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ER2AMQIMH

> Elval dovepo OTL UTIAPXOUV TIOAAEC TIEPLITTWOELC OTIOU N OPHOVLKN
Oepareia amoTuyXAVeEL val EAEYEEL TN VOTO.
C. Huggins, Nobel prize 1966

> [Mopd TNV ONUOVTIKA OapPXLKA QTOTEAECHATIKOTNTA TEALKA OAoL ol
aoBeveilc avamtuoouv KALVIKO oTOlXElat avtoxng otnv Oeparmeia pe
OPHOVEC.

Leuprolide Study Group, 1984

> 2E QVATITUEN OPHOVOOVTOXN G TO KOPKLVLKO KUTTOPO OVATTTUCOETOL TTapa
Ta eTtimeda eVVOUXLOHOU TNG TECTOOTEPOVNC.



[THI'E2 ANAPOTONQN

OPTANO ANAPOIONO MOZOTHTA | APAZTIKOTHTA | APAZTIKOTHTA
NAPATQIrH

OPXEIZ TESTOSTEPONH 6,6 mg

(90%)
AIYAPOTESTOSTEPONH 0,3 mg 160-190 533
(DHT)

ENINEOPIAIA ANAPOSITENAIONH 1,4 mg 39 28

(10%)
AEYAPOEMIANAPOITEPONH 29 mg 15 0,5




2YNOE2H ANAPOTONQN 2TON CRPC

el ical pathw:
Cholesterol IETIEED Pty
== Androstanedione pathw ay
c','pllml = Bockdoor pathway
H5D3B SRDSA
Pregnenolone |—  * | Progesterone * | Dihydroprogesterone
CYP17A
CYP17A CYP17A HSD 34
HSD3B SRDSA HSD3A
DHEA * | Androstenedione |—* | Androstanedione |*—| Androsterone
AKRIC3 AKRIC3
HSD17B HSD17B HSD17E H5D17E
H5D38
Androstenediol | —* | Testosterone | —___ sRD5 HSD3A Androstanediol

T | DHT |4

Fig 2 - Androgen synthesis from cholesterol to dihydrotestosterone [DHT) via the canonical, androstenedione, and backdoor pathways

Y& KOPKIVO TTPOOTATN TO POOTATLKO KUTTOPO:

* De novo ocUvBeon Te0TOOTEPOVNC ATTO XOANOTEPOAN

*  Metatponn tng emwvedppldlaknc DHEA oe teotootepovn

Y& CRPC bgv eival amapaitntn n Te0TooTEPOVN Yo TNV Ttapaywyr) DHT

Ceder et al, Eur Urol 2016



ENEPITOIMOIH2H TOY ANAPOTONIKOY YITOAOXEA

Mpoidvta evahhaktikoU patiopoatoc AR?
(splice variants)

Ymrepékppaon AR? , ))'
q
I‘Ia;’)aywyrﬁ ’ F ) ) ‘ ")

MetaAAdgeic AR2

avdpoydvwy aTo Ta

ETIVEQPIDIa }
Kal TOV TTPOCTATIKO
A 2
OYKO | °® N
AR Y PI3K/AKT/ERK/mTOR
L — 4
) .
PO >
T/DHT . AMNAemdpdoeig
E o —

Uugnon CUUTTOPAYOVTWY ONUBTWY2

AR=utrodoxéag avdpoydévwy. DHT=31UdpoTecTooTEPOVN. ERK=¢EwkuTTApIa KIvdon puBuiféuevn atrd orjpara.
MTOR=016x0¢ TNG patTapukivng ota BnAacTikd. PI3K=@wo@atiduAivooitéAn-3 kivaon. T=TeaTo0TEPOV.

Helnlein et al, C Endocr Rev 2004
Hu et al, Exp Rev Endocrinol Metab 2010
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Review

Androgen receptor splice variants and prostate cancer: From
bench to bedside

Kristine M. Wadosky' and Shahriar Koochekpour'?
1 Department of Cancer Genetics, Center for Genetics and Pharmacology, Roswell Park Cancer Institute, Buffalo, NY, USA

2 Department of Urology, Center for Genetics and Pharmacology, Roswell Park Cancer Institute, Buffalo, NY, USA
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Figure 1: Androgen receptor exon and protein structure. The androgen receptor transcript is comprised of 8 exons that codes for
4 distinct protein domains. Exon 1 codes for the N-terminal domain, exons 2 and 3 code for the DNA binding domain, exon 4 codes for the
hinge domain, and exons 4-8 code for the ligand binding domain. Dihydrotestosterone (DHT) interacts with the ligand binding domain of
androgen receptor.
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Review

Molecular mechanisms underlying resistance to androgen
deprivation therapy in prostate cancer

Kristine M. Wadosky' and Shahriar Koochekpour?'?
1 Department of Cancer Genetics, Center for Genetics and Pharmacology, Roswell Park Cancer Institute, Buffalo, NY, USA

2 Department of Urology, Roswell Park Cancer Institute, Buffalo, NY, USA

Mutation Aberrant Effect Cell Line Expression
TRIRA Activated by DHEA?, estradiol, progesterone, | LNCaP, C4-2,
cyproterone acetate, 1de_ nilutamide MDA-PCa2a/b

H875Y/T Activa'_te:d b}r DHEA, estradiol, progesterone, 22Rv1, CWR-R1
Hutamide. nilutamide

e
: : : Long-term treatment of LNCaP with
W742C Activated b_y bicalutamide bicalutamide
L702H Activated by glucocorticoids MDA-PCa2a/b
F877L Activated by enzalutamide. ARN-509 Long-term treatment of LNCaP with

enzalutamide, ARN-509



PTEN (phosphate and tensin homolog gene)

OIKOIONIAIA — OTKOKATA2TAATIKA TONIAIA

ERG (ETS-related gene)

OyKOKATAOTAATLKO YoVvidLo .

BonBaelL otn pubuLon tou Kuttaplkol KUKAou kot °
Oev EMITPEMEL OoTA KUTTOPA VOl auéavovtal KaL va  °
Statpouvtol oAU ypriyopa Kot aveEEAeyKTA

©éon 10g23.3
Juxva petaAAdaococstal N dtaypadetal os PCa
MARpNnc anwAela tou PTEN oxetiletal pe

»  Metaotatikn vooo

»  Oppovoavtoyxn voco

OykoyovidLo
MetaAAdooeTal o€ KAPKIVO TTPOOTATN

MNopayeL TNV ovKonpwtewn ERG mou 6pa WG
HETAYpaAPLKOC TaPAYyOvVIaG HE OYKOYOVO
dpaon

2TOV KapKivo npocratn EXOUUE OUXVA ML

XPWUOOWULOKA UETOTOTILON UE TO TMPRSS2
yoviblo pe amotéAeopa tnv Snuloupyia
evc')q yovidiou ouvtnénc TMPRSS2-ERG

»  X0vOeon oykompwTteivng TMPRSS2-ERG
»  Metaotatikn Aspdadevikn vooo
»  Oppovoadvtoxn voco

Papatsoris A, Fragkoulis C, Med Surg Urol 2016



OPI2MO2 OPMONOANTOXOY KAPKINOY NMPO2TATH
(CASTRATION RESISTANT PROSTATE CANCER — CRPC)

Castrate serum testosterone < 50 ngfu:lLI-::r 1.7 nmol/L plus either;

a) Biochemical progression: Three consecutive rises in PSA one week apart resulting in two 50%
increases over the nadir, and a PSA = 2 ng/mL or,

b) Radiological progression: The appearance of new lesions: either two or more new bone lesions on
bone scan or a soft tissue lesion using RECIST (Response Evaluation Criteria in Solid Tumours) [736].
Symptomatic progression alone must be questioned and subject to further investigation. It is not
sufficient to diagnose CRPC.

Mottet N et al, EAU Guidelines 2017




AIAXQPI2MO2 A2OENQN ME CRPC

TEKMHPIQzH
OPMONOANTOXHZ

AMNOYZIA
METAXTAZEQN
nmMCRPC

MAPQOYZIA
METAXITAZEQN
mMCRPC

e OL oppovikol xewplopol amoteAouv TNV PaoLKA OEPAMEYTIKEZ EMIAOTEZ
Bepameutiki emAoyn.

* Aev umapyxouv BOeparmeuTtikéc evdeifelc mapd povo
OTO TTAOLLOLOL KALVIKWV LEAETWV.

*  YMAPYXOUV KALWIKEC UEAETEC OTOXEUUEVWY Beparmelwyv

HE OKOTO TNV aUénon Tou XPOVou MEXPL Vo
eudaVIOTEL HETAOTAOT. Mottet N et al, EAU Guidelines 2017




[TOTE KANOYME ANEIKONI2

GOAL: EARLY IDENTIFICATION OF METASTATIC DISEASE

! | !

Newly Diagnosed Bicchemical MO Castrate=
Patients Recurrent Patients Resistant Patients
! ! !
Scan high-risk patient and « 15t scan when PSA level « 1st scan when PSA level 22
intermediate-risk patient with at between 5 and 10 ng/mL ngfml
least 2 of the following criteria « Imaging frequency if negative « Imaging freguency if negative
positive: for previous scan: 2nd for previous scan: 2nd
= PSA level =10 ng/mL scanning when PSA=20 scanning when PSA=5 ng/mL
» Gleason score >7 ng/mL and every doubling of and every doubling of PSA
= Palpable disease (=T2b) FSA level thereafter (based lewvel thereafter (based on
on PSA testing every 3 m::nnths}l FPSA testing every 3 months)

Figure 1. Recommendations from the Radiographic Assessments for Detection of Advanced Recurrence (RADAR) Group for

imaging metastatic disease among different patient groups with prostate cancer.

* Bone Scan kot CT otav to PSA 2 ng/dl
* Edoowv n apyLkn ATELKOVLON €lval apvnNTLKA VEQ amelkovion os PSA 5 ng/dl

* EmavaAnyn o€ aOUUMTWHATIKOUC o€ KABe SutAactaopo tou PSA e petpnon PSA ava 3 pHAveC
* Y& CUMMTWHOTIKOUC aioBeveic e€atopikevon kot Stepelivnon aveédaptnta Tne TN Tou PSA

Crawford et al, Urology 2014



EMHPEAZEI H ©OE2H TH2 META2TA2H2 THN ETTIBIQ2H,;

WL L RAE = <k - HMURMBER 1 <k - [Py P LI = 20 1

JOURNAL OF CLINICAL ONCOLOGY

Meta- Analysis Evaluating the Impact of Site of Metastasis on
Overall Survival in Men With Castration- Resistant

Prostate Cancer

Susarnn MHMalabi, Williarmr Kevin Kelly, MHua Ma, Flaofn Zhon, Nicole O Solomrorn, Kariem Fiza=i,

Catherimne M. Tangen, MMark Rosenthial, Daniel P. Petrmydak, Maba Hussain, MNicholas J. Vogelzang,

Feary M. Thompsorn, Kine WN. Chi, Johann de Bono, Arndrew J. Armistrong, Mario A, Eisenberger, Abdermbiirm Fards,
Shaoyd ILi, Johinn O, Arawo, Christopher J. Logoshetis, David o OQuedenrr, Michiael J. MMorris, Celestia 5. Higano,
farn F. Tamnmnock, arnd Ecic . Soecall
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1.
2.
3.

OEPAIEYTIKOI 2TOXOI 2E mCRPC

‘EAEYXOC CUMTIPWHATWV -> BeATtiwon mowotntoc (wnc (Qol).
Noapataon tng eAeVBepnc npoodou vooou entBiwoncg (Progression Free Survival — PFS)

Napataon tng cuvoAkng emiBiwonc (Overall Survival)

= LDeath
o TTOM
= oOther
= Causes
&
Monmetastatic Nonmetastatic |
| hormmone- |—=| castration-

— - : sensitive resistant Metastatic
Clinically Biochemical | | castration.
localized - relapse .

h - | resistant
disease (rising PSA) Y - ond i

: Metastatic (2nd line)
Metastatic castration-
=| hormone resistant
sensitive (1st line) ¥
Prostate
o CANCET
= related

death



AlMO2YP2H ANTIANAPOITONOQY

* Ou acbeveig¢ mou Aappavouv ouvbuvaouo LH-RH avohoyou kat
QVTLOVOPOYOVOU UTIOPEL val €XOUV UEIWONn oOTnv TR tou PSA otav
arocupOeL To avtiavdpoyovo.

* 30% aoBevwv

e Meiwon unopet kat 50% oto PSA
e Evtoc piva amo tnv anocupon

e Alapkela peiwoncg 3,5-5 pAveg

* H guvoAwkn emiBlwon dev dalivetal va emnpealetal.

* MBavr) €gnynon oto ¢oawouevo ot PETOANAEELG OTOV  avOPOYOVLKO
UTTOSOXEQL LE QTTOTEAECHO TO QVTLAVOPOYOVO TEALKOL VO EVEPYOTIOLEL TOV
urtodoxea avti va Tov avaoTeAAEL (bpaon aywvioth).

Caldiroli et al, Eur Urol 2001



XHMEIOOEPATIEIA

MEAETH TAX327

Docetaxel + prednisone vs Mitoxantrone + prednisone
1006 aoBeveic mCRPC
Overall survival 18.9m vs 16.3m

TAX 327: Grade 3-4 Hematologic Toxicity (%)

DOCETAXEL

(THREE TIMES DOCETAXEL

A WEEK) (WEEKLY) MITOXANTRONE
MNo. treated 332 330 335
Anemia 5% 5% 2%
Meutropenia 32% 2% 22%
MNeutropenic Yo 0% 1%

infection

Febrile neutropenia Yo 0% 2%
Septic death o 03% 0.3%

Probability of surviving

1.0 —
0.9 —
Docetaxel 3 wkiy
0.8 Docetaxel wkly
- —_— Mitoxantrone
0.7 —
0.6 —
0.5
0.4 —
Median
0.3 1 sunvival Hazard
(mos) ratio P-value
029 combined: 182 083 03
D 3 wikly: 18.9 0.76 008
0.1 4 D wkly: 17.3 0.91 .3
Mitoxantrone 16.4 - -
D.ﬂ T T 1 1 1
] & 12 18 24 30
Months

Tannok et al, N Engl J Med 2004



MEAETH SOWG 9916

100% -
Median
#atrisk # ofdeaths months
D/E® D+E 338 217 18
Docetaxel 60 mg/m? IV D2 every 21 days | 540, — M:P 336 235 16 s
Estramustine 280 mg po TID, D1-5 HR: 0.80 (95% CI 0.67, 0.97), P = .01 o 909
R g 40- P < .0001
60% 8
M/P £ 30
Mitoxantrone 12 mg/m? IV every 21 days ‘-ﬁl 50%
Prednisone 5 mg po BID continuously @ g
40% =
= 27%
E 104
|
R . 20% - 5 0
Overall survival 17.5m vs 15.6m - o oo
* Progression free survival 6.3m vs 3.2m estramustne prednisone
n= n=
0% T T T 1
0 12 24 36 48

Months

Scher et al, J Clin Oncol 2008



EAEY2H NEQN OAPMAKQN

Treatment Options Timelines for
Advanced Prostate Cancer

Sipuleucel-T7

Denosumab?

LHRH agonists’ Zoled romc Acid? Ablraterﬂn 69
Enzalutamldem
1 l Radlum 223“

1984-1989 1996 2002 2004 ... 2010 2011 2012 2013

1 ... but this rapid change has left many unanswered

Reversible AR questions, including the optimal selection and
blockers’ sequence of therapy




CABAZITAXEL

MEAETH TROPIC

Frbability ofoverall airvival (%)

AVAKEL EMIONC OTNV OLKOYEVELA TWV TAEAVWV.
Cabazitaxel vs Mitoxandrone oe acOeveig pe mpoodo vooou peta anod Oepameia pe
docetaxel ) kata tn SLAPKELA AUTAC.

* 755 aobBeveic

e Overall survival 15.1 vs 12.7 urvec uttep tng cabazitaxel

* Yrneptepel oe progression free survival 2.8 vs 1.4 pAveg
H cabazitaxel amoteleil Beparnevtiky emloyn oe acBeveig mou UTIOTPOTILAJOUV KATA TNV
Bepaneia pe docetaxel |J.€TOL armo auth.
o1 moemaosos) e B T e e T

de Bono et al, Lancet 2010



CABAZITAXEL vs DOXETACEL (1" TPAMMHZ OEPATEIA)

MEAETH FIRSTANA

C20 + P 10 mg/day
n=389

mMCRPC and no prior
chemotherapy

C25 + P 10 mg/day
n=388

(N=1,168)
159 centres worldwide

-
o
40
V]
0
-
o
o
-
©
o

DOC + P 10 mg/day
n=391

Conclusions: C20 and C25 did not demonstrate superiority for OS vs DOC 75 mg/m2 in chemotherapy-naive
mCRPC patients. PFS did not differ significantly across treatment arms. Response rates were similar; tumour
response per RECIST 1.1 was significantly higher for C25. No new safety concerns wee identified, but
differences in toxicity profiles between the two taxanes were noted.

Sartor et al, J Clin Oncol 2016




AMITIPATEPONH

AvaoTtoA€ac cuvBeonc avdpoyovwy

TeALKO amoteAeopa

B Melwon koptlloAng

" Melwon avépoyovwv

® AU&non aAdootepovng -> kataotoAr tng ACTH
» NAoocoloyia 250mg 4x1 + 5mg prednisone x2

Y VY

Cholesterol
g Adrenal
Testes . Gland
—
- - - - ' TeStOSterone ' DehYdroeplandrOStenedione
P A ¥ Dihydrotestosterone & Androstenedione
;. CYP17-17 a- A
\,\_ Hydroxylaso /
¥ Androstenedione
CYP17-

S c17 2o-|.yaso _/-

- - - - Prostate tumor cells




AMITIPATEPONH — MEAETH COU-AA-301

( ) . .
i R Efficacy endpoints (ITT)
Patients A Abiraterone 1000 mg daily S i
« 1195 patients with '; Prednisone 5 mg BID o8
progressive mCRPC o n=797
e Failed 1 or M Secondary endpoints (ITT)
2 chemotherapy I o TTPP
regimens, one of which 4 e
contained docetaxel E Predni * PFS
D rednisone 5 mg BID S
n=398 response
2:1

* Phase lll, multinational, multicenter, randomized, double-blind, placebo-controlled study (147
sites in 13 countries; USA, Europe, Australia, Canada)

 Stratification according to
* ECOG performance status (0-1 vs 2)
* Worst pain over previous 24 hours (BPI short form; 0-3 [absent] vs 4-10 [present])
* Prior chemotherapy (1 vs 2)
* Type of progression (PSA only vs radiographic progression with or without PSA progression)

Abbreviations: ; BPI=Brief Pain Inventory; TTPP=time to PSA progression; ITT=intent to treat; mCRPC=metastatic castrate-resistant
prostate cancer.
Source: Clinicaltrials.gov identifier: NCT00638690.

deBono JS et al, N Engl J Med 2011



Final Analysis (775 Events)

H Abiraterone Acetate nap&telve tTn cuVoALKn emBilwon

Survival (%)

AA
Placebo

OS Benefit Increased From 3.9 to 4.6 Months

100

<0.
. p < 0.0001

HR (95% Cl){ 0.74)(0.64-0.86)

/&

(95% CI):

14.8-17.0)

40
Placeho median OS (95% CI):
(1.2 monthsX10.4-13.1)
20
—_— AA
= Placebo
0 I I I I |
0 6 12 18 24 30
Time to Death (Months)
797 657 473 273 15 0
398 306 183 100 6 0

* Median duration of follow-up: 20.2 months

* Median duration of treatment: AA, 8 months vs placebo, 4 months

Fizazi et al, Lancet Oncol 2012



Event Abiraterone Acetate (M =T91) Placeho (N =304)
All Grades Grade 3  Graded Al Grades Graded  Grade 4
number (percent)
Anemia 178 (29 516} 2 (T) 104 (26) 2 (6) 62) Event Abiraterone Acetate (N = T91) Place bo (N =394)
. . . o All Grades Greaded Graded4 Al Grades  Greade 3 Greade 4
IMrombocytopenia 28 (4) Bi{l) 3 (<1} 13{3) 1 (=1} 1{<1})
_ Humiber (perceni)
Meutropenia 7{l) 1{=I}) 0 1(=1}) 1 (=1} 0
_ _ Pain 13 {2) 30 0 19 (5] 612} 1{<1)

Febrile neutmopenia [ 1] [ 0 i ]
Diarthea 138 (18) (0 53(14) sy 0 Bone pain 194 (25) 42 (5) 2(<1} 110 (28) 25(6) 411)
Fatigue 36 (44) 64 (B) 2(<l) 169 (43) 36 (%) 3

Fluid retention and edema 241 (31) 16 (2} 2{=1}) BB (22) 441} 0
Asthenia 104 (13) 18(2) 0 52(13 7(2) 1{<1)
Rack pain \IB0) | 4B Ii<l) 129(33) 7O 1<) Hypokalemia 135 (17) 27 (3) I{=l) 338 3(1) 0
Mansea 233 (30) 12(2) 1{<1) 124 (32) 10 (3) 0

. & 1 T (% = '.n TP e

Candiae disonder 106 (13) 26 (3) {1 42(11) 7(2) 2 (<1)
Vomiting 168 (21) 13(2) 1 (=1} 97(25) gz 0
Hematuria 65 (%) 1141} 0 31 () 92 0 Liver-function test abnonmal ites B2 (1 25105 2{=I) 328 10{3) 2 =1
Abdominal pain 95 (12) 16(2) 0 44411} 6 (2} 0 i i 77 (10 1001 0 11 (8 I I 0

Y perlensuon IR L {1} ERNE.] {=1}
Pain i amn or leg 134 (17) 18{2) 1{=<1} T9{20) 20(5) 0
[wapmea 102 (13) Bil) 2(=<1) 46(12) 7(2) 2{=1)
Comnsti pat ion 206 (26) Bi{l) 0 120(31) 4(1) 0 ’ ’ ’ ’ /]
° -
EAeyxoc tpavoapuwvoowyv - NAEKTPOAUTWV ava 15 nUEPEC yla TOUC
Py e xin T1{H 3(=I) 1} 35(9) 50 [ ' I 1
MPWTOUG 3 HNVeg Beparmeiag

Arthrlgia 20527 334 [ RO(23) 16 (4) [ ° Kapélo}\ovu(éq E’}\EVXOC
Urinary tract infection a1 (12} 174(2) [l 28(T 2 (=l) [

deBono etal, N Engl J Med 2011



AMMNIPATEPONRH — MEAETH COU-AA-302

Patients

* Progressive chemo-
naive mCRPC patients

(Planned N =1088)

* Asymptomatic or
mildly symptomatic

OmMmN—-—<002> 30

1:1

Efficacy end points
AA 1000 mg daily Co-Primary:
Prednisone 5 mg BID * rPFS by central review
(Actual n = 546)
* OS
Secondary:
Placebo daily Time to opiate use (cancer-
Prednisone 5 mg BID related pain)

(Actual n =542) Time to initiation of

chemotherapy

Time to ECOG-PS
deterioration

TTPP

* Phase 3 multicenter, randomized, double-blind, placebo-controlled study conducted at
151 sites in 12 countries; USA, Europe, Australia, Canada

 Stratification by ECOG performance status 0 vs. 1

Ryan et al. N Engl J Med 2013



Final OS Analysis

100
HR (95% Cl): 0.81 (0.70-0.93)
p Value: 0.0033
& 80
<
T; Abiraterone, 34.7 mos
E 60 _
(7]
I e Ll T, et
2 40
(@)
Prednisone, 30.3 mos
20 -
0

I I I | I | I I | [ | I I [ I I I [ I I
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Time to Death (Months)

Abiraterone 546 538 525 504 483 453 422 394 359 330 296 273 235 218 202 189 118 59 15 0 O
Prednisone 542 534 509 493 466 438 401 363 322 292 261 227 201 176 148 132 84 42 10 1 O

* Median follow-up of 49.2 months
e Abiraterone treatment effect more pronounced when adjusting for 44% of
prednisone patients who received subsequent abiraterone (HR = 0.74)

Ryan et al, Lancet Oncol 2015



HR {85% Ci: 0.52 {0.45-0.69)

100 —
P Value < 0.0001
80 |
£
2 100
5 60 ~
-
§ S = < HR (95% Cl): 0.72 (0.61-0.85)
(=)
40 -
g o 80 p Value:< 0.0001
7]
) 3 '
20 -} p Abiraterone, 33.4 mos
— Abiraterone plus prednisone “"'
— Prednisone - 60 vl
Q.
o T T T T T T T T T 1 (@]
0 3 5 9 12 15 18 21 24 27 30 33 36 I T ... Rt T
=
(-]
Months -5 40 i
AA+P 546 485 338 3N 240 195 157 131 17 56 20 a 0 b=
" .
100 4 HA (25% Cix 0681 |ID51-0.72) : Pmdmsone' 23.4 mos
2 Value: < 0.0001% 9 20 -
®
-8
0

N T T T T . T L T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Time to Opiate Use (Months)

Abiraterone 546 519 495 454 407 364 328 297 263 244 219 192 169 162 143 128 74 35 9 0 O
Prednisone 542 500 442 406 365 317 273 237 208 186 168 141 121 108 97 8 56 25 6 1 O

Patients without cytotoxic
chemotharapy (%)

T T ¥ T T T T 3 T T v T

o e 12 18 2% 30 36
Monthes

AN -« P 546 529 493 453 395 343 298 2680 270

113 3&é 10 D
[ 50 - 1

SO7 136 365 306 St 213 180 135 & 47

e 2/MAACLOCHOC TOU XPOVoU gUPAVIONC TIPOOSoU TNC VOoOU
* [opdroon Tou SLOCTAKOTOC YLOL TNV aVAlyKN XProNS OO wv
* KabBuotépnon otnv évapén ts XMO 9.7 months

Ryan et al, Lancet Oncol 2015



2YITXOPHIH2H TAYKOKOPTIKOEIAQN ME AMITIPATEPONH

A randomized trial of abiraterone acetate (AA) administered

with 1 of 4 glucocorticoid (GC) regimens in metastatic
castration-resistant prostate

Gerhardt Attard, Axel S. Merseburger, Cora N. Sternberg, Linda Cerbone, Federica Recine,
Robert Jones, Susan Feyerabend, Alfredo Berruti, Steven Joniau, Peter Schatteman,
Lajos Géczi, Peter Tenke, Patrick Werbrouck, Florence Lefresne, Florence Nave Shelby,

Marjolein Lahaye, Corinna Pick, Bertrand Tombal

Journal of Clinical Oncology. 2016. Supplement. A261

Open-label, multicenter, phase 2 study in asymptomatic, chemotherapy-naive mCRPC patients

AA 1000 mg QD
+ P 5 mgBID (n = 41)

Recruitment

Men aged = 18 years
* Asymptomatic mCRPC
* Chemotherapy-naive

AA 1000 mg QD
+P5mgQD (n=41)

* ECOG performance status
ofDor1

* Visceral disease allowed
* Patients with diabetes

RANDOMIZATION

mellitus, and those with prior —

corticosteroid treatment for

prostate cancer or previous b {

ketoconazole therapy for > 7 l Week 156

days, were excluded : a
Week 24 Main analysis

Primary analysis




100 -
90 A
80 H
70 4
60
50
40 -
30 4

47.2
20 -

Patients achieving response rate (%)

10 -

0= T T
P 5mg BID P5mgQD P2.5mgBID DEX 0.5 mg QD

* [TAPOMOIO MNMPODIN AZDAANEIAZ
* PSA RESPONSE RATES > 50% 2TIZ MMPQTEZ 12 EBAOMAAEZ -> YINEPOXH AEZAMEGAZONHZ

Attard et al , J Clin Oncol 2016



ENZAAOYTAMIAH

CYTOPLASM

Enzalutamide

Enzalutamide ‘ . ‘

Enzalutamide

NUCLEUS




ENZAANOYTAMIAH — MEAETH AFFIRM

— 'Evragn aoBevwyv o€ 156 kévrpa atrd 15 xwpeg atmd Tov 2emtéUPpIo 2009 €wg Tov NoéuBpio 2010.

1199 aoBeveig ye m CRPC
TTPO0O0G VOOOU
1-2 trponyoupeva
oxXAMaTa XnUeloBepaTreiag
(=1 dooeTatEAN)

|

IMI-—-030—-—>» X<4H

2:1

Enzalutamide

160 mg npepnoiwg

n=800 KUp1o KaTaANKTIKO
onueio:

2UVOAIKN €mIfiwon

EIKOVIKO (ApHMOKO
n=399

210V oXedIaopo TNG HEAETNG AFFIRM evowpatwvovtal ol cuoTtdoelg Tou Prostate Cancer Clinical Trials Working Group 2.
H XPHZH KOPTIZONHZ AEN HTAN AMAPAITHTH, QXTOZO, EMTPEMNOTAN
48% 2TO ZKEAOZ enzalutamide EAAMBANAN KAI 45% 2TO 2KEAOZ TOY PLACEBO

PS: 0-2

Scher et al, N Engl J Med 2012



e H enzalutamide BeAtiwoe onpavtika tnv OS o€ cUYKPLON HE TO ELKOVIKO GAPHLOKO:
— H 8wapeon OS Atav 18,4 évavtl 13,6 pnvwy, avtiotowa (p<0,001).

—  37% peiwon tou kwvduvou Bavatou (HR=0,63, Cl: 0,53-0,75, p<0,001)

100 A
80 - Enzalutamide
(95% Cl: 17,3—NYR)
_ 601
X
78]
O 40- /

ELKOVIKO cbdpuak

20 - (95% Cl: 11.3-15.8)

O 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24

Awdpkela OS (pnveg)

Scher et al, N Engl J Med 2012



B Time to PSA Progression

Patients without PSA
Progression (%)

Mo. at Risk
Enzalutamide
Placebo

1004 Hazard ratio, 0.25 (25% CI, 0.20—0.30)
S P Qo1
B0
i
&i0—
T e e
40—
30+ Enzalutamide
20
10 ] Placebo
0 T T T T T T T T T T T T T T T T T T T T 1
] 3 & =] 12 15 18 21 F4
Months
B0 603 287 145 6B 27 7 1 0
309 107 12 5 2 1 Q0 o 0

C Radiographic Progression-free Survival

Radiographic Progression-free
Survival (%)

Mo, at Risk
Enzalutamide
Placebo

100 Hazard ratio, 0.40 (95% CI, 0.35—0.47)
30 P=0.001
20
T4
G0
S04—-- - ———— e e
40
30
20 Enzalutamide
10
c T T T T T T T T T T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24
Months
EO0 583 447 ZET 140 58 13 1 0
399 176 B6 46 20 7 3 0 0

Scher et al, N Engl J Med 2012



Xpovoc ewc To mpwto SRE

O xpovocg Ewc tnv epdavion Tou tpwtou SRE tav onuavtikd peyaAutepog pe enzalutamide og oUykpLon YE TO ELKOVIKO PAPUAKO:
— 16,7 €vavtt 13,3 pnvwv (HR=0,69, 95% Cl: 0,57-0,84, p<0,001)
—  31% peiwon tou kwwduvou gpdaviong SRE

100 A

80 - Enzalutamide

(95% Cl: 14.6-19.1)

2} 60 _ /

L

o

(V]

9

§ 40

Elkoviko d)dpp.OLKO
20 - (95% Cl: 5,5-NYR) —
0 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24

XpOvog £€we to cupBav (UAvecg)

» O XpoOvog £wWC TNV gP@avion Tou TPWTou SRE o0pioTnke WG TO XPOVIKO OIA0TNHA £WC TNV AKTIVOBEPATTEIQ, TN
XEIPOUPYIKA ETTENRACN 0& 00TO, TO TTABOAOYIKO KATAYUO OOTOU, TN OUMTTIEON TOU VWTIAiou puehoUu 3 TNV aAAayn o€
QVTIVEOTTAQOUATIKA BEPATTEIQ YIA TNV AVTIMETWTTION OOTEQAYIQC.

deBono et al, ASCO 2012



Table 3. Adverse Events, According to Grade.

Adverse Event

=1 Adverse event

Any serious adverse event
Discontinuation owing to adverse event
Adverse event leading to death

Freguent adverse events more common with
enzalutamide*

/F atigue \
Diarrhea
Hot flash
Musculoskeletal pain

Q—Iead ache /

Clinically significant adverse events

Cardiac disorder
Any
Myocardial infarction
Abnormality on liver-function testingy

Seizure

Enzalutamide (N=_200)

Any Grade

785 (98)
268 (34)
61 (8)
23 (3)

260 (34
171 (21
162 (20
109 (14

93 (12)

)
)
)
)

49 (6)
2 (<1)
& (1)
5 (<1)

Placebo (N=399)

Grade =3 Any Grade
number of patients (percent)
362 (45) 390 (98)
227 (28) 154 (39)
37 (5) 39 (10)
23 (3) 14 (4)
50 (6) 116 (29)
9 (1) 70 (18)
0 41 (10)
8 (1) 40 (10)

6 (<1) 22 (6)
7(1) 30 (3)
2 (<1) 2 (<1)
3(<1) 6(2)
5 (<1) 0

Grade =3

212 (53)
134 (34)
28 (7)
14 (4)

29 (7)
1 (<)

1 (<)

& (2)
2 (<1)
3 (<1)

Scher et al, N Engl J Med 2012



ENZAAOYTAMIAH — MEAETH PREVAIL

; . : Co-primary
Patient population: R Enzalutamide endpoints:
* 1717 men with A 160 mg/day . 0S
progressive N (capsules) Psee
mCRPC D n=872
: 0] Secondary endpoints:
« Asymptomatic/ M : -
mildly symptomatic | : E‘&?ntgﬂ':gtrﬁ‘s;’” =
YA
* Ch__emOtherap)" E « Time to SRE
naive
D » Soft tissue response
» Steroids aIIo.wed 1:1 . TTPP
but not required
* PSA response
=

Beer et al, N Engl J Med 2014



304
20+ Enzalutamide Placebo
10/ —Enzalutamide Median OS5 (95% Cl), mo  35.3 (322-NYR) 31.3(28.8-3.2)
- _Placebo HR (85% CI); p value 077 (0.67-0.88); p = 0.0002
04
0 3 (3] 9 12 15 18 21 24 27 30 33 36 39 42 45
mo
Patients at risk
Enzalutamide 872 863 850 824 798 758 710 665 597 441 289 174 86 21 2 0
Flacebo 845 835 TB2 745 T02 657 612 551 504 365 254 153 T2 16 2 0

A 100

Enzalutamide Placaba
901 | Median (PES (5% CI), ma 20.0 (1B8-221)  5.4(40-58)
! HR (95% Cl): p value 0.32 (0.28-0.36); p < 0.0001
801
|
01 L
~ 601 :
E 50+ - 3 - -= -
40 T
AT
301 N
20 -
104 — Enzalutamide
---Placebo
n-I T T T T T T T T T T T T
0 3 ] 9 12 15 18 21 24 30 33 36
mo
Patients at risk
Enzalutamide 872 784 G666 572 472 398 326 23 155 983 53 7 0
Placebo 845 463 239 150 105 83 60 K 18 ] 3 0 0
A
100—»;&:«., e
2 90 e —
§ g 80— "‘*‘«;,._%“
; S 70— = Enzalutamide
< E S ——
z° < 60— .:k\“-f?g\\
:5% o I .. - S O e 1 e
= 2 40 e
g2 304 R Wt
-2 Y 204 Hazard ratio, 0.35 (95% Cl, 0.30—0.40)
£ 10+ P<0.001
o T T T T T T T T T T T
0O 3 6 9 12 15 18 21 24 27 30 33
Months
No. at Risk
Enzalutamide 872 854 799 751 665 576 389 252 158 79 21 2
Placebo 845 734 518 415 324 257 165 103 64 25 9 O

Beer et al, Eur Urol 2016




SIPULEUCEL - T

The

N EW
JOURNAL of MEDICIN E

ENGLAIN

D

EETABLISHED I 181X

JLALY 2%, FO10

WOL, 363 MNO. S

Sipuleucel-T Immunotherapy for Castration-Resistant

Philip ¥W. Kantoff, M.D_, Celestia
David F. Pensomn, MOk,

Robert B. Sims, M.

.

Prostate Cancer

5. Higano, BM.O., Meal D, Shore, MDD, E. Roy Berger,
Charles H. Redfern, M.D., Anna C. Ferr MLD., Robe
i¥u, Ph.Dv., Mark W. Frohlich, I"1 _“..

for the IMPACT Study Investiga

100%0~
EuBOALo pe €ykplon amo tov FDA amo to 2010.
Anoteleital and autoAoya povomupnva KUTTapa nepLpepikov aipatog Ta onoia g
€Xouv evepyormolnBetl in vitro amo pla avacuvolacuevn npwteivn PA2024.
Apa eveEPyOTIOLWVTAG TO VOCOTIOLNTIKO CUCTNUA. T 0%
MeA€tn IMPACT: sipuleucel T vs placebo. %
512 aoBeveic xwplc OMAAXVIKEC LETAOTAOCELG. § 4096
AU&non tng cuvoAlkNG emBiwong katd 4 pnvec.
PFS 3,7 vs 3,6 HAVeC. 20%%6-

0%

=1y l:F"-aI|FS|E|E|T"'|ﬂ' "«.—1. .,

M
aert Dreicer

D, Eric ). Small,

-

ML

."\.'1 =

HR = 0.775 (95% CI: 0.614, 0.979)
P = 0.032 (Cox model)
Median Survival Benefit = 4.1 months

—— Sipuleucel-T (n = 341)
Median Survival: 25.8 mo.
36 mo. survival: 31.7%

— Control (n = 171)
Median Survival: 21.7 mo.
36 mo. survival: 23.0%

24 36 48
Time from Randomization (inonihs)

T

12 60 72



ALPHARADIN — RADIUM 223

* [poKeLtal yla VOUKALOLO TIOU EKTTEUTIEL AL OLKTIVOPBOALD Ywpic va mpokaAel onuavtikeG PAABEC oTOV LUEAD TWV OOTWV.

* Meletn ALSYMPCA:

-
Patients (N=921)"*
Inclusion criteria®
» Histologically or cytologically
confirmed prostate cancer

* Diagnosis of symptomatic
progressive bone-
predominant mCRPC with
22 bone metastases®

* No known visceral metastases

refused to receive docetaxel

* No intention to use oytotoxic
chemotherapy within the
next & months

[« Post-docetaxel or ineligible/

# ECOG" Performance Status:
otoz2

* Age =18 years
* Life expectancy =6 months

* Adequate hematological,
X liver, and renal function

Stratification®

® Prior docetaxel:
Yesvs No

* Bisphosphonate
use: Yesvs No

e Baseline ALP®

RANDOMIZ ED*

Treatment
6 injections at 4-week intervals

Xofigo® (50 kBg/kg)
+ Best standard of care

(n=614)

Endpoints

Primary endpoint
* Overall survival

Key secondary efficacy

endpoint

* Time to first
symptomatic
skeletal event

Parker C et al, N Engl ] Med 2013



A Overall Survival

Survival [75)

Mo. at Risk

Radium-223
Placebo

100+ Hazard ratio, 0.70 {95% Cl, 0.58-0.83)
30+ P<0.001
80—
70+
60+ Radium-223
50 (median overall
survival, 14.9 mao)
A0
304
31 Placebo
{median overall
10+ survival, 11.3 mao)
a — 1 T 1 T T T T T T T T 1
0 3 & 9 12 15 18 21 24 27 30 33 36 39

Months since Randomization

614 578 504 369 274 178 105 o0 41 18 7
307 288 228 157 103 67 39 24 14 7 4

i
L=
e

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)

Subgroup Radium-223  Placebo Radium-223  Placebo Hazard Ratio (95% Cl)
no. of patients median overall survival (ma)
Al patients 614 307 149 113 o i
Total ALP level at baseline H
<220 Ujliter 348 169 17.0 15.8 |—C}—|
=220 Ujliter 266 138 11.4 &1 —C—t |
Current bisphosphonate use i
Yes 250 124 15.3 115 e
No 364 183 145 11.0 —0— i
Previous docetaxel use 1
Yes 352 174 144 113 —0o—
Mo 262 133 16.1 115 —_—
Baseline ECOG performance-status score i
torl 536 265 15.4 11.9 Ho—
27 77 R 10.0 24 —0—
Extent of disease H
<6 metastases 100 38 270 NE I On i
6-20 metastases 262 147 13.7 11.6 —— !
>20 metastases 135 91 125 5.1 —0— |
Superscan 54 30 113 7.1 [ ¥ —
Opioid use E
Yes 345 168 139 10.4 00— |
No 269 133 16.4 123 —0—
05 10 20
Radium-223 Placebo
Better Better

O®EAOZ EMIBIQZHZ ZE OAEZ TIZ YNOOMAAEZ

Parker C et al, N Engl ] Med 2013



B Time to First Symptomatic Skeletal Event

100 Hazard ratio, 0.66 (95% CI, 0.52—0.83)
90 P<0.001
B0+ Radium-223

{median time to first symptomatic
skeletal event, 15.6 mo)

404 Placebo
(median time to first symptomatic
30+ skeletal event, 9.8 mo)

Patients without Symptomatic
Skelatal Event [%5)
=
|

0 T T T T T T T T T |
0 3 & 9 12 15 18 21 24 27 30

Months since Randomization

Mo. at Risk
Radium-223 6l4 496 342 199 129 o3 31 2] B 1 ]
Placebo gy 211 117 LG ie 20 g 7 4 1 ]

Table 3. Adverse Events That Gocurred in at Least 5% of Patients in Either Study Group in the Safety Population.

MAPATAZH TOY XPONOY TIA TO 1° SRE KATA 5,8 MHNE2

Adverse Event

Hematologic
Anemia
Thrombogytopenia
Meutropenia
Monhematologic
Constipation
Diarrhea

Mauseas
Vomiting
Asthenia
Fatigue

Dreterioration in general physical
health

Peripheral adema
Pyrecia

Prigwmania

Urinary tract infection
‘weight loss

Anorexia

Drecreased appetite
Bone pain

Muscular weakness
Pathologic fracture
Progression of malignant necplasm
Dizziness

spinal cord compression
Insomnia

Hematuria

Urinary retention
Dyspnaa

All Grades

187 {31}
&9 [12)
30 (5)

108 {18}
151 {25}
213 [36)
111 (18)
35 (6)
154 [26)
17 [8)

76 [13)
15 (6)
18 [3)
47 [8)
69 [12)
102 {17}
35 (8)
300 {50
T3
22 (4)
77 (13)
43
25 (4)
7 4
0 (5)
25 (4)
49 (8)

Radium-223 Placebo
{N= 600 [N=301)
Grade3 Graded Grade 5 All Grades Grade 3 Graded  Grade 5
number af potients (percent)

&5 (11) 112 ] 92 31 37 (12) 201} 1 (<1}

20 {3} 18 [3) 1§=1) 17 {8} 5 (2 1=1) o
a3 401 ] 1y (1 0 o
6(1) 0 ] &4 [21) 41 0 o
a7 0 ] 45 [15) 53 0 ]

10 {2} 0 ] 104 [35) 537 0 ]

10 {2} [} ] 41 [14) 7 @) 0 ]
51} o ] 15 () 4(1 0 ]

71 {4) 31 ] 77 (26) 16 {5} 2(1) ]
a7 2 =1} 5 1) 217} B3} 21 2 (1)

10 [2) [} ] 30 [10) E X)) 1 =1}

31 o ] 19 (&) EXpi] 0 ]
a3 [} 4 1) 16 [5) 53 21 ]
7 o ] I8 (9 41 1 =1} 1 (<1}
41 [} ] 44 [15) 503 [} ]
33 o ] 55 [18) 2 o ]

2 [=1) o ] 13 (4) ] o ]
120 (20 5 (1) ] 187 [62) 74 (25) 3 (1) ]
2 j=1) 1 =1} ] 17 [6) 6(2) o ]

13 (2) o ] 15 (5] B3} 1 =1} ]
32 401 55 [9) 44 (15) 4(1) 1 =1} 33 (11)
2 (=1) 1] a 26 (9) 2(1) 1] o

14 (3) 6 (1) 1[=1j 23 (8) 16 (5} 1(=<1) ]

] 1] a 21(7) 1f=1) 1] o

71 1] a 15 (5) 3 1] ]

9(2) 1] a 18 () 6(2) 1] o
10 [2) 1=l 1 =1} 26 () 7 [\} 3

Parker C et al, N Engl ] Med 2013






PS4 corncentration

Mo detectable disease;
asymptomatic

Low volume bone disease;
asymptomatic

High volume bone disease,
pain, fatigue, anaemia

Visceral disease®

b . .-"'H
Non-metastatic Metastatic and asymptomatic Metastatic and si,rmpmmatic
i
Time | >
Denosumaly |
Bisphosphonates
Sipuleucel-T
Abiraterone acetate
Enzalutamide } :F,ET_?E:: "
Radium-2231
Docetaxel
Cabazitaxeli
Mitoxantrone




MITOPOYME NA ENTOTI2OYME A2OENEI2 ME XAMHAH
[TTIOANOTHTA ANTATTOKPI2ZRH2 2THN AMITIPATEPONH,

_Primary resistance Who are the NON-responders?
in 1 out of 4 patients (defined as patients

./ /_/_// treated for <4 months)
| : ' ‘ ‘ , Bone marrow biopsy:
0 100 00 300 400 500

- Intense AR nuclear expression
- CYP17 expression

e

-~ YES
82% responders

Progression (proportion)

P<0.001

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

= Open-label phase Il study of 57 mCRPC patients treated with ABI/P
* Transilial bone marrow biopsies before treatment, at 8 wks and at end of study

Efstathiou E et al. J Clin Oncol 2012;30:637-43




MITOPOYME NA ENTOIM2OYME A2OENEI2 ME XAMHAH
[TIOANOTHTA ANTATNOKPI2ZH2 2THN ENZAAOYTAMIAH;

Short response to ADT may predict poor response to
enzalutamide (post-docetaxel)

» Retrospective cohort of 173 patients, including 57 treated with
enzalutamide in AFFIRM phase Il trial

PSA decrease 2 50% 2 PES
60 _——58% S 1.0}
2 08 TTCRPC 2 12 mo
40 P<0.001 = O = TTCRPC < 12 mo
/ ® 06 HR: 0.58 (95% ClI: 0.42-0.82)
g Median PF5: 5.8 mo vs 2.8 mo
20 : c 04
8% .% Log-rank P=0.002
0 ] @ 02
< 12mo = 12mo S %05 10 % 2 A 30
o 20 25
TTCRPC Months

PFS: progression-free survival; TTCRPC: time to castration resistant prostate cancer

Loriot Y et al. Eur J Cancer 2015;51:1946-52




AR-V/7 KAl ANTI2TA2R 2E AMTTIPATEPONH KAl ENZAAOYTAMIAH

A Enzalutamide-Treated Patients

1.0 P<0.001 by log-rank test
0.8+
0.6

0.4+

AR-V7 negative
0.2+ e ¥

PSA Progression—free Survival

AR-V7 positive
T

0.0 T 1
6 9 12

w -

0
Months
No. at Risk
AR-V7 negative 19 12 2 1 0
AR-V7 positive 12 1 0 0 0

B Abiraterone-Treated Patients

P<0.001 by log-rank test

AR-V7 negative

AR-V7 positive

1.0~
=
2
2 08+
=
w
\g 0.6
L
S
@
8 0.4+
)
o
[-%
% 021
w
o
0.0
0

No. at Risk
AR-V7 negative 25
AR-V7 positive 6

6
Months

C Enzalutamide-Treated Patients

1.0+ P<0.001 by log-rank test
YT 03
5%
g3
w
.&n g 06
34
55
°.= 044
=8
v o
= g
S8 02 AR-V7 negative
a
AR-V7 positive
0.0 T T P T 1
0 3 6 9 12
Months
No. at Risk
AR-V7 negative 19 14 4 1 0
AR-V7 positive 12 3 0 0 0

D Abiraterone-Treated Patients
1.0

0.8+

0.6

0.4+

Clinical or Radiographic
Progression—free Survival

0.2

0.0

P<0.001 by log-rank test

AR-V7 negative

AR-V7 positive

* AR-V7 -> anwAewa ligand binding domain

» Aumipatepovn

» EvloAoutapuidn
* 31 aoBeveic apmnpatepovn — 31 acBevelc eviahouvtapidn
e AR-V7 (+) -> avtoxn o€ apmipatepovn - eviaAoutapidn

0

No. at Risk
AR-V7 negative 25
AR-V7 positive 6

Months

Antonarakis et al, N Engl J Med 2014




MITOPEI O OYPOAOTO2 NA AIAXEIPI2TEI TA NEA
OAPMAKA ME AZOAAEIA;

Table 1
Adverse Events of Androgen Deprivation in Men With Prostate Cancer

Adverse Event Incidence

Hot flushes 55%—-80%

Anemia 80% have 10% drop in hemoglobin
13% have =25% drop in hemoglobin

Impotence 50%—-100%

Increase In net weight; muscle wasting Common

and fat deposition

Depression Common

Osteoporosls 1.4%—2.6% per year

Hormone-related fracture Common

Gynecomastia 13%—-T0%, depending on drug used

Fatigue 13%

Changes in lipid profile Common

Gastrointestinal symptoms 22%

Glucose intolerance Rare

Decline in cognitive function =50%

General weakness Common

Kumar et al, Rev Urol 2005



YWHAO

KO2TO2;

Genenc drug name (rade narme;
manufacturer, locaticn)
Ipilirnurmab (Tervoy; Bnstol-Myers
Squibb, Mew Work, MY

Sipuleucel-T (Provengs Dendreon
Corp, Seattle, WWA)

Bevacmumab (Asasting Genentech nc,
Sourth San Francisco, CA)

Paditaxe!, protein-bound (Abraxane;
Celpgene Corp, Summit, M)
Lenalidomide {(Rendimid; Celgene Corp)

Bortezomib (Welcade; Millennium
Pharmaceuticals, Cambndge, MA)

Imatinib mesylate (Gleewves; Movartis
Pharmaceuticals Corp, East
Hanower, NI

Alemtuzumab (Campath; Genzyme
Corp, Cambndgs, MA)

Ofatumumab (Arzerma; GlaxcSmithiklne,
FPhiladelphia, PAJ)

Brentuximab wedotin {(Adoetns; Seattle
Genetics Inc, Bothell, WWA)

Dasatinib (Sprycel: Bristol-Myers Squibb)

Melanoma

Prostate cancer

Varnous cancers, including
lung and colon cancer

Breast cancer

Muktiple myeloma

Muktiple myeloma

Chironic myelcid
leukernia

Chronic l=ukemias

Lymphomas and chimonic
hrmphoid leukemias

Hodgkin mphoma

Chronic myelcid
leukernia

Typical treatrment
schedule

Once every 3wk for
4 doses

Three doses over
| mo

Once every 3-4 wik

Three times a morth

Daily for 3 wk of
each month

Once weskly

O daily

Thres tmes a week
for 3 mo

Tweblre doses owver
34 mo

Onvce every 21 d for
8 cydes
Owvce daily

Curnulatve dinug cost
for 1 y (%)
120,000

20000 for 3 doses

20,000

B0.000

S0000

GO,000

FO000

0,000

120,000

100,000

1 10000

Commernts

Duration not well defined;
ourrenthy, physicians
have been going past
the 4 doses if patients
have achieved a pood
response

Can be continued =1 ¥
until disease
Progresskon

Continued until disease
Progression

In frontline and
maintenance, duraticn
of therapy can exceed
3 v relapsed disease,
duration is
approsarnately |y

Can be continued ==1 y
until disease
Progresskon

Lifedong wntll progressicn

Could be used for =1 y

Could be used for =1 ¥

Approximately 6-8 cycles
in a year
Lifedong wntll progressicn

Siddiqui et al, Mayo Clin Proc 2012




O2TIKH NO20O2 2TON EYNOYXOANTOXO KAPKINO MPO2TATH

* 90% twv acBevwv MCRPC gudavilouv 0OTIKEG LETAOTACELC.

R

¥ voonpotnta
/

s Bvntotnta

e KAWLKA €lkOvAL:
% OOUUMTWHOTIKOL

** 00TIKO GAyOC

¢+ skeletal related events (SRE)
» Juumieon vwTtloiou puelou
» MaBoloyka Kataypoto
» ZoBapn unepacBeoTiatpia

» Avaykn yla mapéppaon -> aktivoBoAia, XELpoupyLKa

* Hrm\ewoyndia Twv 00TIKWY LETACTACEWV Eivall
00TEPAAOTLKEC

» INUOVTLKO pOAO -> OPXLKI) EVEPYOTIOLNON TWV OCTEOKAQOTWY

Vicious cycle of Bone Metastases

Tumor Cells in

—

Osteoblastic factors
« Endothelin-1
- Fibroblast growth factor
- Bone morphogenic proteins

) » Insulin-like growth factors
rived tumor

growthgfactors
- Tmansforming growth factor g
= Injulin-like growth factors
« Fibxoblast growth factors
+ Plat§jet-derived growth factor
orphogenic proteins

Osteoclasts ¥

Osteolytic factors
+ RANKL
« PTH-rp
+ Interleukins 1,6,8
+ TNFs
+ M-CSF

Osteoblasts

~ New bone
Mineralized bone matrix

Derived from Roodman GD. N Engl/ J Med. 2004:;350:1655-1664.

Roodman et al, N Engl J Med 2004
Lee et al, Bone 2011



O POAO2 TOY RANK-L

Osteobiasts produce
a decoy receptor
osteoprotegerin that
normally binds
excess RANKL

Tumor cells produce factors
that stimuliate osteoblasts to
secrete RANKL

RANKL binds to RANK receptors
on both precursor cells and
mature osteoclasts increasing the
formation, function and survival
of osteoclasts, and bone resorption

Bone resorption releases
growth factors from the bone
matrix that can perpetuate

tumor activity

RANK-L -> olkoyévela tumor necrosis factors -> mapadyetatl and Tou¢ ooteoPAAOTEC -> TIPOKAAEL evepyomoinon Twv
00TEOKAOOTWV HECW MPOcdeonc Tou oto RANK -> ootikr) armodounon

Brown et al, Nat Rev Clin Oncol 2012



AlDQ2 DONIKA - ZOAEAPONIKO OZY

A Randomized, Placebo-Controlled Trial of Zoledronic

Acid in Patients With Hormone-Refractory Metastatic
Prostate Carcinoma

Fred Saad, Donald M. Gleason, Robin Murray, Simon Tchekmedyian, ot : ,
Peter Venner, Louis Lacombe, Joseph L. Chin, Jeferson J. Vinholes, o Lt A el KB TRl

J. Allen Goas, Bee Chen

e Zoledronic Acid (ZA) 8 or 4 mg vs Placebo

* 643 acupuntwpatikoug acBeveic mou dev eiyav AaBet XMO

* Primary endpoint n dtadyvwon toulhaxiotov evog SRE

* SRE ->44.2% placebo vs 33.2% ZA otoug 15 piveg mapakoAouBnong

* Aocoochoyia 8mg -> vedpotolikn

TLong-Term Efficacy of
Zoledronic Acid for the
Prevention of Skeletal
Complications in Patients

‘ﬁf“it]‘l Mefgfstajri; HurrflﬂuE—‘ * Long term results -> 24 pRveg otnv Socoloyia twv 4mg
Refractory Prostate Cancel ‘ e SRE: ZA 38% vs 49% placebo
Fred Saad, Donald M. Gleason, * Xpbvog yLa To pwto SRE: ZA 488 nuépeg vs 321 nuépeg placebo

Robin Murray, Simon
Tchekmedyian, Peter Venrner,
Louis Lacombe, Joseph L. Chin,
Jeferson J. Vinholes, J. Allen Goas,
Ming Zheng




DENOSUMAB

Osteoblasts

*  MOoOVOKAWVLIKO avTiowua
* Mpocdeon oe RANK-L -> epmoditel tnv npdodeon tou RANK-L 6to RANK -> kKataoTtoAr] 00TEOKAAOTIKAG S§paoTnpLOTNTAG

Lewiecki et al, Clin Pharmacol Ther 2012



1-00 Median months (95% Cl)
—— Denosumab 20-7 (18-8-24.9)
—— Zoledronicacid  17-1(15.0-19-4)

0757

Denosumab vs Zoledronic Acid: Double-
Blind, Placebo-Controlled Phase Ill Trial

0-50-

0-254

HR 0-82 (95% Cl 0-71-0-95; p=0-0002 for non-inferiority analysis*;
p=0-008 for superiority analysis*)

Proportion of patients without a skeletal-related event

y . 0
Patients with CRPC and bone _ 0 3 6 9 1 15 18 N 24 27
metastases, and no Patients at risk Study month
s pﬁg;’e:é:;gat‘f;;\t’men ; Denosumab 950 758 582 472 361 259 168 115 70 39
P Zoledronic acid 951 733 544 407 299 207 140 93 64 47
(N = 1901)
Figure 2. Kaplan-Meier estimates of time to first on-study skeletal-related event
; . X . A
= Calcium and vitamin D supplemented in both treatment groups — Median moriths (95% €i)

. s ; R oo —— De ab 19-4 (181-21.7)
* Primary endpoint: time to first on-study SRE (fracture, radiation or surgery to — Zoledronicacid 198 (181-20.9)

bone, spinal cord compression)

e
~
0

1

*Per protocol and zoledronic acid label, IV product dose adjusted for baseline creatinine clearance and
subsequent dose intervals determined by serum creatinine.
No SC dose adjustments made due to increased serum creatinine.

Fizazi K, et al. Lancet. 2011:377:813-822. HR 1-03 (95% Cl 0-91-1-17; p=0-65)

Proportion of patients survived
°
]
1

©
N
n

1

0

) 1 L] 1 L 1 1 1 1 L)
0 3 6 9 12 15 18 21 24 27 30

Patients at risk
Denosumab 950 872 746 645 552 427 310 233 156 99 54
Zoledronic acid 951 864 745 635 519 401 297 207 143 98 55



A2OAAEIA ZOAEAPONIKQOY - DENOSUMAB

TABLE 2. Summary of AEs in Randomized Controlled Trials Included in the Analysis

Study

Denosumab Events/Total

ZA Events/ Total

RR (95% CI)t

Any AEs )
Stopeck et al™
Henry et al®
Fizazi et al
Total

Serious AEs )
Stopeck et al®
Henry et al*?
Fizazi et al™
Total

Infectious AEs
Stopeck et al™
Henry et al*!
Fizazi et al™
Total

AEs associated with renal impairment

Q771020

B41/8T78

916/943
273472841

[]

)
q

Ll g
u:-hlq\.u
|~3uﬁ.,i:£-—
ES =D

94, -1
092841
473/1020
J58/BTR
402/943
1233/2841

985/1013
842/878
918/945

2745/2836

47171013

SE1/ETR

S6E/918
1620/2809

494/1013

349/878

375/945
12 18/2809

(.98 (0.97-1.00)
(.99 (0.98-1.02)
100 (0.98-1.02)
(.99 (0.98-1.00)

(.95 (0.87-1.05)
(.95 (0.89-1.02)
104 (098-1.13)
0.99 (0.94-1.03)

0.95 (0.87-1.04)
103 (091-1.15)
1.07 (0.96-1.20)
101 (0.95-1.07)

Stopeck et al®? 50/1020 R6/1013 0.58% (0.41-0.81)
Henry et al® T3/ 96/RTE 0.76 (0.57-1.02)
Fizazi et al™ 139/943 153/918 0.91 (0.74-1.12)
Total 262/2841 335/2809 0.76 (0.59-0.98)*
O]
Stopeck et al® 20/1020 14/1013 1.42 (0.72-2.79)
Henry et al** 10/878 11/878 0.91 (0.39-2.13)
Fizazi et al™ 22/943 12/918 1.78 (0.89-3.58)
Total 52/2841 37/2809 139 (0.91-2.11)
*P<0.05.

TCalculated from randome-effect model.
AE indicates adverse event; CI, confidence interval; ONI, osteonecrosis of the jaw; RR, risks ratios; ZA, roledronic acid.

Zoledronic acid  Denosumab qpye”
(n=945) {n=943)
Overall safety summary
Any adverse event 918 (97%) 216 (97%) 100
Adverse events occurning with 220% frequency in sither freatment group
Anasmia 341 (36%) 337 (36%) 0-89
Back pain 287 (30%) 304 (32%) 0-40
Decreased appefite 274 (29%) 267 (28%) 0-76
Nausea 245 (26%) 272 (29%) 0-16
Fatzue 222 (23%) 257 (27%) 0-06
Constipation 251 (27%) 236 (25%) 0-46
Bone pain 245 (26%) 235 (25%) 0-63
Asthenta 239 (25%) 239 (25%) 1-00
Arthralgia 202 (21%) 194 (21%) 0-69
Pam in exiremity 196 (21%) 197 (21%) 0-95
Penipheral cedema 174 (18% 192 (20 0-30
Adverse events leading to treatment disconfinnation 138 (15% 164 (17% 0-10
CTCAE grade 3 or 4 adverse events 628 (66% 678 (T2% 0-01
Serons adverse events 568 (60%0) 394 (63%) 0-20
Fatal adverse events 76 (29%) 283 (30%) 0-72

*  JUXVOTEPEC QVETLOUUNTEC EVEPYELEC: avaluia, ooduaAyia, vautia, KOTwonN

* ZA -> vedpotollkotnta

e Tadon yla uPnAoOTEPA TTOCOTA OOTEOVEKPWONC YvAaBou oto denosumab

Fizazi et al, Lancet 2011
Sun et al, Am J Clin Oncol 2013




ANIXNEY2H ATYITQN — ANANAA2TIKON MOP®OQON

Clinical Characteristics :

Rapidly growing soft tissue metastasis (visceral and pelvic masses)
-Relatively low or undetectable serum PSA

-Lytic bone metastasis

*Frequent brain metastasis

-Elevated plasma chromogranin levels

Hypercalcemia

lotoAoyLkn talvopnon:
e Adevokapkivwpa pe veupoevdokpvikn dltadopormoinon
* Adevokapkivwpa pe veupoevdokpvikad kuttapa paneth cell-like
e KaAd dtadoporolnuévoc (apyng) veupoevdokpvrc OyKog
*  MIKPOKUTTOPLKO VEUPOEVOOKPLVLKO KOPKivwaL
* NeupoevOOKPLVIKO KapKiVwa Ao HeyaAa KUTTapa

Intermediate Atypical Carcinoma (IAC):
* NEa ovtoTNTa OPUOVOAVTIOXOU KAPKLVO TTPOOTATN
* Avtoxn o€ Abiraterone kat Enzalutamide.

Small, ASCO 2015



EAU GUIDELINES

Recommendations LE GR
Ensure that testosterone levels are confirmed to be < 50 ng/mL, before diagnosing castration- |4 LY
resistant PCs B P
Do not treat patients for non-metastatic CRPC outside of a clinical trial. 3 A
Counsel._manage and treat patients with metastatic (mICBPC in a multidisciplinary team. 3 A
Treat patients with mCRPC with life prolonging agents. 1b A
Base the choice of first line treatment on the performance status, symptoms, comorbidities,
location and extent of disease (alphabetical order: abiraterone, docetaxel, enzalutamide,
radium-223, sipuleucel-T).
Recommendations LE GR
Counsel, manage and treat patients with metastatic castration-resistant PCa (mCRPC) in a 3 A
multidisciplinary team.
Offer patients with mCRPC who are candidates for cytotoxic therapy docetaxel with 75 mg/m# | 1a A
every three weeks.
In patieants with mCRPC and prograssion following docetaxel chemotherapy offer further 1a iy
life-prolonging treatment options, which include cabazitaxel, abiraterone, enzalutamide and
radium-223.
Base second-line treatment decisions of mCRPC on pre-treatment performance status, B
comorbidities and extent of disease.

| —
Offer bone protective agents to patients with metastatic castration-resistant PCa (mCRPC) and | 1a B
skelatal metastases to prevent osseous complications.
Offer calcium and vitamin D supplemeantation when prescribing either denosumakb or 1b A
bisphosphonates.
Treat painful bone metastases early on with palliative measures such as external beam 1a B
radiotherapy, and adequate use of analgesics.
In patients with spinal cord compression start immediate high-dose corticosteroids and 1b A

assess for spinal surgery followed by irradiation. Offer radiation therapy alone if surgery is not
appropriate.

Mottet N et al, EAU Guidelines 2017
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| Good performancs status O or 1

Radium-223

) Monitoring
Convantional
anti-androgens
PSS 25
With evidenca of
progressive
* disoaso
Radium-z23
Men with symptom atic
dizsasa andfor visceral
metastasas
Mo visceral Visceral mets
meats
! |
Docataxal Docatael
Radium-223

Mottet N et al, EAU Guidelines 2016



Cell

Integrative Clinical Genomics of Advanced Prostate

Cancer

AR Pathway
PISK Pathway NCORD2Z DMNA Repair
- > ERCA), BRCAZ ATM,
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Primary
Prostate Cancer

Highlights

A multi-institutional integrative clinical sequencing of
mCRPC

Approximately 90% of mCRPC harbor clinically actionable
molecular alterations

mCRPC harbors genomic alterations in PIK3CA/B, RSPO,
RAF, APC, B-catenin, and ZBTB16

23% of mCRPC harbor DNA repair pathway aberrations, and
8% harbor germline findings



Met-to-met transmission and polyclonal seeding also
commonly observed

A2 — 1 — R _—A22 - 3

Gundem G et al. Nature 2015;520:353-7



MEAETE2 2E EZEAIZH

| Summary of active, recruiting phase Ill trials for castration resistant prostate cancer (as of May 2016, www.clinicaltrials.gov)

Trial name Therapautic agant Mechanism of action Study population Primary oultcome Trial registration
date
SPARTAN ARN-509 Inhibits AR nmCRPC Metastasis-free survival  Seplamber 2013
PROSPER Enzalutamida Inhibits AR and AR transiocation nmCRPG fetastasis-free survival  Decamber 2013
PRESIDE Enzalutamide + Inhibits AR and AR translocation Continuing enzalutamida in Prograssion-free survival Novamber 2014
docetlaxel (enzalutamide}, microfubule inhibitor  chemotharapy-naive mCRPC
[docataxal) patiants treated with docelasel +

prednisalons who have
progressed on enzalutamide alona

A DCVAC + docataxel  Autologous dendritic cell vaccing mCRPC algible for first line Crwearall survival April 2014
activated against killed LMCaP eall chamotharapy
line (DCVAC): microtubule inhibitor

(docataxal)
A ARMN-509 Inkhibits AR Chemoatherapy-naive mCRPC Radiographic COctober 2014
prograssion-free survival
ARAMIS OOM-201 Inhibits AR nmCRPC Metastasis-free survival  July 2014
ERA-223 Abiraterona + CYP-17 inhibitor (abiraterona), a  Asymplomatic or minimally Symplomatic skeletal January 2014
radium-223 emitting radionuchde (radium-223)  symplomatic chemotherapy-naive, event frea survival
bone predominant mCRPG
PEACE-IN Enzalutamide + Inhibits AR and AR translocation Asymplomatic or minimally Radiographic July 2014
radium-223 (enzalutamide); a emifting sympltomatic chemotherapy-naive, prograssion-frea survival
radicnuchde (radium-223) bone predominant mCRPGC
A Enzalutamida + Inhibits AR and AR transiocation mCRPC Owarall survival Sepltember 2013
abiraterona (enzalutamida); CYP-17 inhibitor
[abiraterona)

AR=androgen recaptor, mCRPC=metastatic castration resisiant prostate cancer; NA=nol applicable; nmCRPC=non-metasiatic castration resistant prostale cancer.

Ritch et al, BMJ 2016



Addition of docetaxel, zoledronic acid, or both to first-line
long-term hormone therapy in prostate cancer (STAMPEDE):
survival results from an adaptive, multiarm, multistage,
platform randomised controlled trial

Micholas D James, Matthew R Sydes, Moel W Oarke, Malcolm D Mason, Dawvid P Dearnaley, Melissa R Spears, Alastair W 5 Ritchie,
Christopher C Parker, | Martin Russell, Gerhardt Attard, Johann de Bono, William Cross, Rob | Jones, George Thalmann, Caire Amos,

David Matheson, Robin Millman, Mymoona Alzouvebi, Sharon Beesley, Alison ] Birtle, Susannah Brock, Richard Cathomas, Prabir Chakraborti,
Simon Chowdhury, Audrey Cook, Tony Elliott, Joanna Gale, Stephanie Gibbs, John D Graham, John Hetherington, Robert Hughes,

Robert Laing, Fiona McKinna, Duncan B Mclaren, Joe M O'Sullivan, Omi Parikh, Clive Peedell, Andrew Protheroe, Angus | Robinson,
Marayanan Srihari, Rajaguru Srinivasan, Jjohn Staffurth, Santhanam Sundar, Shaun Tolan, David Tsang, John Wagstaff. Mahesh K B Parmar,
for the STAMPEDE investigators™

T he IN E WW E I Cx LA N I JTCOLY B o L. of MME IDIDC T N E

ORIGIN AL AR TICILE

Chemohormonal Therapy in Metastatic
Hormone-Sensitive Prostate Cancer

Christopher J. Sweeney, M.B., B.S., Yu-Hui CThenn, M.S., BMOP.H L,
PMMichael Carducci, M., Glernmn Liu, M. D ., Dawvid F. Jarrard, N D,
PMario Eisenberger, M. D, Yu-MNing Wong, M. D., M.S.C.E., MNoah Hahmr, M. D,
Manish Kohli, MDD, Matthew M. Cooney, M. D., Robert Dreicer, NM.[D_,
Nicholas J. vogelzang, M. D, Joel Picus, M. D ., Daniel Shewvrin, hv_[D_,
Mabha Hussain, MoB., CTh.B., Jorge A. Garcia, M.D., and Robert S. DiPacla, NM.D.
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You Bored Me To Death



