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Epidemiology

Fred Hutch Cancer Cente!

Estimated New Cases

Estimated Deaths

[Brostate

I Erostate

Male

Lung & bronchus

Colon &rectum

Urinary bladder
Melanoma of the skin
Kidney & renal pelvis
Non-Hodgkin lymphoma
Oral cavity & pharynx
Leukemia

Pancreas

All sites

Male
Lung & bronchus

213780 30%]

Colon &rectum

Pancreas

Liver & intrahepatic bile duct
Leukemia

Esophagus

Urinary bladder
Non-Hodgkin lymphoma
Brain & other nervous system
All sites

110,680 11%
82,460 8%
65,080 6%
60,550 6%
52,410 5%
45,140 4%
42,500 4%
38,720 4%
34,950 3%

1,053,250
64,190 20%
28,900 9%
27,050 8%
19,250 6%
13,500 4%
12,940 4%
12,640 4%
11,060 3%
10,170 3%

323,900

Siegel, et al. CA Cancer J Clin. 2025
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Barbara OV'Brien, M_P_H_, Jonathan D. Clapp, B.S., Joshua M. Rathmell, M5,
Thomas L. Riley, B.5., Richard B. Hayes, Ph.D., Barnett 5. Kramer, M.D.,
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for the PLCO Project Team®

ABSTRACT

EafxCROumMD

The effect of screen ing with prostate-specific—antigen (PSA) testing and digita! rectal
examination on the rate of death from prostate cancer is unknown. This ks the first
report from the Prostate, Lung, Colorectal, and Ovarian (FLCO) Cancer Screening
Trial on prostate-cancer mortal FHy.

METHODS
From 1993 through 2001, we randomly assigned 76,603 men at 10 ULE. study cen-
ters to receive either annual screening (28,243 subjects) or usual care as the contral
(=&, 350 subjects). Men in the screening group were offered annual PSA testing for
G years and digital rectal examination for 4 years. The subjects and health care
providers received the results and decided on the wpe of follow-up evaluation.
Usual care sometimes fncleded screening, 2s some organkzations have recommend-
ed. The members of all cancers and deaths and causes of death were ascertained.

RESULTS
In the screening group, rates of compliance were E5 for PSA testing and Bk for
digital rectal examination. Rates of screening in the control group increased from
4 in the first year to 52% i the sixth year for PSA testing and ranged from 41
to 46k for digital recta! examination. After 7 years of follow-up, the incidence of
prostate cancer per 10,000 person-years was 116 (2820 cancers) in the screening
group and 95 (2322 cancers) in the contra! group (rate ratio, 1.22; 95% confidence
Interval [CI], 1.16 to 1.29). The incidence of death per 10,000 person-years was 2.0
(50 deaths) in the screening group and 1.7 (44 deaths) in the contra! group (rate
ratho, 1.13; 95% CL, OL75 to L.70L The data at 10 years were 6% complete and consis-
tent with these overall findings.

COMCLUSIONS
After 7 to 10 years of fiollow-up, the rate of death from prostate cancer was very low
and did not differ significantly benween the two study groups. {ClinicalTrials.gov
mu miber, HCTN2540.)

W OGNGL ) MED j60;1] MEJM.ORG MARCH 36, 3009
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Screening and Prostate-Cancer Mortality
in a Randomized European Study

Fritz H. Schroder, M.D, Jonas Hugosson, M.D., Monigue |. Roobol, Ph.D.,
Teuvo L). Tammela, M.D., Stefano Ciatto, M.D.,, Vera Melen, M.D.,
Maciej Kwiatkowski, M.D., Marcos Lujan, M.D., Hans Lilja, M.D.,

Marco Zappa, Ph.D., Louis |. Denis, M.D., Franz Recker, M.D.,
Antonio Berenguer, M.D_, Liisa Maxttanen, Ph.D., Chris H. Bangma, M.D.,
Gunnar Aus, M.D., Arnauld Villers, M.D., Xavier Rebillard, M.D,
Theodorus van der Kwast, M.D., Bert G. Blijenberg, Ph.D., Sue M. Mass, Ph.D.,
Harry ). de Koning, M.D., and Anssi Auvinen, M.D., for the ERSPC Investigators®

ABSTRACT

BalxCROuMD

The European Randomized Smdy of Screening for Prostate Cancer was initiated in
the early 1990s to evaluate the effect of screening with prostate-specific—antigen
(PSA) testing on death rates from prostate cancer.

WETHODS
We identifred 182 000 men between the ages of 50 and 74 years through registries
In seven European countries for Inclusion in our stedy. The men were randomly
assigned to 2 growp thatwas offered PSA screenfng at an average of once every 4 years
or to a contra! group that did not receive such screening. The predefined core age
group for this study included 162, 243 man between the ages of 55 and 69 years. The
primary outcome was the rate of death from prostate cancer. Mortality follow-up
was Mentical for the two smudy groups and ended on December 31, 2006,

RESULTS
In the screening group, ¥ of men accepted at least one offer of screening. During
a median follow-up of 9 years, the cumulative incidence of prostate cancer was 8.7%
In the screening group and 4.8% in the contral group. The rate ratio for death from
prostate cancer in the screening growp, as compared with the control group, was
080 (9% confidence interval [C11, (LG5 to 0.9€; adjusted P=0.04). The absolwte risk
difference was 0.71 death per 1000 men. This means that 1410 men wou!ld need to
be screened and 48 additional cases of prostate cancer would need to be treated
to prevent one death from prostate cancer. The analysis of men who were actually
screened during the first round (excheding subjects with noncompliance) provided
a rate ratio for death from prostate cancer of 0,73 (95% C1, 0.56 to 0.90).

COMCLUSIDNS
PEA-based screening reduced the rate of death from prostate cancer by 20°% butwas
assoctated with a high risk of overdiagnosis. (Current Controlled Trials number,
ISRCTHAY T 736.)

W ENGL ) MED 360;1]  MEJM.ORG  MARCH 26, 3009




Randomized Screening Trials

« PLCO: No mortality benefit to screening
« N >75,000; age 55-74; 15 yr f/u
« ~20% more cancers detected in screened arm

* ~90% in control group had PSA testing

« ERSPC: 20% reduction in cancer mortality
N> 160,000; age 55-69; 9 years f/u
« ~70% more cancers detected in screened arm
 NNS =1410; NNT =48
* NNT =12 in Goteborg series (f/u 14 years)

Fred Hutch Cancer Center ‘

Andriole, et al. N Enal J Med. 2009 Mar 26;360(13):1310-9
Schroder, et al. N Enal J Med. 2009 Mar 26;360(13):1320-8
Shoag, et al. N Engl J Med. 2016 May 5;374(18):1795-6


https://www-ncbi-nlm-nih-gov.offcampus.lib.washington.edu/pubmed/19297565
https://www-ncbi-nlm-nih-gov.offcampus.lib.washington.edu/pubmed/19297566
https://www-ncbi-nlm-nih-gov.offcampus.lib.washington.edu/pubmed/?term=N+Engl+J+Med+374:1795-1796,+2016
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Diagnosis and Risk Stratification

 Biopsy indicated:
« Abnormal DRE
 Elevated PSA

« Additional testing dependent on risk:

 Bone scan: T1 and PSA>20, T2
and PSA>10, Gleason 28, T3-T4

or symptomatic

« Pelvic CT or MRI: T3-T4, T1-T2
and >10% chance of lymph node

involvement
« PSMA PET: high risk

Fred Hutch Cancer Center

Very low

Low

Intermediate

High

Very high

Clinical Features

T1c

Gleason score <6
PSA <10

<3 positive biopsy cores
<50% cancer in each
core

PSA density <0.15

T1-T2a
Gleason <6
PSA <10

T2b-T2c or
Gleason score 7 or
PSA 10-20

T3a or
Gleason score 8-10 or
PSA >20

T3b-T4

Prostate Cancer NCCN Guidelines



Gleason Grade Group

* Included patients treated with
radiation (EBRT) or prostatectomy
(RP) between 2005 and 2014

 N=20,845 treated with RP
« N=5,501 treated with EBRT
* Primary endpoint: Biochemical (i.e.

PSA) recurrence

Grade Group Gleason Pattern

Group 1
Group 2
Group 3
Group 4
Group 5

Fred Hutch Cancer Center

Gleason 3+3
Gleason 3+4
Gleason 4+3
Gleason 4+4
Gleason 4+5, 5+4 or 5+5

Probability of RFP

Probability of RFP

1.00

0.75-

0.50 -

0.25+

0.00+

Prostatectomy

1.00+

0.754

0.504

0.25+

0.00

Radiation

Epstein, et al. Eur Urol. 2016;69(3):428.



Prostate Cancer Active Surveillance

« Safe and effective
strategy to mitigate

overtreatment No. p.)atients 993 1298 321 810 905
«  25% will progress and Median follow 77 60 43 60 28
-up (mos)
need treatment
* 25% will select Cancer- 98% (10-y) 99.9% (10- 100% (5-

treatment without specific y) y)

meeting progression survival
criteria Conversionto 36.5% (10- 50% (10-y) 24% (3-y) 40% (5- 19% (28-
treatment y) y) mos)

Adapted from Prostate Cancer NCCN Guidelines v2.2020

Fred Hutch Cancer Center : ‘
Klotz, et al. J Clin Oncol. 2015 Jan 20;33(3):272-7. : Sheridan, et al. J Urol. 2008 Mar;179(3):901-4
Klotz, et al. J Clin Oncol. 2010 Jan 1;28(1):126-31. Tosoian, et al. J Clin Oncol. 2011 Jun 1;29(16):2185-90.

Yamamoto, et al. J Urol. 2016 May;195(5):1409-1414. Dall'era, et al. Cancer. 2008 Jun 15;112(12):2664-70.
Tosoian, et al. J Clin Oncol. 2015 Oct 20;33(30):3379-85. Welty, et al. J Urol. 2015 Mar;193(3):807-11.
Carter. et al. J Urol. 2007 Dec:178(6):2359-64 0.  Newcomb, et al. J Urol. 2016 Feb;195(2):313-20.

aorwN=
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Local Therapy

« SPCG4: Prostatectomy vs. observation
 T1 or T2 prostate cancer
N= 695
64% intermediate/high-risk
23.6 years median follow up
Death (RP vs. Observation): 72% vs 84% (P<0.001)
« NNT = 8.4 to prevent 1 death

« Benefits most pronounced in those <65 years and with intermediate risk disease

« PIVOT: similar to SPCG4, only 10 year median follow up
« Death (RP vs. Observation): 47% vs. 49.9% (P=0.22)
* ProtecT: Prostatecomy vs radiation vs observation
« Similar survival (few patients died) over 15 year median follow up
« Lower rates of metastatic disease with prostatectomy or radiation (P=0.004)

Fred Hutch Cancer Center

Bill-Axelson, et al. N Engl J Med. 2014 Mar 6;370(1‘-42
Bill-Axelson, et al. N Engl J Med. 2018 Dec 13;379(24):2319-232¢
Wilt, et al. N Engl J Med. 2012 Jul 19;367(3):203-13

Hamdy, et al. N Engl J Med. 2016 Sep 14

Hamdy, et al. N Engl J Med. 2016 Sep 14


https://www-ncbi-nlm-nih-gov.offcampus.lib.washington.edu/pubmed/30575473

Radical Prostatectomy for Localized Prostate Cancer

40

NNT = 8.4

30+

204

Cumulative Incidence of Death
from Prostate Cancer (%)

0

Mean years life gained: 2.9

Watchful waiting

10 j_._r_—r_rl_ Radical prostatectomy

T T
0 2 4 6

Years of Follow-up

T
g

1
10

—— Radical prostatectomy, <65 yr

= = Radical prostatectomy, =65 yr

Watchful waiting, <65 yr

Watchful waiting, =65 yr

1
10

66
56
52
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348 341 326 279 198 104
40—
_=
ig
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53
8
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E é 20+
e
2o
m
= E
3 5 104
g = _'_J-=F_
o -
0 == Lol _I T
V] 1 4 b B
Years of Follow-up
157 156 151 135 110
166 161 153 128 9%
180 187 181 149 100
182 180 173 151 102

Fred Hutch Cancer Center

48

SPCG4 Trial

« ADT does not offer benefit prior to

surgery

 Adjuvant ADT for lymph node positive'
and other high risk patients?

“Investigational”

« Adjuvant XRT for +margins or T3b

status34

« Adjuvant XRT may be advantageous
over salvage radiation in men with pN1
or Gleason score 8 to 10 disease®

. Prostatectomy vs. Observation

Bill-Axelson A et al. NEJM 2005; 352:1977-84

Bill-Axelson, et al, NEJM 2018;379:2319-29.

Nk wN =

Messing EM et al. NEJM 1999; 341:1781 ‘

Dorff TB et al. JCO 2011;29:2040

Thompson IM et al. JAMA 2006; 296:2329 (S8794)
Bolla M et al. Lancet 2005; 366:13 (EORTC 22911)
Tilki at al | Clin Onecal 2021 1l 10:-R0(20)-22R4-2920



Radiation for Prostate Cancer

« ADT added to radiation (EBRT) improves survival for higher risk or locally advanced
patients’

« 4-6 months (short course) for intermediate risk
« Neoadjuv + concurrent + adjuvant (2-3 years LHRH) for high risk?3

« ADT + abiraterone +EBRT improves survival in patients with very high risk localized
disease?

» Very high risk: Node positive on CT/MRI OR 2+ of the following features: T3/T4,
Gleason 8-10, PSA 240 ng/ml

« Data suggests radiation may also play a role in managing low volume metastatic disease®?®

Fred Hutch Cancer Center 1 Pilepich-MV_et al. JCO-1997; 15:1013 (RTQ)
. Hanks GE et al. JCO 2003; 21:3972 (RTOG
Bolla M et al. Lancet 2002; 360:103 (EORTC)
Attard G, et al. Lancet 2022 Jan 29;399(10323):447-460

Parker, et al. Lancet. 2018 Dec 1;392(10162):2353-2366.
Bossi. et al. ASCO 2023
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Localized, recurrent
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Biochemical Recurrence (AKA MO)

No metastatic disease on imaging
* Traditionally defined using CT and bone scan

Definition: PSA >0.2 after RRP, “nadir +2” after XRT
Salvage radiation is standard of care for biochemical recurrence after surgery

Natural history can be long
* Consecutive series from 1981 to 2010
* N=450 men with biochemical recurrence following prostatectomy
* >50% with Gleason >7

e Median baseline PSA = 8.5
* No adjuvant therapy

* Median metastasis free survival = 10 years

Fred Hutch Cancer Center

Antonarakis, et al. BJU Int. 2012 Jan;109(1):32-9.



Biochemical Recurrence (AKA MO)

« ADT beneficial when giving salvage radiation for BCR

« GETUG-AFU16"
« 6 months of goserelin with XRT 66 Gy or XRT alone
* 10 year MFS: 75% (ADT+XRT) vs. 69% (XRT), P=0.0339

« RTOG 96012
* High dose bicalutamide 150 mg for 24 months with XRT 64.8 Gy or XRT alone
* HR for OS 0.75 (2-sided p = 0.036).

Fred Hutch Cancer Center ‘

1. Carrie C. et al Lancet Oncol 2019; 20: 1740-49
2. Shipley WU et al. NEJM 2017; 376:417-28




Intermittent vs. Continuous ADT

PR7 for BCR SWOG 9346 mHSPC?2

Lo+
i) Median
100~ No.of Survival
L 90 \ Deaths (yr)
;E - 804 — Continuous therapy 445 5.8
— Intermittent therapy 483 5.1
B 0- 701 N
; in R 60 Q‘R
“# Can T 50 \{:\
o 411+ " S
E : 1., E 40- N
10 T.;E 30+ \'.::\:7_ ~—
- Harard -as, 108 j055% C1, 087-1.22) 204 e
104
o F=[1004
i . . . 0 T T T T T T T T T T T T T T 1
0 2 M i K 10 1= 0 5 10 15
Years since Randomization Years since Randomization
: No. at Risk
:"_3'."' Nt 4o T 561 L1 12 - o Continuous therapy 765 325 64
AD £99 6l 871 177 e 1 o Intermittent therapy 770 291 52

No difference in OS IADT non-inferior to cADT

Fred Hutch Cancer Center ‘

1. Crook JMetal. N EnglJMed. 2012; 367:895-903
2. Hussain M et al. N Engl J Med 2013;368:1314-25




EMBARK

EMBARK ENZ combo

n =355

ENZ combo ana|! endEDint:
n =321 (30%) MFS between ENZ combo

Leuprolide alone vs leuprolide alone
n = 240 (67%)

Phase 3 randomized
study in patients with
high-risk BCR nmHSPC
after local therapy

Week 37
Blinded @

Suspend
treatment®

Vv

&
=

A
o
Mo
=
o
3
=
2
=
@
@
-
w
»

Leuprolide alone
N = 1068) i exzmono | A
Patient population Blinded ke doc Post hoc analysis:
+PSA 2 1 ng/mL (post-RP) @ To examine the impact
*PSA 2 2 ng/mL above ENZ moo S of treatment suspension
the nadir (post-RT) n =355 S
Unblinded on HRQoL
« PSADT < 9 months \ J
« T > 150 ng/dL

*Study drug treatment was suspended, but PSA levels were monitored. Treatment was reinitiated if the PSA increased to 22 ng/mL for patients with prior RP or to 25 ng/mL for patients
without RP

BCR: biochermcal recumence, ENZ combo. enzalutamede plus leuprolide, ENZ mono. enzalutamide monotherapy, HRQoL: health-related quality of life. MFS: metastasis-free sunival, nmHSPC. non-metastatic hormone-sensitive prostate cancer, PSA prostate-specific antigen, PSADT. PSA
doubling time; R: randomization; RP: radical prostatectomy; RT: radiotherapy; T: testosterons

2024 ASCO presenten ev: Dr Stephen J. Freedland ASCO s

AMMNUAL MEETING Presontation is proparty of the author and ASCO. Penmission required for reuse; contact parmissionsBasco org KNOWLEDGE CONQUERS CANCER



Treatment intensification in BCR prostate cancer: EMBARK

A Metastasis-free Survival with Enzalutamide plus Leuprolide vs. Leuprolide Alone ° Med|an PS ADT 4 6 to 5 mos
100+ o
90 87.3
Enzalutamide+leuprolide
80— .
* Median PSA: 5.0 to 5.5 ng/ml
70—
§
B 60—
o
‘s Leuprolide alone
50 e
o
én No. of Median Metastasis-free
g 40+ Patients Survival (95% CI)
F 30- mo
Enzalutamide+ Leuprolide 355 NR (NR-NR)
20- Leuprolide Alone 358 NR (85.1-NR)
Hazard ratio for metastasis or death,
10- 0.42 (95% Cl, 0.30-0.61)
Two-sided P<0.001
o T T 1 1 1 1 1 1 1 1 T T 1 1 1 T T 1 1 1 T 1 1 1 1 T T 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90 93 96
Months
No. at Risk
Enzalutamide+ 355 339 331 330 324 324 318 317 304 303 292 290 281 270 265 252 251 236 234 183 180119116 83 60 51 24 22 &6 5 0 0 O
leuprolide
Leuprolide alone 358 344 335 334 321 320 303 301 280 276 259 256 238 226 221 205 203 185 183 141 138 93 88 66 32 27 15 13 6 5 1 1 O

Fred Hutch Cancer Center '

Freedland, et al. NEJM 2023



Treatment intensification in BCR prostate cancer: EMBARK

B Metastasis-free Survival with Enzalutamide Monotherapy vs. Leuprolide Alone ° Med|an PS ADT 4 6 to 5 mos
100~
90+
%0- . 800 Enzalutamide monotherapy .
" | * Median PSA: 5.0 to 5.5 ng/ml
w 70+ :
T
°§ 60—
a i
= Leuprolide alone
a‘ 50- T e —
£ No. of Median Metastasis-free
E 40+ Patients Survival {95% CI)
2 304 mo
Enzalutamide Monotherapy 355 NR (NR-NR)
20 Leuprolide Alone 358 NR (85.1-NR)
Hazard ratio for metastasis or death,
104 0.63 (95% CI, 0.46-0.87)
Two-sided P=0.005
0 I 1 1 I I I 1 1 I I I 1 1 I I I 1 1 I I I 1 1 I I i 1 1 I I I 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 34 87 90 93 96
Months
No. at Risk
Enzalutamide 355 350 342 341 328 326 309 309 287 287 273 269 260 248 247 235 228 211209172171 109 108 76 52 49 26 24 5 5 0 0 O
manotherapy
Leuprolide alone 358 344 335 334 321 320 303 301 280 276 259 256 238 226 221 205 203 185 183 141138 93 88 66 32 27 15 13 6 5 1 1 0

Fred Hutch Cancer Center '

Freedland, et al. NEJM 2023



Treatment Related Adverse Events: Meaningful Changes

Enzalutamide + Leuprolide Leuprolide Alone Enzalutamide Monotherapy
(N=353, (%)) (N=354, (%)) (N=354, (%))

Any Grade Grade=3 Any Grade Grade=3 Any Grade Grade=3

Hot flash 243 (68.8) 2 (0.6) 203 (57.3) 3 (0.8) 77 (21.8) 1(0.3)

Fatigue 151 (42.8) 12 (3.4) 116 (32.8) 5(1.4) 165 (46.6) 14 (4)
Nipple Pain 11(3.1) 0 4(1.1) 0 54 (15.3) 0

Gynecomastia 29 (8.2) 0 32 (9) 0 159 (44.9) 1(0.3)

Ischemic heart
disease

Fracture 65 (18.4) 14 (4) 48 (13) 9 (2.5) 39 (11) 7 (2)

19 (5.4) 14 (4.0) 20 (5.6) 11 (3.1) 32 (9.0) 21 (5.9)

Cognitive

impairment 53 (15) 2 (0.6) 23 (6.5) 2 (0.6) 50 (14.1) 0

Freedland SJ, de Aimeida Luz M, De Giorgi U, et al. Improved outcomes with enzalutamide in biochemically recurrent prostate cancer. N Engl J Med. 2023,389(16).1453-1465. hitps./idoi.org/10.1056/NEJMoa2303974. doi

10.1056/NEJM0oa2303974. Stemberg CN, et al. Enzalufamide and survival in nonmetastatic, castration resistant prosiate cancer. N Engl J Med. 2020,382(23).2197-2206. doi: 10.1056/NEJMoa2003892

. 1 z = " AMERICAN SOCIETY OF
2024 ASCO #ASCO24 presenteD By: Channing Paller, MD  Twitter: @Cpaller As CO L ¥
ANN .__| A, L M _ ‘— T |INC Presentaton is property of the author and ASCO Parmission required for reuss; contact permissons@asco org
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ARPI intensification in MOCRPC

100- 'PROSPER: Enzalutamide
90 ..--n“b.mmn v
80 "
£ 704
E_" 70 Enzalutamide
_S 60
T T gy~~~ ===~ :
2 o No. of Patients  Median Survival (95% Cl) e B
[ mo - 1
& 307 Enzalutamide 933 67.0 (64.0-NR) ARAMIS: Darolutamide
20 Placebo 468 56.3 (54.4-63.0) Y
104 Hazard ratio, 0.73 (95% Cl, 0.61-0.89)
P=0.001 90-
0 T T T T T T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 30+ Darolutamide
Months = 704
No. at Risk %
Enzalutamide 933 926 910 897 874 850 822 782 700 608 517 424 327 244 169 89 33 4 0 £ 01 :
Placebo 468 467 459 444 428 404 381 363 321 274 219 177 140 106 64 30 16 3 0 § 'o-ome @0®00>- o
o 50
E
2 404
5
. H g 30
b e SPARTAN: Apalutamide :
20
10  Hazard ratio for death, 0.69 (95% Cl, 0.53-0.88)
0 1 T ] I 1 U I 1 1 1 U 1 1 I 1 U 1 U I 1 P=0.003
0 4 8 12162024 28 32 36 40 44 48 52 56 60 64 68 72 76 0 T T T T T T T T T T
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
Months from randomisation Months since Randomization
Number of patients No. at Risk
Darolutamid 955 932 908 863 816 771 680 549 425 293 214 129 69 37 12 0
I;:::I:tt:’mlde %? ;g; 73;2 ;gg ;gg ;;; gg; gsog gg: gg gig é“ai :13;2 f?i 18821 13? g: 169 ; (OJ Pljlycoell;oamI ‘ 554 530 497 460 432 394 333 261 182 130 93 54 28 16 4 0
Median overall survival (mo)
Subgroup Apalutamide Placebo Ha
All patients 73.9 59.9 e
Age
<65yr NR NR —a——
Fred Hutch Cancer Cenl -g5 ))ir 61.5 58.7 »
Race
White 73.9 57.7 e Smith MR et al. N Engl J Med 2018; 378:1408-18.
Black 65.1 NR — Fizazi, et al. N Engl J Med 2020;383:1040-9
Asian NR NR — Sternberg, et al. N Engl J Med. 2020 Jun 4;382(23):2197-2206 .
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What if we detect metastatic disease earlier?

c</E) etastatic (M1)
o
\ ____________________ || | | | | ||
GEJ Enzalutamide Non-Metastatic (MO)
= Intermittent ADT Apalutamide
g Darolutamide
B Local Therapy
-
-
|_
Time
l J\ ] \ J
Fred Hutch Cancer Center | | |
Castration-sensitive MO Castration-resistant M1 Castration-resistant



PSMA PET Imaging

PSMA is a transmembrane carboxypeptidase that is 100-1000x higher expression in cancer

compared to normal prostate

PSMA PET has higher AUC for accuracy than conventional imaging: 92% (95% CI: 88-95%) vs.
65% (95% CI: 60-69%)

Fred Hutch Cancer Center

N Positive Negative AUC (95% CI) Specificity (95% Cl) Sensitivity (95% Cl)
True/False  True/False

Primary analysis
Any metastatic disease 150 18/9 94/29 HEH ——

145 34/2 103/6 [ | [ ——
Pelvic nodal 150 9/4 106/31 = D —

145 29/1 109/6 B ] ——
Distant metasases 150 13/9 117/11 I Hl —

145 22/1 120/2 [ u —
Sensitivity analysis: equivocal lesions treated as positive
Any metastatic disease 150 26/35 68/21 HElH il ——

145 35/11 94/5 HEH —
Pelvic nodal 150 11/11 99/29 HilH HH L

145 29/2 108/6 [ ] | ——
Distant metasases 150 16/37 89/8 HEH il ——

145 22/11 110/2 [ 1] HIH —lH

Il Conventional imaging [ PSMA PET-CT (') 2'5 5'0 7'5 1(')0 2'5 5'0 7'5 1(')0 (') 2'5 5'0 7'5 1(')0

Lawhn-Heath, et al. Radiology 2021; 299:248-260
Eiber et al. J Nucl Med 2015; 56:668—74.
Hofman, et al. Lancet 2020; 395: 1208-16



Best approach for managing low volume metastatic

prostate cancer 1s not clear
Should we offer surgery/radiation?

Should we intensify medical therapy? Radiate
etastatic (M1)

55 small areas of cancer?
a
\ I IS N S S ) IS IS IS D D S S S S .
GE) Enzalutamide Do we still manage per MO
= Intermittent ADT Apalutamide CRPC paradigm? D)
g A 4
S
O
&
-
|_
Time
\ J\ J \ )
Fred Hutch Cancer Center | | |

Hormone-sensitive MO Castration-resistant M1 Castration-resistant



Defining Oligometastatic Disease

* An I nte rm ed Iate State Of Localized Oligometastatic Typically Widely Metastatic
Disease Disease defined as 1-5 Castrate-Resistant

cancer spread between bt _ T
localized disease and | |
widespread metastases il _

« Usually defined as 1-3 or
1-5 radiographically-
detectable metastatic
lesions

Fred Hutch Cancer Center



Metastasis-Directed Therapy Identified by Choline
PET leads to Improved ADT-free Survival

N=62 .
100 - Median ADT-free survival = 100
13 (80% Cl 12-17) MOS —— surv. E — SUrv,
90 - 21 (80% Cl 14-29) MoS ~— MDT 3 %07 MDT
§ 80 5 80 -
% 70 - § 70 -
— L
'S 60 A & 60 -
| —
= (4]
2 50 - E 50 -
@ 40 . S 40 HR, 0.53 (95% Cl, 0.30 to 0.94); P= .03
L ot g
30 - e 30
- =
< 20- o 20
10 E 10
HR, 0.60 (95% CI, 0.31 to 1.13); log-rank P= .11 g
0 ;s 1'2 1'8 2'4 3'o 3's 4[2 48 5'4 o 0 6 12 18 24 30 36 42 48 54
No. at risk: Time (months) No. at risk: Time (months)
MTD 31 29 22 17 12 9 6 5 2 1 MTD 31 23 14 10 7 6 4 4 2 1
Surv. 31 24 20 12 8 5 3 1 0 0 Surv. 31 16 8 4 3 2 2 1 0 0

Fred Hutch Cancer Center ‘

Ost P et al. J Clin Oncol. 2018; 36:446-53.



PSA and Biochemical Recurrence-Free Survival

‘_; 90 — SUrv.
. Surveillance E ~ MDT
250 .Metastasis-d'rmcted therapy S 80
3 § 70 4
2 200 &
= d'.'l 60 -
= o
=
S 150 & 501
ul
5 § 40 - HR, 0.53 (95% Cl, 0.30 to 0.94); P= .03
¢ 100 & 30 -
< =
& - S 20-
: “lllllll 2
[ ]
0 - IIII—.:..' : : .9 T T T T T T T T T
IIII]|||I| o 0 6 12 18 24 30 36 42 48 54
-50 No. at risk: Time (months)
MTD 31 23 14 10 7 6 4 4 2 1
-100
5 10 15 20 25 30 35 40 45 50 55 60 Suv. 31 6 9 4 3 2 2 1 0 O

Patient

Fred Hutch Cancer Center ‘

Ost P et al. J Clin Oncol. 2018; 36:446-53.




Key Issues to Consider with the STOMP study

* Was this an objective primary endpoint?
* Symptomatic progression is questionable
* Progression using choline PET is not standard

e Local progression of known metastasis, especially a bone metastasis is not accepted
at all in this field

* Both arms observed similar rates of progression to CRPC
* 11/31 (35.4%) patients underwent retreatment with MDT

 How do 35% of patients in surveillance have a PSA decline with no
intervention?

Fred Hutch Cancer Center
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mHSPC Treatment Paradigm: ADT +

Doublet Therapy Triplet Therapy

ADT + Docetaxel—CHAARTED & STAMPEDE <+ ADT + Docetaxel + Abiraterone/Prednisone—
PEACE1

ADT + Abiraterone/prednisone—LATITUDE
 ADT + Docetaxel + Darolutamide—ARASENS

ADT + Enzalutamide—ENZAMET

ADT + Apalutamide—TITAN

ADT + Darolutamide—ARANOTE

Fred Hutch Cancer Center



mHSPC: ADT + ARPI

A Overall Survival

OS at three years:
ADT + AA + P: 66%

100
90 ADT + placebos: 49%
. 80
BE_ 70 Abiraterone
T 60+
T ey, S
wy
= 40
g Placebo
> 30
- 20
Lo Hazard ratio, 062 (95% CI, 0.51-0.76) LATlTU DE
P<0.001
c T T T T T T 1
0 6 12 18 24 30 36 42
Months
No. at Risk
Abiraterone 597 565 529 479 388 233 93 9
Placebo 602 564 504 432 332 172 57 2
100 =
¥ Apalutamide + ADT
: ;
2 B o Y=
- ma;'l -—.
-] [
H i Placebo + ADT
2 Pt ——————————————— A ———————
Q i
= |
2 Apalutamide Placebo i
§ [n=525) n 527 5
S 25 Median, mo(95% ) NEMNENE]  NE (NE-NE) |
g Euenits B 117 :
. f
a HR (95% C1) 0.67 (0.51-0.89) : T I TA N
Pualue 0.0053 |
D T T T T T T
0 6 12 18 24 0 3%
No. at risk Months
Apalutamide 525 513 190 410 165 14 0
Placabo 527 509 LEE] 387 142 16 0

Fred Hutch Cancer Center

Proportion Alive

— Enzalutamide

1.00- NSAA
0.751 \.
Proportion alive at 36 months (95% Cl) !
0.50 NSAA Enzalutamide :
0.72(0.68t0 0.76)  0.80 (0.75t0 0.83)
I
0.254 Hazard ratio= 0.67 (95% Cl: 0.52 to 0.86) |
Log-rank p=0.002 : ENZAM ET
0.00 .
T T T T T T T T T
0 6 12 18 24 30 36 42 48

Number at risk

NSAA
Enzalutamide

Months

562 551 831 501 452 311 174 86 32
563 558 541 527 480 340 189 106 45

Madisn (PF5
- %01
N Dussiasmids + ADT -
1™ o e kR T T T

Darzhawride
Pamsbo

E
Z e — ant
sl o T -
el T
E r S i P
o fdo L ——
i na
o2
= ARANOTE
Macasivdritis for PFS: (L 6% C1, 0.1 188711
LLE ]
o 4
[l a L] ] 1 wooW N M n m ®m W W
Time Since Random Assignmaent (manths)
4z MW W™ W™ WM m @ M Im mM 1 ! a
m W m Em W M ® ] = 5 " H ] a

Fizazi K et al. N Engl J Med 2017; 377:352-60
Davis ID etal. N Engl J Med. Epub June 2, 2019.
Chi KN et al. N Engl J Med. Epub May 31, 2019
Saad, F et al. JCO, Sept 2024



ARASENS Trial Design

/" Time to initiation of subsequent
antineoplastic therapy

/" Time to worsening of physical symptoms
of disease

/" Time to initiation of opioid use for =7

D consecutive days
ocetaxe /I Safety
| x 6* Data cut-off

Oct. 25, 202

» Extent of disease: M1avs
M1b vs M1c

« Alkaline phosphatase Placebo + ADT#

Docetaxe .
| x 6* Endpoints
. Primary: OS
« mHSPC Darolutamide (600 mg n | secondary
. 4 ‘0| / Time to castration-resistant prostate
« ECOG PS =1 bld) + ADT >y  cancer
. "=|/ Time to pain progression
- Candidates for ADT and ; 2 /I Symptomatic skeletal event-free survival
docetaxel Randomi (SSE-FS)
. : a:ti:rle < /I Time to first symptomatic skeletal event
Stratification 2 (ssE)
©
£
=
o

*Starting <6 weeks after start of study drug at 75 mg/m? / 3 weeks, 6 cycles (in combination with prednisone/prednisolone at the
discretion of the investigator).
#Investigators’ choice (including orchiectomy) starting <12 weeks before randomization

Fred Hutch Cancer Center '

Smith M, et al. N Engl J Med. 2022; DOI: 10.1056/NEJMoa21191




Key Clinical Characteristics at Baseline

Characteristic

Gleason score at initial diagnosis — no. (%)l
<8

>8

Data missing

Darolutamide—ADT— Docetaxel
(N=651)t

122 (18.7%)
505 (77.6%)
24 (3.7%)

Placebo—-ADT- Docetaxel
(N=654)t

118 (18%)
516 (78.9%
20 (3.1%)

Metastasis stage at initial diagnosis — no. (%)
M1, distant metastasis

558 (85.7%)

566 (86.5%)

~VI0, NO distant metastasis
MX, distant metastasis not assessed

Metastasis stage at screening — no. (%)

M1a, nonregional lymph-node metastases only

M1b, bone metastases with or without lymph-node metastases

M1c, visceral metastases with or without lymph-node or bone metastases

Median serum PSA level (range) — ng/ml**
Median serum ALP level (range) — Ulliter™

ALP category — no. (%)**
<ULN
2ULN

Fred Hutch Cancer Center

80 (13.2%) 8Z(12.5%)
7 (1.1%) 6 (0.9%)
23 (3.5%) 16 (2.4%)

517 (79.4%)
111 (17.1%)

30.3 (0.0-9219.0)
148 (40-4885)

290 (44.5%)
361 (55.5%)

520 (79.5%)
118 (18.0%)

24.2 (0.0-11,947.0)
140 (36-7680)

291 (44.5%)
363 (55.5%)

Smith M, et al. N Engl J Med. 2022; DOI: 10.1056/NEJMoa21191



Survival Probability

ARASENS Overall Survival

Hazard ratio for overall survival,

--0 0.675 (95% CI, 0.568-0.801)
P<0.0012

NE, not estimable; ClI, confidence interval

1.0 4 w.g%
0.9 83.1%
90.3% “Q;)O Darolutamide + ADT + Docetaxel
0.8 Co.. Median NE (95% ClI, NE-NE)
‘.-’O._ 72.370
76.8% o
0.7 - e 62.7%
S %
0.6 63.8% e
0.5 Placebo + ADT + Docetaxel
Median 48.9 months (95% ClI, 44.4-NE) 50.4%
0.4+
0.3 36
0.2 -
0.1+
0.0 7 | | | | | | | | | | | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Fred Hutch Cancer Center

Months

Smith M, et al. N Engl J Med. 2022; DOI: 10.1056/NEJMoa21191



ARASENS OS by Disease Volume

High Volume Low Volume

100 4 100 -+ Darolutamide + ADT + docetaxel
= i Darolutamide + ADT + docetaxel = 904 Median, NE (95% CI, NE to NE)
§ 90 Median, NE (95% CI, 50.3 months to NE) B_: S
© 80 © 80 A s

@
g 70 - = 70 - Placebo + ADT + docetaxel x\""""“"“’
E E Median, NE (95% CI, NE to NE}
=S 60 - 1L u:'; 60 -
w Placebo + ADT + docetaxel S
o 501 Median, 42.4 months (95% CI, 39.7 to 46.;3\.,,‘_ o 50 -
W e i
g 40 =1 SO B - g 40 |
8 30+ @ 30 4
= c
@ 20 S D 20
= N=1005 — N=300
ch 10 H HR for death, 0.69 0“3 10 - HR for death, 0.68
(95% ClI, 0.57 to 0.82) (95% CI, 0.41 t0 1.13)
] 1 T 1 | 1 1 1 1 1 1 ] 1 ] 1 I 1 |l 1 1 1 1 I 1 1 1 | 1 1 T 1 1 1 I I 1 1 ] |
0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57
Time (months) Time (months)

Fred Hutch Cancer Center ‘

Hussain, et al. J Clin Oncol. 2023 Jul 10;41(20):3595-360 7



Adverse Events of Interest

Darolutamide + ADT Placebo + ADT
+ Docetaxel + Docetaxel

Adverse Event (N=652) (N=650)

No. of patients (%) No. of patients (%)

Events commonly associated with ADT or ARPI therapy

Fatigue 216 (33.1) 214 (32.9)
Vasodilatation and flushin 133 (20.4) 141 (21.7)
I Rash* 108 (16.6) | 88 (13.5)
Diabetes mellitus and hyperglycemia 99 (15.2) 93 (14.3)
| Hypertension® 89 (13.7) | 60 (9.2)
Cardiac disorder 71 (10.9) 76 (11.7)
Cardiac arrhythmiaf 52 (8.0) 55 (8.5)
Coronary artery disorder® 19 (2.9) 13 (2.0)
Heart failuret 4 (0.6) 13 (2.0)
Bone fracture* 49 (7.5) 33 (5.1)
Falls, including accident 43 (6.6) 30 (4.6)
Mental-impairment disorder® 23 (3.5) 15 (2.3)
Weight decreased 22 (3.4) 35 (5.4)
Depressed-mood disordert 21 (3.2) 24 (3.7)
BrédutediSarerefsiyynecomastiat 21(3.2) 10-(1.5) ‘
Cerebral ischemia 8 (1.2) 8 (1.2)

Seizure 4 (0.6) 1(0.2)



PEACE-1 Trial Design

PEACE-1: A phase 3 trial with 2x2 factorial design in de novo mHSPC patients

Key Eligibility Criteria

* De novo mHSPC

+ Distant metastatic disease by =21 lesion
on bone scan and/or CT scan

Nov 2013 — Dec 2018

On-Study Requirement
* Continuous ADT

Permitted

« ADT <3 months

Stratification

ECOG PS (0 vs 1-2)

Metastatic sites (LN vs bone vs visceral)
Type of castration (orchidectomy vs
LHRH agonist vs LHRH antagonist)
Docetaxel (yes vs no)

Co-primary endpoints: rPFS and OS

Amended midway to allow docetaxel as part of SOC and to revise primary objectives:
i) assess effect of abiraterone in combo with docetaxel

ii) i) assess effect of radiation in patients with low metastatic burden

Sample size increase 916 to 1173

SOC + Radiotherapy

(n=293)

SOC + Abiraterone +

Radiotherapy
(n=292)

Fred Hutch Cancer Center

Fizazi K et al. LBA5. ESMO 2021.

Fizazi, et al. Lancet 2022



PEACE-1 Trial — Overall Survival for the Entire Population

PFS

oS

Fred Hu

Radiographic
progression-free survival (%)

— SOC without abiraterone groups
—— SOC plus abiraterone groups

A Overall population

100

80

60

40

20

0

Number at risk
SOCwithout 589 453 274 158 72 31 7
abiraterone groups

SOCplus 583 495 355 230 119

abiraterone groups

Overall survival (%)

C

100

80

60

40

20

0

Number at risk
SOCwithout 589 556 480 334 207 101 37

abiraterone groups
SOCplus 583 541
abiraterone groups

HR 0-54 (99-9% €l 0-41-0-71); p<0-0001

B ADT with docetaxel population

HR 0-50 (99-9% Cl 0-34-0-71); p<0-0001

T T T T T T
0 1 2 3 4 5 6

47 12

Overall population

HR 0-82 (95-1% Cl 0-69-0-98); p=0-030

0 1 2 3 4 5

355 274 137 61 16 0

355 303 200 105 35 0

D ADT with docetaxel population

HR 0-75 (95-1% Cl 0-59-0-95); p=0-017

T T T T T T
0 1 2 3 4 5 6

470 340 230 111 47

T T I I
0 1 2 3 4

1 -

355 329 281 172 78 18

355 328 287 183 98 25

60.5% received docetaxel as SOC

No interaction between abiraterone and
radiation = allowed them to evaluate
docetaxel vs. abi + docetaxel

25% reduction in the risk of death when
docetaxel added

Fizazi K et al. LBA5. ESMO 2021.
Fizazi, et al. Lancet 2022



What should we do with mHSPC after all this?

 All patients with metastatic prostate cancer should have some form of
treatment intensification

* Adding darolutamide (or abiraterone) to ADT + docetaxel leads to a
significant overall survival benefit

 Additional analyses/follow up needed to define groups that may benefit
the most are still needed

* Novel hormonal agent (NHA) still reasonable in those with lower risk
prostate cancer or who cannot tolerate chemotherapy

Fred Hutch Cancer Center
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Phase 3 Overall Survival Trial Results in mCRPC

Therapy
Sipuleucel-T
Docetaxel

Cabazitaxel
Abiraterone/

Prednisone

Enzalutamide

Radium-223

177Lu-PSMA617

Olaparib

Rucaparib

Olaparib + abiraterone
Talazoparib + enzalutamide

Niraparib + abiraterone

Fred Hutch Cancer Center

Prior Docetaxel
Mostly No
No
Yes
No
Yes
No
Yes
Slightly over Half
Yes
No
No
No
No
No
No

Comparator
Placebo
Mitoxantrone
Mitoxantrone
Prednisone
Prednisone
Placebo
Placebo
Placebo
SOC
Abi/Enza
Abi/Enza
Abi/Enza/Doce
Abiraterone
Enzalutamide

Abiraterone

HR
0.775
0.76
0.70
0.81
0.646
0.706
0.631
0.70
0.62
0.98
0.69
0.81
0.81
0.89
0.77

.032
.009
<.0001
.0033
<.0001
<.001
<.001
.002
<0.001
NS
0.02
NS
NS
NS
NS

de Bono, et al. NEJM 2011  Scher, et al. NEJM 2012
de Bono, et al. NEJM 2010  Beer, et al. NEJM 2014
Kantoff, et al. NEJM 2010  Ryan, et al. NEJM 2013
Tannock, et al. NEJM 2004  Fizazi, et al. NEJM 2023

Sartor, et al. NEJM 2021
Morris, et al. Lancet 2024
Parker, et al. NEJM 2013
Hussain, et al. NEJM 2020

Agarwal, et al. Lancet 2023

Chi, et al. JCO 2023

Clarke, et al. NEJM Ev Conn 2022



Phase 2 Abi vs Enza Crossover trial

Enrolled men (N=202) with mCRPC
Tested: Abi=>Enza vs. Enza—> Abi

Co-primary endpoint:
 PFS2 (time to second PSA
progression)
 PSA response (230% PSA
decline) on 2" line treatment

Fred Hutch Cancer Center

A
£ T PFS2 ..
= *-hﬁw_. HR 066 (0.45-0.97), p=0-036
Median PFS2: 19.3 mos L
£ .
vs 15.2 mos, P=0.036 i oo “+.._Abi > Enza
g =t
. £ ' T - ;
2nd Linel  © « .
_ 0 MU 1 N Enza = Abi-
o Rising PSA II 5
é § —3)=]===cermcccsnccccnnncacnns B "o & 1'2 18 24 10 1%
5 g Number at risk Time fram start of first-line therapy (months)
% E _50- [nmberceg:::rl:? 761(13) 53(24) 34(31) 18 (41) 11 (46) 5(50)
g _T Group B 75(11) 43(22) 30(25) 15(29) 6(35) 3(38)
\E -8 "l1I|IIIIII 1
£ 0
o
g T,  OS e
= 4100 | " Sy
TLH"**—«. .
Median OS: 28.8 mos e ADL Enza
g R j S
vs 24.7 mos, P=0.23 S g SN
[« .
Enza > Abi
20
o T T T T d
0 9 18 7 36 45
B Time fror start of first-line therapy (months)
Number at risk
Eﬂumhef(!ll’::;d: a6 (0 BB (1) IW2n 12 (42) 0(53)
Group B B6(2) 63(2) 35(15) 8(15) 0{43)

Khalaf, et al. Lancet Oncology 2019




Sipuleucel-T

Must have asymptomatic metastatic 10
castration-resistant prostate cancer
2 P =.032 (Cox model)
. . . HR: 0.775 (95% Cl, 0.614-0.979)
Short window of opportunity Median survival benefit = 4.1 mo
 Survival curves don't split until the 6- =
month time point =2 should have g 50-
' : Sipuleucel-T (n = 341)
reasonably indolent disease a Median survival: 25.8 mo
] ] . 254
Typically, do not see opjegt_lve responses Placebo (n = 171)
* Only 1-3% with a significant PSA Median survival: 21.7 mo
i 0
deC“ne 0 (Ii 112 1|8 2I4 3I0 3|6 4I2 4I8 5|4 6|0 6|6

Time, mo

No improvement in PFS

Infusion reaction are common and transient

Fred Hutch Cancer Center ‘

Kantoff PW et al. N Engl J Med. 2010; 363:411-22.




Docetaxel — First Drug to Improve OS in mCRPC

SWOG 99-161 TAX-3272
100
1004 HR: 0.83, P = .03
80 P=.02
80+
60 — Docetaxel X
S + estramustine b 60-
y (217 deaths; o
v : Y
(@) 20 — median, 17.5 mo) o
£ 40-
=
20 Mitoxantrone § 20 Docetaxel every 3 wk
:2§;ec?nii?1n-e a —— Weekly docetaxel
mediasa 1 55'6 mo) —— Mitoxantrone
0 1 : I. 1 T 1 1 0 T T T T T T T T T 1
0 12 24 36 48 0 3 6 9 12 15 18 21 24 27 30 33
Time, mo Time, mo

Fred Hutch Cancer Center '

1. Petrylak DP et al. N Engl J Med. 2004;351:1513-1520.
2. Tannock IF et al. N Engl J Med. 2004;351:1502-1512.




TROPIC Trial: Cabazitaxel after docetaxel

100
——— Mitoxantrone Cabazitaxel
X 80+
g
(@) .
"'5 60 - Median OS, mo 12.7 15.1
2
= 40
©
e
S o] HR:070
Q- (95% Cl, 0.59-0.83)
P < .0001 (log rank)
0 T T T T !
0 6 12 18 24 30
Time, mo
No. at Risk
377 300 188 67 11 1

378 321 231 90 28 <

Fred Hutch Cancer Center '

De Bono J et al. Lancet. 2010; 376:1147-1154.




The PROSELICA Study: low vs high dose cabazitaxel

P for Treatment-Factor

100 Group No. of Patients Favors C20 Favors C25 HR 95% CI Interaction
Overall 1,200 1.05  (0.92to0 1.19)
€20 A 65 362 1.1 (0.89 to 1.39)
e< ears . .89 to 1.
90 C25 g %
Age 65-75 years 645 0.95 (0.81to 1.13) .252 (< 65, 65-75, > 75 years)
Age > 75 years 193 1.25  (0.93to 1.70)
80 Median OS
Baseline ECOG PS: 0-1 1,079 1.05 (0.92 to 1.20)
C20: 13.4 months (95% Cl, 12.19 to 14.88 months) .134(0-1,22)
Baseline ECOG PS: >2 121 0.78  (0.54to0 1.13)
70 4 C25: 14.5 months (95% Cl, 13.47 to 15.28 months) aseline e
Baseline LDH: < 220 IU/L 288 0.99 (0.75to 1.30)
HR (C20 v C25), 1.024 Baseline LDH: 200-500 IU/L 594 0.94 (0.78 t0 1.12) .234 (missing, < 220, 220-500, > 500 IU/L}
60 !
— One-sided 98.9% upper-bound Cl, 1.184 Baseline LDH: > 500 IU/L 296 1.26  (0.99 to 1.59)
=)
= Prior abiraterone: no 909 0.98  (0.85t0 1.13)
50 .086 (no, yes)
g Prior abiraterone: yes 291 1.26  (0.98to 1.61)
Prior abiraterone 892 100 (0.86t0 1.15)
40 4 or enzalutamide: no
. . .258 (no, yes)
Prior abiraterone 308 117 (0.92t0 1.49)
or enzalutamide: yes
30 Prior opioid use: no 694 111 (0.93 to 1.31)
.308 (no, yes)
Prior opioid use: yes 506 0.97 {0.811t0 1.17)
20 Bone only at baseline: no 782 1.13 {0.97 to 1.32)
.083 (no, yes)
Bone only at baseline: yes 418 0.90 (0.72to 1.11)
10 Node only at baseline: no 1,165 1.06 {0.93 to 1.20)
.154 (no, yes)
Node only at baseline: yes 35 0.58 {0.25 to 1.32)
T T T T T T T T T T T T T T T T Pain at baseline: no 310 1.01 (0.78 to 1.31)
.671 {missing, no, yes)
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 Pain at baseline: yes 793 106 (08210 1.24)
Tlme (monthS) Visceral disease at baseline: no 865 .01 (0.871t0 1.17)
414 (no, yes)
No. at risk: Visceral disease at baseline: yes 335 113 (0.90 to 1.42)
c20 598 469 393 324 210 109 55 30 9 0 0.25 0.50 1.00 2.00 4.00
C25 602 494 416 338 219 120 58 25 11 0 C20 vC25

HR with 95% CI

Fred Hutch Cancer Center

Eisenberger, et al. J Clin Oncol 35:3198-3206



The PROSELICA Study — Adverse Events

PROSELICA: Treatment-Emergent Adverse Events

CBZ 20 + PRED CBZ 25+ PRED

N = 580 N = 595
Patients, n (%)

Any Grade TEAE 529 (91.2) 559 (93.9)
Grade 3—4 TEAE 230 (39.7) 324 (54.5)
Serious TEAE 177 (30.5) 257 (43.2)
TEAE leading to permanent treatment discontinuation 895(16.4) 116 (19.5)
Most frequent Grade 3—4 TEAEs reported in = 5% pts, n (%)

Febrile neutropenia 12 (2.1) 55 (9.2)
Hematuria 11(1.9) 25(4.2)
Diarrhea 8 (1.4) 24 (4.0)
Fatigue 15(2.6) 22 (3.7)
Urinary tract infection 10(1.7) 13(2.2)
Bone pain 10(1.7) 13(2.2)
Asthenia 11(1.9) 12 (2.0)
Vomiting 7(1.2) 8(1.3)
Nausea 4 (0.7) 7{1.2)

Fred Hutch Cancer Center ‘

DeBono JS, et al. Presented at: ASCO Annual Meeting; June 3-7,




CARD: Cabazitaxel vs. Abiraterone or Enzalutamide in CRPC

* Required to have received >3
cycles of docetaxel

* Previously progressed on an
NHA

 ~50% of patients progressed
on NHA within 6 months of
starting

Fred Hutch Cancer Center

100+ No.of  Median Imaging-Based
- 90+ Patients Progression-free Survival
=1 O,
ES 80+ (95% ClI)
2 70 mo
= .
29 o Cabazitaxel 129 8.0 (5.7-9.2)
§ & 50 Androgen-Signaling- 126 3.7 (2.8-5.1)
5 5 Cabazitaxel Targeted Inhibitor
&0 40+ Hazard ratio for imaging-based
v} .
% g” 304  Androgen- progressolon or death,
88 | signaling- 0.54 (95% Cl, 0.40-0.73)
s e targeted P<0.001
10+ inhibitor
0 T T T T T T T ‘
0 3 6 9 12 18 24 30
Meonths
No. at Risk
Cabazitaxel 129 91 64 41 23 9 2 1
Androgen-signaling— 126 61 36 22 7 3 1 0

targeted inhibitor

Androgen-signaling—targeted inhibitor

No.of  Median Overall Survival
Patients (95% Cl)
mo
Cabazitaxel 129

Androgen-Signaling— 126
Targeted Inhibitor

13.6 (11.5-17.5)
11.0 (9.2-12.9)
Hazard ratio for death,

0.64 (95% Cl, 0.46-0.89)
P=0.008

Cabazitaxel

100
90
@ 80
s
.% g 70
a << 60
S ¢
o3 50
o3
S o 404
c <
82 304
[}
o 204
10
0
0

No. at Risk

Cabazitaxel 129

Androgen-signaling— 126
targeted inhibitor

T
3

122
116

6

96
88

9

77
64

12 18 24 30
Months
51 21 8 2
39 11 3 0 [

de Wit, et al. n engl j med 381;26



Radium-223 Mechanism of Action

e Radium-223 acts as a calcium mimic

* Alpha-particles induce double-strand DNA breaks
in adjacent tumour cells?

e Short penetration of alpha emitters (2-10 cell
diameters) = highly localized tumour cell killing
and minimal damage to surrounding normal
tissue

 Radium-223 is excreted by the small intestine

.
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Fred Hutch Cancer Center

Perez et al. Principles and Practice of Radiation Oncology. 5th ed



ALSYMPCA Tral Overall Survival Resul

tS

100 HR 0.695; 95% ClI, 0.552-0.875
90 - p=0.00185
80 -
* Improvement in time to first
707 Radium-223, n=541 symptomatic SRE - Median 15.6
60 1 Median OS: 14.0 months mos vs 9.8 mos, P<0.001
% 50 -
. +Minimal effect on PSA > 16% had
PSA decline 230%
30 Placebo, n = 268
20 1 Median OS: 11.2 months
o I
0 .l ] ] ] ] ] ] ]
Month 0 3 9 12 15 18 21 27
Radium- 223 541 450 330 213 120 72 30 15 0
Placebo 268 218 147 89 49 28 15 7 0

Fred Hutch Cancer Center

Parker C et al. N Engl J Med 2013;369:213-23.



ALSYMPCA: Adverse Events of Interest

All Grades

Radium-223
(n=509)

Grades 3 or 4

Radium-223
(n=509)

Fred Hutch Cancer Center

Haematologic

n (%)

n (%)

Anemia 136 (27) 69 (27) 54 (11) 29 (12)
Neutropenia 20 (4) 2 (1) 9 (2) 2 (1)
Thrombocytopenia 42 (8) 14 (6) 22 (4) 4 (2)

Non-Haematologic

Bone pain 217 (43) 147 (58) 89 (18) 59 (23)
Diarrhea 112 (22) 34 (13) 6 (1) 3 (1)
Nausea 174 (34) 80 (32) 8 (2) 4 (2)
Vomiting 88 (17) 32 (13) 10 (2) 6 (2)
Constipation 89 (18) 46 (18) 6 (1) 2(1)

Parker C et al. N Engl J Med 2013;369:213-23.



177-Lutetium-PSMA-617

""Lu-PSMA-617 binds to PSMA
on the cell membrane with high affinity

B particle emission

—

] "TLu-PSMA-617

Endocytosis

DNA damage

. Prostate cancer cell
and neighbouring
cell death

*Reduced binding in the kidneys, spleen, liver,
~ salivary glands, lacrimal glands, submandibular
 glands, and bone marrow is expected.

Fred Hutch Cancer Center



The VISION Trial

Eligible patients
* Previous treatment with both

« 21 androgen receptor
pathway inhibitor

« 1 or 2taxane regimens

Protocol-permitted standard of care
(SOC) planned before randomization

« Excluding chemotherapy
immunotherapy, radium-223,
investigational drugs

ECOG performance status 0-2
Life expectancy > 6 months

PSMA-positive mCRPC on PET/CT
with 8Ga-PSMA-11

86% met PSMA PET criteria

4

Protocol-permitted SOC

alone

» Randomization stratified by
« ECOG status (0-1 or 2)
* LDH (high or low)
» Liver metastases (yes or no)

« Androgen receptor pathway
inhibitors in SOC (yes or no)

Jjuswyeal|
dn-mo||04
sisA|eue |eul4

CT/MRI/bone scans

« Every 8 weeks (treatment)
* Every 12 weeks (follow-up)

* Blinded independent
central review

Fred Hutch Cancer Center

Sartor, O., Etal. N Engl J Med. 2021 Sep 16;385(12):1091-1103.
Morris, et al. ASCO Annual Meeting 2021



Primary Analyses

PFS

A Imaging-Based Progression-free Survival

OS

100+ No. of Events/
904 No. of Patients Median
=
_§ 304 mo
£5 4 7Lu.PSMA-617+  254/385 8.7
a ﬁ Standard Care
‘%’ & 60 177Lu-PSMA-617+standard care Standard Care 93/196 3.4
s g 50 Alone
&g 40 Hazard ratio for progression or death,
Ss 0.40 (99.2% Cl, 0.29-0.57)
g2 304 P<0.001
v 0O
s 20-
a
104
0 T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22
Months since Randomization
No. at Risk
177Lu-PSMA-617+standard care 385 362 272 215 182 137 88 71 49 21 6 1
Standard care alone 196 119 36 19 14 13 7 7 3 2 0 0
B Overall Survival
No. of Events/
100 No. of Patients Median
90 mo
¢ 804 177 u-PSMA-617+standard care 177Lu-PSMA-617 + 343/551 153
£ Standard Care
w 707 Standard Care  187/280 113
_§ 60 Alone
® 50 Standard care alone Hazard ratio for death,
- 0.62 (95% Cl, 0.52-0.74)
S 40 P<0.001
é 30 ’
I 204
10
o T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Months since Randomization
No. at Risk
177Lu-PSMA-617+standard care 551 535 506 470 425 377 332 289 236 166 112 63 36 15 5 2 0
Standard care alone 280 238 203 173 155 133 117 98 73 51 33 16 6 2 0 0 0

Fred Hutch Cancer Center

Sartor, O., Etal. N Engl J Med. 2021 Sep 16;385(12):1091-1103.



Adverse Events

Event

Any adverse ever

Adverse event th
of patient

Fatigue

Dry mouth
Nausea
Anemia

Back pain
Arthralgia
Decreased ag
Constipation
Diarrhea
Vomiting
Thrombocytc
Lymphopeni:
Leukopenia

Adverse event th
1771 u-PSH

Adverse event th
Y7Lu-PSh

Adverse event th
Fred Hutch Cg

Adverse event th

[*”Lu]Lu-PSMA-617 Cabazitaxel

(n=98) (n=85)

Grade1-2 Grade3-4 Grade1l-2 Grade3-4
Fatigue 69 (70%) 5(5%) 61(72%)  3(4%)
Pain* 60 (61%)  11(11%) 52 (61%) 4 (5%)
Dry mouth 59 (60%) 0 18 (21%) 0
Diarrhoea 18 (18%) 1(1%) 44 (52%) 4 (5%)
Nausea 39 (40%) 1(1%) 29(34%) O
Thrombocytopenia 18 (18%) 11 (11%) 4 (5%) 0
Dry eyes 29 (30%) 0 3 (4%) 0
Anaemia 19 (19%) 8 (8%) 11 (13%) 7 (8%)
Neuropathyt 10 (10%) 0 22 (26%) 1(1%)
Dysgeusia 12 (12%) 0 23 (27%) 0
Haematuria 3(3%) 1(1%) 12 (14%) 5(6%)
Neutropeniat 7 (7%) 4 (4%) 4 (5%) 11 (13%)
Insomnia 9 (9%) 0 12 (14%) 1(1%)
Vomiting 12 (12%) 1(1%) 10 (12%) 2 (2%)
Dizziness 4 (4%) 0 11 (13%) 0
Leukopenia 10 (10%) 1(1%) 5 (6%) 1(1%)
Anyadverseevent  53(54%) 32(33%)  34(40%) 45(53%)

Data are n (%). Events that occurred in at least 10% of participants are shown.
Lu=Lutetium-177. PSMA=prostate-specific membrane antigen. *Including
bone, buttock, chest wall, flank, neck, extremity, tumour pain, or pelvic pain.
TMotor or sensory. $Febrile neutropenia.

Table 2: Adverse events

Care Alone
=205)

Grade =3

78 (38.0)

3 (1.5)
0
1(0.5)
10 (4.9)
7 (3.4)
1(0.5)
1(0.5)
1(0.5)
1(0.5)
1(0.5)
2 (1.0)
1(0.5)
1(0.5)
NA

NA

NA

« Fatigue, dry mouth and nausea were
most common AEs

* Mostly grade 1-2

» Fewer Grade 3-4 AE compared to

cabazitaxel

6 (2.9)

Sartor, O., Etal. N Engl J Med. 2021 Sep 16;385(12):1091-1103.
Morris, et al. ASCO Annual Meeting 2021
Hofman, et al. Lancet 2021



Genetics




DNA Repair Gene Alterations in mCRPC
L TNT X AR TRPE 7 SR T | e | ——Mnte 1

e MSH2, 1% ZBRIPL, 1%i
1
B GEN1, 2% A%

PMS2, 2%

NBN, 2%
ATR, 2%

RADS51D, 4%

PALBZ2, 4%

e 11.8% of men with metastatic prostate
cancer have a germline alteration in 16
DNA damage repair genes

Jimvem - o -lm‘:.
== ;= e Age and family history did not affect
mutation frequency
23% of metastatic castration-resistant prostate cancers harbor e Germline testing should be considered for
DNA repair alterations all men with high risk localized or

metastatic prostate cancer

Fred Hutch Cancer Center

Robinson D et al. Cell 2015; 161:1215-28
Pritchard CC etal. N Engl J Med. July 6,2016.



PARP inhibitors in CRPC

Olaparib monotherapy!-?
* Approved Pre- or post-taxane chemotherapy

* Qualifying mutations: BRCA1/2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51B, RAD51C, RAD51D, or
RAD54L

* Note: Aside from BRCA1/2, there is limited data on other homologous recombination repair (HRR) genes that might predict
response

Rucaparib monotherapy?

* Pre-taxane

* Qualifying mutations: BRCA1/2
Talazoparib plus enzalutamide?

* Pre-taxane

* Qualifying mutations: BRCA1/2, ATM, ATR, CDK12, CHEK2, FANCA, MLH1, MRE11A, NBN, PALB2, or RAD51C
Niraparib plus abiraterone?; Olaparib plus abiraterone®

* Pre-taxane

* Qualifying mutations: BRCA1/2

Fred Hutch Cancer Center : de Bono, et al. N Engl J Med 2020;382:209,

Hussain, et al. N Engl J Med 2020;383:2345-57.

Fizazi, et al. N Engl J Med 2023; 388:719-732

Agarwal, et al. Lancet. 2023 Jul 22;402(10398):291-303.
Chi, et al. J Clin Oncol. 2023 Jun 20;41(18):3339-3351
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PROFound: Olaparib vs. abiraterone or enzalutamide

PFS

Probability of Imaging-Based

Cohort A: BRCA 1/2 or ATM

Median

1.00% mo

0.90+ Olaparib 7.4

0.80 Value at Control 3.6

0.70 Hazard ratio for progression
0.60- or death,

: 0.34 (95% Cl, 0.25-0.47)
_______________________________ P<0.001

Progression-free Survival
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0.30
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0.09
0.00 T T T T T T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Months since Randomization

No. at Risk

Olaparib 162 149 126 116 102 101 82 77 56 53 42 37 26 24 18 11 11 3 2 0 0 O
Control 83 79 47 44 22 2013 12 7 6 3 3 3 2 2 1 1 1 1 0 0 0
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Cohort A + B: Any HR mutation

Median

1.00~ mo

0.90+ Olaparib 5.8
-
2 —  0.80 Control 3.5
T >
S 0704 Hazard ratio for progression
£a | or death,
B0 0.60
g8 050 0.49 (95% Cl, 0.38-0.63)
T Rt . e e Valueat T P<0.001
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0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21
Months since Randomization
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de Bono, et al. N Engl J Med 2020;382:2091-102.
Hussain, et al. N Engl J Med 2020;383:2345-57.



PROFound: Benefit in those without BRCA1/2 alterations i1s

unclear

No. at risk
Olaparib
Control

Percent of Patients Alive

100+

90+

94%
81%

OS Cohort B

No. of Deaths/
No. of Patients

Olaparib 69/94
Control 31748

Median Overall Survival
(95% CI)

mo

14.1 (11.1-15.9)
11.5 (8.2-17.1)

57% Hazard ratio for death, 0.96 (95% Cl, 0.63-1.49)

34%

Control

30
20
Olaparib
104 o—o
0 T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Months since Randomization
94 94 90 86 73 58 50 45 35 25 17 12 9 4 1 0 0 0
48 46 41 37 32 25 21 20 18 10 9 7 4 2 0 0 0 0



PARP 1nhibitor plus AR signaling inhibitors

PFS benefit observed compared to AR signaling
inhibitor

e OS data immature

Data suggested benefit was primarily in those with
HRR mutations = approval only for this group

These trials mainly enrolled patients exposed to
ADT monotherapy

e Unclear if combos are appropriate in patients
progressing on abi/enza

No data suggesting these combinations are superior
to PARP inhibitor monotherapy

High rates of anemia observed in PARP inhibitor
combo studies

Fred Hutch Cancer Center

s AR inhibition:
* Upregulates PARP activity —

AR * Downregulates HRR gene expression

PARP inhibition:

r- - * Suppresses AR transcriptional activity nennd
I * May attenuate resistance to ARSi
v A 4

o - Disrupts SSB
Suppre.s§es AR \ \ %ﬁ\ N x\ repair leading
activity \ % to DSB

|

v

Co-inhibition of AR and PARP may result
in enhanced benefit in tumors with or
without HRR gene alterations

1. Agarwal N, et al. J Clin Oncol. 2023;41(suppl 6):LBA17
2. Agarwal, et al. Lancet. 2023 Jul 22;402(10398):291-303.
3. Chi, et al. J Clin Oncol. 2023 Jun 20;41(18):3339-3351



Mismatch repair deficiency 9

L] - n 50 -
predicts response of solid tumors 2
to PD-1 blockade &
Dung T. Le,"*?® Jennifer N. Durham,"*%* Kellie N. Smith,** Hao Wang,™ g o
mmmm’“mmmm“mm“mxemberm’mm’ u‘:

= e

FDA'Approves Merck's KEYTRUDA® (pembrollzumab) for Adult and
Pediatric Patients with Unresectable or Metastatic, Microsatellite
Instability-High (MSI-H) or Mismatch Repair Deficient Cancer

MAY 23, 2017

KEYTRUDA Now Approved for Patients with MSI-H or Mismatch Repair Deficient Solid Tumors That Have Progressed Following
Prior Treatment and Who Have No Satisfactory Alternative Treatment Options, Which Includes MSI-H or Mismatch Repair
Deficient Colorectal Cancer That Has Progressed Following Treatment with a Fluoropyrimidine, Oxaliplatin, and Irinotecan

M‘—l“‘“ﬁ.\.‘ll - S

« Only 2 prostate cancer
« MMR deficient/MSI-high

« PCRorlHC

* 48% with Lynch syndrome
* ORR: 53% 0 : . i ‘ :

» Median PFS and OS not reached ’ ’ ” Tim:(momfs) 0 '

Overall survival (4
(4]
o
1

Fred Hutch Cancer Center

Le, et al. Science. 2017; 357(6349):409-13



Best PSA Response on PD-1 Blockade (%Change)

Anti1-PD1 Therapy in Prostate Cancer Patients

100

50+

-100-

Black = hypermutated
Blue = not
hypermutated

Red = unknown

-150 rr 1 rrrr1rrr 1117 17T 1T 1T 11
11221926 7 2 1428 4 17 5 6 9 2024

Fred Hutch Cancer Center
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Graham et al. PlosOne, 2020



Take home points




Key Take Home Points for the Board Exam

Local intervention is appropriate for higher-risk prostate cancer patient in good health
 ADT + EBRT offers survival benefit over EBRT alone
Know the side effects of ADT and ARPIs

Treatment intensification offers survival benefit for new mHSPC, and high volume dz
benefits from triplet therapy

Apalutamide, darolutamide and enzalutamide offer MFS and OS benefit for MO CRPC

Know the mechanisms of action, appropriate disease states and side effects of agents
approved for mCRPC

» Sipuleucel-T, abiraterone, enzalutamide, radium-223, docetaxel, cabazitaxel, Lu-
PSMA617, PARP inhibitors

Pembrolizumab is appropriate for MSI high prostate cancer
PARPI are appropriate in those with germline DDRm prostate cancers

Fred Hutch Cancer Center




» % Fred Hutch

%7 Cancer Center

Thank you!

hibakhan@uw.edu



