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Prostate Cancer Intervention
versus Observation Trial (PIVOT).
(1994 - 2002, PSA Era)

Scandinavian Prostate Cancer Group Study Number 4 (SPCG-4)
(1989 — 1999, Pre-PSA)
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Lineage therapy in prostate cancer

Studies on Prostatic Cancer

[. The Effect of Castration, of Estrogen and of Androgen
Injection on Serum Phosphatases in Metastatic
Carcinoma of the Prostate®

Charles Huggins, M.D., and Clarence V. Hodges, M.D.

(From the Department of Surgery, the University of Chicago, Chicago, Hlinois)
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The first series of patients with prostatic cancer treated by orchiectomy *
comprised 21 patients with far advanced metastases; only 4 of them survived
for more than 12 years. Despite regressions of great magnitude, it is obvious
that there were many failures of endocrine therapy to control the disease but;

on the whole, the life span had been extended by the novel treatments and

there had been a decrease of man-pain hours.



The androgen receptor (AR) is the target of
androgen deprivation therapy
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GnRH Antagonists leads to more rapid testosterone decline

Leuprolide, goserelin, triptorelin,
buserelin, histrelin

Hypothalamus
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GnRH Antagonists leads to more rapid testosterone decline

Leuprolide, goserelin, triptorelin,
buserelin, histrelin
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Durability of response to ADT in metastatic PCa
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Castrate-resistant prostate cancer frequently overexpress AR

il Androgen Receptor Expression
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AR is only consistently upregulated gene in HR
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AR overexpression is sufficient for castration resistance
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Antiandrogen to inhibit AR activity

| r Leuprolide, goserelin, triptorelin,
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Bicalutamide and antiandrogen withdrawal response
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Bicalutamide is an agonist when AR is high
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Enzalutamide and apalutamide are pure AR antagonists
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Antitumour activity of MDV3100 in castration-resistant
prostate cancer: a phase 1-2 study
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ENZAMET Trial

A
100
—~ 157
£
; 50 —— Control
= —— Enzalutamide
©
2
© 2549 Control group: median not reached
Enzalutamide group: median not reached
HR 0-70{95% C1 0-58-0-84)
0 T T T | T 1
0 o) 24 36 43 60 72
Number at risk
(number censored)
Control group 562 531(7) 468(9) 408 (9) 347 (11) 280(46) 106 (195)
Enzalutamide group 563 541(3) 459 (3) 451(3) 410(5) 336(41)  133(226)
B
100 =

PSA progression-free survival (%)

757

50

25

Control group: median 22.0 months (95% €1 20-0-25.0)
Enzalutamide group: median 68-0 months (95% €1 59-0-81-0)
HR 0-44 (95% C1 0-38-0-52)

0

1 I 1 ! 1 1

0 12 24 36 48 60 72
Number at risk
(number censored)
Control group 562 395 (7) 258 (11) 193 (14) 161 (14) 119 (33) 48(93)
Enzalutamide group 563 4599(3) 429 (4) 370(6) 335(9) 262 (44) 100(189)

ID Davis et al. N Engl J Med 2019;381:121-131.
Sweeney, CJ Lancet Oncology 2023

TITAN Trial

100 4
80 5
Apalutamide
— B0 4
=
e e A
= -
40 Placabo
0s Apalutamide Place
Events, No. (%) 170 (32.4) 235 144.6)
20 Median, months (95% C1} MR (MR to NR)  B2.2 [41.59 to NR)
HR {95% CI) 0.65 (0.53 1o 0.79)
P <.0001
T T T L L] L] L] T T T
0 5] 12 18 24 30 36 42 48 54 60
Months
Mo, at risk:
Apalutamide 525 513 489 452 425 394 362 227 B2
Flaceba 527 BH10 474 436 374 338 3N 181 a3 li] i
100
= 2 80
g = Apalutamide
£ 9
S g 6o
B e M ceccccecm e ——————
‘E =
@ S 40
= 0= Placebo
a- v 20 Apalutamide Flacebo
oo 7 Events, No. (%} 138 (26.3) 344 185.3)
Median, months (956% Cl) NR (NR to NR) 12.9 {10.2 to 14.8)
HR (95% Cl) 0.27 (0.22 10 0.33)
L T T 1 T L] 1 T
0 & 12 18 24 30 36 42 48 54 60
Months
No. at risk:
Apalutamide 525 450 384 341 303 277 253 123 19 0 1]
Placebo B27 356 244 190 140 125 105 52 13 0 ]

KN Chi et al. N Engl J Med 2019;381:13-24
KN Chi et al. JCO 2021



darolutamide (Nubega)

ARASENS Trial (control is ADT + docetaxel) ARANOTE Trial (control is ADT)
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Ketoconazole a (toxic)
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abiraterone a (less toxic) treatment for CRPC
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Changes in prostate-specific antigen (PSA) with abiraterone acetate.
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Do you need ADT?

Metastasis-free Survival
Enzalutamide + Leuprolide vs. Leuprolide Alone
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Toxicities of ARSIs

Type of Toxicity Abiraterone Enzalutamide
Toxici Grad
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1.64);<.001 .B1;12=0% 263);, .28
High 45 20 222(160- ¥*=109,P=8; 25 21 132(0.85-
3.27);<001 FP=0% 2.06); .2
Hypertension All 262 148 179(145 =047 p= 105 42 274(207-
2.21);<001 .02; *=68% 3.63);<.001
High 69 36 219(173- =452 P= 48 22 244(164-
2.78):<001 .21;1%=34% 3.63);<.001

lacovelli R, et al Clin Genitourinary Cancer 2018
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What’s Next in AR targeting

The steroid hormone pathway
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What’s Next in AR targeting
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Why are ARMYT samples most sensitive



Primary Prostate Cancer (TCGA)

Metastatic CRPC (MSK)
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AR amplification through extrachromosomal DNA

G LuCaP 105CR H LuCaP 105 (intact)
FISH FISH

e AR amplification on
Castration-resistant  extrachromosomal DNA
prostate cancer cell

4 AR copy number
AR rearrangements chrX DAPI (nucleus)
4 diversity of AR proteins AR (Spectrum Red)

CEPX: chrX centromere
(Spectrum Agqua)
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AR-V7 is resistant to ligand targeted therapy
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AR independence is more common
Metastatic CRPC (MSK)
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Evidence of lineage plasticity driven by RB1 loss

Lesion 2: Small Cell Histology

. TP53 p.Y163C

. PTEN Deletion

. CTNNB1 exon3 p.D32A

. PIK3CG exon6 splicing variant p.X798 splice
. TMPRSS2 rearrangement

. RB1 Intragenic deletion

. RAD51D Deletion (Fold Change: -2.6)

. KMT2C exon44 p.K3847E
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Lesion 1: Adenocarcinoma Histology

1. TP53 p.Y163C

2. PTEN Deletion

3. CTNNB1 exon3 p.D32A

4. PIK3CG exon6 splicing variant p.X798 splice
5. TMPRSS2 rearrangement
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Patient derived organoids of prostate cancer
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How many subtypes of CRPC are there

Luminal cell Basal cell AR dependent
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Patient classification
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CRPC-SCL are common and less responsive to ARSI

SU2C patient composition
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Take a step back—Why is untreated prostate cancer
AR dependent

Dan Li Aaron Wang



No epithelial regression with Lumianl AR knockout

WT Castrate x2 weeks AR Knockout
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ETV4-driven prostate cancer highly AR dependent

TAM castration sacrifice
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Summary — Working hypothesis

Normal

LumaA (acinar cancer) ““% | CRPC-AR

ETS, FOXAL, (LumaA like)

SPOP, others

CRPC-SCL

(LumD-like) NEPC
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