T: IMPACT Overall Survival

100
‘\ P = 0.032 (Cox model)

Percent Survival

w Placebo (n = 171)

HR = 0.775 [95% CI: 0.614, 0.979]

Median Survival Benefit = 4.1 Mos.

— Sipuleucel-T (n = 341)
Median Survival: 25.8 Mos.

Median Survival: 21.7 Mos.

Kantof! PW et al, NEJM. 2010
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PSA and Sipuleucel-T

Patients with Lower PSA Had Greater
OS Benefit After Sipuleucl-T

Baseline PSA (ng/ml)
| <22 (n=188) | 22-50 (n=128) | 50-134 (n=128)
Median OS (mos)
7f%l[ininli(:rl1(7:«7erl I vIr " .41 3

Control | 28.:%

Difference | 13.0
HR | 0.51

Sehellbammer PE et al, Usol, 2013



Sipuleucel-T Toxicity

e Chills, fatigue, fever, nausea, and headache

e Cerebrovascular events were reported in 3.5 percent of
patients treated with sipuleucel-T patients and 2.4 percent
of patients who received placebo.
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Prostate cancer first course

Furst Cowvrse
minimal to moderate symptoms
Enzalutfovride
minimal side effects, optimal in low volume, slow pace of
discase
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Enzalutamide

Fivrst Conrse

minimal to moderate sy mptoms

Abivratderone

requires concomitant Pﬂ.‘d nisonge




Enzalutamide

A small molecule AR antagonist
Affinity 30 folds of

Enzaluatmide vs. Bicalutamide

: - 1. AR Binding Affinity
bicalutamide _ | A DIRGEE A ST
MO *  Bkalutamikle 160 n\M
Prevent nuclear translocation ) " Mpny -
. b " amp | 2+ Nuclear Import
Prevents co-activator (v om e

+ MDV3L0O:

3. DNA Binding
S\ ¢ DHL
\ *  Bkalutamide:
o MDV3I00:; (-)

recruitment

4. Coactivator recruitment
+ DHT ‘e
¢ Bikalutamide:
*  MDV3I100: (-)
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AFFIRM

AFFIRM: Randomized Phase 111 Study of MDV3100 vs.
Placebo in mCRPC after Progression on Docetaxel

Castration
Resistant
Prostate
Cancer
(N=1199)

RANDOMIZED];

Enzaluamide 160mg/day
Corticosteroids allowed but not required

Placebo

21



AFFIRM: Phase 111 trial with 1199 patients

with mCRPC Previously treated with docetaxel OS:

18/4 to 13.6 mos (HR: 0.63; P<0.001) TTP: 8.3 vs

2.9 mos (HR: 0.40; P <0.001) FDA approved on
8/31/2012

Owverall Survival
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PREV AIL: Randomized Phase III

tudy of Enzalutamide vs Placebo in
mCRPC betore chemotherapy

Radiographic Progression-free

No. at Risk
Enzalutamide
Placebo

=
=
=
=
v
=
=
S

Hazard ratio, O.71 (9596 C1, 0.60-0.84)
P<0.001

T T T T LS 8 J
3 S - 15 18 21 24
Months
No. at Risk

Enzalutamide 850 82a 745 566 395 24a 128
Placebo 781 744 644 484 328 213 102




Enzalutamide Toxicity

Cardiovascular: Peripheral edema (15%)

Central nervous system: Fatigue (51%), headache (12%)
Endocrine & metabolic: Hot flashes (20%)
Gastrointestinal: Diarrhea (22%)

Hematologic: Neutropenia (15%; grades 3/4: 1%)

Neuromuscular & skeletal: Back pain (26%), arthralgia (21%), musculoskeletal
pain (15%)
Respiratory: Upper respiratory tract infection (11%)

22



Abiraterone

Abiraterone

requires concomitant prednisonce




Abiraterone rationale

Rationale for Abiraterone in CRPC

= There is up-regulation of androgen biosynthesis enzymes
in CRPC

Blocks androgen synthesis by the adrenal glands, testes
and within the prostate tumor ussue

Rewd ¢t al. Nat Chin Pract Lirol, 2008



Abiraterone study

Abiraterone: COU-AA-301 Study Design

-~

- e o~
A 1000 mg orally daily

*N= 1185 N Prednisone
* Progressive, mCRPC D 5 mg orally twice dally )
» Previous docetaxel O / n=797 Primary end point:
«ECOG O~ 2 ":‘ \ =2« Overall Survival (OS)
* Medical or surgical z -

castration with serum E Placebo orally daily

testosterone D Prednisone 5 mg orally

< 850 ng/dL twice daily

2:1 n = 398

* This study was conducted in 147 sites in 13 countries
= Patients were enrolled from May 2008 through July 2009

MNa BRaamm 1 atal N IM ON11



Abiraterone: COU-AA-301
Trial

26



Abiraterone trial

Abiraterone: COU-AA-301 Trial

Absraterone

Acetate Placebo Hazard Ratio
Varable

(N «797) (N« 398) (95N 1) P Value
Time 1o PSA progression (mo :

D.2 6.6 0.58 (0.46-0.73) <0.001
Frogressson froe sun | accone 2 raciu Wraphic o goence (mo) . b 0.00)
PSA response rate

Tota

nfirmed response on the basis of the PSA concentration

ObieClive response on the basis of mMaging stucies

l!\.' I‘t‘ll“ '\ ol ;ll \l '\‘ .‘.‘)l |



COU-AA-302

COU-AA-302 (chemo-naive)

.....................

......

Ryan CJ, Lancet Oncol, 2015



Abiraterone Toxicity

Cardiovascular: Edema (25% to 27%), hypertension (9% to 22%; grades 3/4: 1%
to 4%)

Central nervous system: Fatigue (39%), insomnia (14%)
Dermatologic: Bruise (13%)

Endocrine & metabolic: Increased serum triglycerides (63%), hyperglycemia
(57%), hypernatremia (33%), hypokalemia (17% to 28%; grades 3/4: 3% to 5%),
hypophosphatemia (24%:; grades 3/4: 7%), hot flash (19% to 22%)

Gastrointestinal: Constipation (23%), diarrhea (18% to 22%), dyspepsia (6% to
11%)

Genitourinary: Urinary tract infection (12%)
Hematologic: Lymphocytopenia (38%; grades 3/4: 9%)

Hepatic: Increased serum ALT (11% to 42%; grades 3/4: 1% to 6%), increased
serum AST (31% to 37%; grades 3/4: 2% to 3%)

Neuromuscular & skeletal: Joint swelling (30%, including joint discomfort),
myalgia (26%)

Respiratory: Cough (11% to 17%), upper respiratory infection (5% to 13%),
dyspnea (12%), nasopharyngitis (11%)

29



Cross resistance

Many patients may
. 3 - N - . s & -
Evidence for ’EMW not benefit from
cross-resistance "W Abdraferone

sequential use




Overlapping resistance

Overlapping Resistance: Androgen Receptor Splice Variants

« Variable splicing of AR mRNA can lead
to resistance mechanisms to anti-
androgen therapy

* ARV-7 has been investigated extensively,
lacks a higand binding domain and is
constituently active

b FPhlog.re

* Increases in ARV-7 seen after treatment
with Abiraterone/Enzalutamide, likely
contributing to cross-resistance.

* Thus sequential abiraterone and
enzalutamide use may not have additive
benefits

bt %0 b pooma

Amtomurabhis ES et ol NEOAM, 201a



Docetaxel

Second Cowvwrse
Moderate 1o substantial symptom

Docedoypel




For fast paced disease

Stcondl Cowvrie
Moderate to substantinl symptoms
Docetorxel
perhaps the best option for patients with substantial
symptoms, fast paced discase




Docetaxel

Docetaxel

In 1960s, crude extract of the bark of
the Pacific yew tree, Taxus brevifolia,
was shown to have suppressive activity
in preclinical tumor models.

By 1971, paclitaxel was identified as the |
active constituent of the bark extract. '

Taxanes exhibit antimicrotubule and
antitumor activity

FEmerging data suggests that taxanes
inhibit AR translocation via
microtubules



Phase III study

TAX327: A Multicenter, Randomized Phase 11l Study of 3 weekly
Docetaxel + Prednisone vs. Weekly Docetaxel + Prednisone vs.

Castration
Resistant
Prostate
Cancer
(N=10086)

Tannock 1F et al. NEJIJM. 2004

Mitoxantrone + Prednisone

— Docetaxel 75mg/m2 Q3wks +
Prednisone 10mg daily

—p Docetaxel 30mg/m2 Q1wk +
Prednisone 10mg daily

RANDOMIZED

— Mitoxantrone 12mg/m2 Q3wks +
Prednisone 10mg daily

A7



TAX327: Overall Survival

TAX3IZT7: Overall Survival
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Docetaxel Toxicity

Central nervous system: Central nervous system toxicity (20% to 58%:; severe:
6%; including neuropathy)

Dermatologic: Alopecia (56% to 76%), dermatological reaction (20% to 48%;
severe: <5%), nail disease (11% to 41%)

Endocrine & metabolic: Fluid retention (13% to 60%:; severe: 7% to 9%:; dose
dependent)

Gastrointestinal: Stomatitis (19% to 53%; severe 1% to 8%), diarrhea (23% to
43%;) severe: 5% to 6%), nausea (34% to 42%), vomiting (22% to 23%)

Hematologic & oncologic: Neutropenia (84% to 99%; grade 4: 75% to 86%:; nadir
[median]: 7 days, duration [severe neutropenia]: 7 days; dose dependent),
leukopenia (84% to 99%; grade 4: 32% to 44%), anemia (65% to 97%; dose
dependent; grades 3/4: 8% to 9%), thrombocytopenia (8% to 14%:; grade 4: 1%:;
dose dependent), febrile neutropenia (5% to 14%; dose dependent)

Hepatic: Increased serum transaminases (4% to 19%)
Hypersensitivity: Hypersensitivity (1% to 21%; with premedication 15%)
Infection: Infection (1% to 34%; dose dependent)

Neuromuscular & skeletal: Weakness (53% to 66%; severe 13% to 18%), myalgia
(3% to 23%), neuromuscular reaction (16%)

Respiratory: Pulmonary reaction (41%)

37



Radium

Second Cowvwerse

Moderate to substantial symptoms

symptomatic bone disease, no visceral disease: ideal
patient population unknown

/\ - e ———




Radium-223 (Alpharadin)

Bone —targeting radiopharmaceutical

High energy alpha-particles with short range
(<100xm) hence less bone marrow toxicity

39



Radium trial

ALSYMPCA: Randomized Phase 11l Study of Radium-
223 vs. Placebo in mCRPC with bone metastases

Ra-223 50kBg/kg g4wks x 6

CRPC
Symptomatic
=2 bone mets
(N=922)

g
a
=

Placebo



Phase III study of Radium-223

ALSYMPCA: Randomized Phase 111 Study of Radium-223 vs.
Placebo in mCRPC with bone metastases

A Overall Survival

1 00

No. at Risk

Radium-22)

Parker C. et al. NIEIM, 2013



Survival curves

ALSYMPCA: Subgroup Analysis based on Previous
Docetaxel

pcet U, 014
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Radium toxicity

Radium 223 AEs

Cardiovascular: Peripheral edema (1396)
Gastrointestinal: Nausea (36%), diarrhea (25%), vomiting ( 19%)

Hematologic: Anemia (93%: grades 3/4: 6%), lymphocytopenia (72%; grades
3/4: 200%), leukopenia (35%; grades 3/4: 3%), thrombocytopenia (3 1%; grades
3/4: 1% to 6%), ncutropenia ( 18%:; grades 3/4: 1% to 3%)

e



Third course

Miverdh Cowvese
Doccetasel vrefractory

Cabozitorel
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Cabazitaxel

Novel taxane active in docetaxel resistant cell
lines

Less affinity for P-glycoprotein pump
Methoxyl side chain instead of

hydroxyl groups found in docetaxel

45



TROPIC protocol

TROPIC: Randomized Phase 111 Study of Cabazitaxel vs.

Mitoxantrone in mCRPC after Progression on Docetaxel

— Cabazitaxel 25mg/m2 Q3wks +
Prednisone 10mg daily

Castration ~
Resistant —
Prostate § 1-1
Cancer =
(N=755) a:t

—p Mitoxantrone 12mg/m2 Q3wks +
Prednisone 10mg daily

de Bono JS. ¢t al. Lancet 2010

4N



TROPIC: Progression-Free Survival

TROPIC: Progression-Free Survival
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TROPIC: Overall Survival

TROPIC: Overall Survival
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Cabazitaxel and ASCO

Cabazitaxel at ASCO 2016

« Cabazitaxel was not superior to docetaxel in front-line
chemotherapy setting

« Cabazitaxel at 20 mg has same long term outcomes as
Cabazitaxel at 25 mg

Sartor OA ¢t al. ASCO 2016



Cabazitaxel Toxicity

Central nervous system: Fatigue (37%), fever (12%)
Gastrointestinal: Diarrhea (47%; grades 3/4: 6%), nausea (34%), vomiting (22%),
constipation (20%), abdominal pain (17%), anorexia (16%), taste alteration (11%)

Hematologic: Anemia (98%; grades 3/4: 11%), leukopenia (96%:; grades 3/4:
69%), neutropenia (94%; grades 3/4: 82%; nadir: 12 days [range: 4-17 days]),
thrombocytopenia (48%; grades 3/4: 4%)

Neuromuscular & skeletal: Weakness (20%), back pain (16%), peripheral
neuropathy (13%; grades 3/4: <1%), arthralgia (11%)

Renal: Hematuria (17%)
Respiratory: Dyspnea (12%), cough (11%)

50



Third course

Thavrd Cowyse

Docetaxel refractory

Enzaolutomide :
Abiraterone OS data post -

Radivm—223 do,m_ -




Complete menu




Specials

Specials
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PARP Inhibitor

PARP Inhibitor —
Breakthrough Status

SO patients treated with a olpanb

« 16 patients had “responses™

14 of the 16 had DNA damage repair defects

l'otal of 16 patients overall had DNA damage repair defects

N E
JO U RN A L

PPN ARopair Doetocts and Olap




Clinical genomics

Integrative Clinical Genomics of
Advanced Prostate Cancer
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E3805 CHAARTED Treatment

E3805 - CHAARTED Treatment
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Survival curve

All Patients

Hazard ratio for death with ADT +docetaxel,
0.61 (95%6 CI, 0.47-0.80) P<0.001

ADT+docetaxe!

(median overall survival, 57.6 mo)

ADT alone
(median overall
survival, 44 0 mo)

o0
£
=

=

s
A
2
8
=
o

1  §
316 48

Months
No. at Risk
ADTs+docetaxel 397 ] 29
ADT alone 1913

Sweeney, CJ et al. NEJM. 2015



Prostate Cancer Clinical States

Prostate Cancer Clinical States
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Docetaxel

CHAARTED/ E380S supports docetaxel in metastatic
castration-sensitive prostate cancer /
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LATITUDE study

Overall study design of LATITUDE
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Survival curve

Statistically significant 38% risk reduction of death
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Summary
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Third course

Froo st Caverrs
Encalsfnede
Arantteemd

Stcon . Covayd
O vdtnpel
Radovrmn~2 25

Thard Covrsa
Cabaciirmel
Engaodwdnrncde.
Abvradceone
Radisiwn~22 8

e ——————




Carbazitaxel vs. Docetaxel

Cabazitaxel vs. Docetaxel

o Cabarsaxel was o supenor 00 docotaxe! m froot-line
chemotherapy setling

 Cabarzaxel st 20 mg has same ong 100 Oetoomes as
Cabarnsaxel st 25 mg
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Dilemmas in treatment

Dilemmas in Treating Metastatic Castration

Sensitive Prostate Cancer

65



Dilemmas in Treatment

Dilemmas in Treating Metastatic Castration
Sensitive Prostate Cancer

= What o Metazati Castraton Sergitive Prostate Cancer?
¢ Neaty Gagredtad DAfierss whe Nave Meta I s Suieasce

* Parerds who Nad Been pre iy Tredied wih Cef\~frve yargetry Of rad s
Best then dewe g atistatit

= Al pataris have MOMIAL Tev'osterome
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CHAARTED Treatment

E3805 - CHAARTED Treatment
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Survival curve
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Docetaxel overall survival

Docetaxel OS based on Volume of Disease

* Pre-defined categones

« Hegh Volume — more than 4 bone lesons (1 of which must be beyond

the spmeSpehvis)
OF ary wisceral disease

= Low Volume « disease cordmed 20 the axidd shkeleion [1pine annd
peivis)
or fess than 3 kesions
NO visceral dasease

= Lymph node dudaie 5 Nnot Lactoeed o
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Docetaxel overall survival
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Docetaxel Tolerability
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Study design

Overall study design of LATITUDE
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Patient Eligibility

Patient Eligibility: “Defining High Risk” In
LATITUDE

« Different than docetaxel study

* AL least 2 of the foliowng 3 were requred
* Glearon 8 or higher
= Mare T8an 3 Bore Sesors (L hes v spetuted)
* Vacers doose.
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Abiratenone outcomes
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Abiraterone toxicity
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NOT a Study of Early Abiraterone

Abiraterone

> Abiraterone (at mCRP(

V.
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Dilemmas

Dilemmas in Treating Metastatic Castration
Sensitive Prostate Cancer

* Abiraterone (indefintely) v 6 infusions of docetawe|

* ADT s continued indefinitely with both options

* Risk benefit discussion with the patient

* Can you retreate with docetase! # you give 6 cycles of docetasel?

* Hgh volume vi. Low volume = should they Be treated dferently?

77



Dilemmas

Dilemmas in Treating Metastatic Castration
Sensitive Prostate Cancer

* Abiraterone (indefintely) vi 6 infusions of docetaxe|

* ADT &5 continued indefinitely with both options

* Risk benefit discussion with the patient

* Can you retreate with docetased # you give 6 cycles of docetasel?

« High volume vi. Low volume =~ should they Be treated dferently?
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New Treatments

New Treatments for MO Prostate Cancer

o What o MO orostate Cancet

Rurg 75A Ceoe tavtryte lewe@s Of Setioaterone
No evidersce of melstaan on coovertioral mag rg (CT and Dore o)

MELIALK CONINION SRR T e PIONLINS CaNDe

* What were the previons “standard approaches”™

= Al AT et e 0N AnOgen Jeprwinon thavagy |ADT) o post O aCicmy
- In 23S0, Laguential ant-androgens could Be uied [Dicalutanide,
futamide, niutammide, Wiocotcadale)

79



Apalutamide

Apalutamide

= Nosateroidal antiandrogen

Bings 10 the hgand-binding doman of the androgen receptor [AR)

Limts ancdrogemrTeceptor transiocatiom 1o the nucieus

Limes DNA Dinaing of the AR i the nucieuws

Linmis andrOges 1 0Ceptor ot diated Lrarcicr DN e

S— — g AL
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SPARTAN

SPARTAN — Owerall S5u0y ODesign
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Patient characteristics

82



Apalutamide

#.*‘[f' alutamige

MProves Metastasis-Free Surviva
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Secondary Progression

Secondary Progression for Patients Who were
:

Subsequently Treated with Abiraterone
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Abiraterone administration
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Prosper Study Design

PROSPER Study Design
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Patient characteristics

Baseline Pab’ent Characteristics (N = 1401)
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Adverse events

Adverse Events of Special Interest”®
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Primary endpoint

Primary Endpoint: MFS O - 2 e <
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Overall survival

Overall Survival: First Interim Analysis
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Progression event

Progression Event by Type
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Treating MO Prostate Cancer

My Thoughts on Treating MO Prostate Cancer

Cornader the clighhdny of the ol
o PSA Do g Tnse fess 1han 10 et
= Maserwmaes FLA Voloe

* Rak vi. Bornefit in an eldorly populaton

W 1l GO ot ko if cavrier Entdivtamide or Agalutamide is Dettey
L A0 v ot mIRrC)

OS bt 2l unchear dvvth evther sreaamena or head ©o head)

Personadly, | may S0 Coradder an Oider ot (L. Bicalunamede) Trsl, et
2paitarmeceSensaivtamice wik Be 3 pood forr a wabnet of poents
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Future Investigations

Future Investigations

identify best sequence of therapy

Biomariers 1O selelt Dest therapy

ALe COMDINALONS Detter Than sequence

How will more senstive imapng change the diseass
Can you Cure olpometastiatic dvese

Mow does mmunotherapy At in the treatment of prostate cances
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