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Robert Mocharnuk, MD:
Hello and welcome to this
educational activity titled,
Pulse Points in Prostate
Cancer: Embracing Advances
with PARPI Combinations.

I am Dr. Robert Mocharnuk,
professor of clinical medicine
at Southern lllinois University.
| am joined today by Dr. Johan
de Bono from the Institute

of Cancer Research and the
Royal Marsden Hospital in the
United Kingdom and Dr. Neeraj
Agarwal from Huntsman
Cancer Institute at the
University of Utah in Salt Lake
City, Utah.
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P Here is a disclaimer and
,Aa\.u disclosure indicating that we
may be discussing off-label
usage of approved agents or

Participants have an implied responsibility to use the newly acquired information to enhance patient agents that are cu rrent|y in
outcomes and their own professional development. The information presented in this activity is not .
meant to serve as a guideline for patient management. Any procedures, medications, or other courses clinical development.
of diagnosis or treatment discussed or suggested in this activity should not be used by clinicians
without evaluation of their patients’ conditions and possible contraindications on dangers in use,
review of any applicable manufacturer’ s product information, and comparison with recommendations
of other authorities.

This activity may contain discussion of published and/or investigational uses of agents that are not
indicated by the FDA. The planners of this activity do not recommend the use of any agent outside
of the labeled indications.

The opinions expressed in the activity are those of the faculty and do not necessarily represent the views
of the planners. Please refer to the official prescribing information for each product for discussion of
approved indications, contraindications, and warnings.

P Here is our financial disclosure
information.

Johann de Bono, MB, ChB FRCP, MSc, PhD, FMedSci reported a financial interest/relationship or affiliation in the
form of Advisory board, Served as a speaker, and Contracted research: AstraZeneca Pharmaceuticals LP; Astellas
Pharma US, Inc; Bayer HealthCare, Inc; Bioxcel Therapeutics; Boehringer Ingelheiml Cellcentric; Daiichi Sankyo
Company, Ltd; Eisai Inc; Genentech/Roche; Genmab; GlaxoSmithKline; Janssen Oncology; Merck Serano; Merck
Sharp & Dohme; Menarini/Silicon Biosystems; Orion; Pfizer, Inc; Qiagen; Sanofi-aventis; Sierra Oncology; Taiho
Pharmaceutical Co, Ltd; Terumo; and Vertex Pharmaceuticals. Research funding to IRC: AstraZeneca Pharmaceuticals
LP; Astellas Pharma US, Inc; Bayer HealthCare, Inc; Cellcentric; Daiichi Sankyo Co, Ltd; Genentech, Inc; Genmab;
GlaxoSmithKline; Janssen Oncology; Merck Serano; Merck Sharp & Dohme; Orion; Sanofi-aventis; Sierra Oncology;
Taiho Pharmaceutical Co, Ltd; Pfizer, Inc; and Vertex Pharmaceuticals.

Neeraj Agarwal, MD, reported a financial interest/relationship or affiliation in the form of Consultant: Astellas Pharma
US, Inc; AstraZeneca Pharmaceuticals LP; AVEO Pharmaceuticals, Inc; Bayer HealthCare, Inc; Bristol-Myers Squibb
Co; Calithera Biosciences Inc; Clovis Oncology; Eisai Inc; Eli Lilly and Co; EMD Serono, Inc; Exelixis, Inc; Foundation
Medicine; Genentech, Inc; Janssen Oncology; Merck & Co, Inc; MEI Pharma; Nektar Therapeutics; Novartis
Pharmaceuticals Corp; Pfizer, Inc; Pharmacyclics, Inc; and Seattle Genetics, Inc.

Robert Mocharnuk, MD, reported a financial interest/relationship or affiliation in the form of Common stock: Merck.
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P Here are the learning
objectives for this activity.

Upon completion of this activity, participants should be better able to:
Describe the significance of testing for DNA damage repair (DDR) pathway
mutations in mMCRPC to guide treatment decisions
Discuss the rationale for combining PARP inhibition with androgen pathway

inhibition for the treatment of MCRPC

Evaluate recent clinical efficacy data and ongoing clinical trials for PARP
inhibitor combinations in mMCRPC

ASLS » Dr. Agarwal, can you discuss
AT the rationale for and current
interest in combination therapy
with PARP inhibition for the
treatment of prostate cancer?

Pulse Points in Prostate Cancer: Embracing Advances with PARPi Combinations - 3



» Neeraj Agarwal, MD:
Approximately 23% of patients
with metastatic castration-
resistant prostate cancer harbor

Somatic Germline somatic mutations in DNA repair
o ~23% of metastatic castration-resistant o ~12% of men with metastatic prostate genes with the vast majority of
prostate cancers harbor DNA repair cancer have a germline DNA repair defect . . .
these being in either BRCAZ2 or

alterations Age and family history do not affect
o The frequency of DNA repair alterations mutation frequency ATM genes.

increases with disease progression If you jUSt look at the germline
DNA, 12% of men with
metastatic castration-resistant
prostate cancer harbor germline
mutations in their DNA repair
genes with greater than 44%

of them being in BRCAZ2 gene
alone.

Robinson et al. Cell. 2015;161:1215-1228; adapted from Pritchard et al. N Engl J Med. 2016;375:443-453.

» The most recent NCCN
Guidelines recommended
germline testing for patients
with prostate cancer who are at

a high risk for rapid progression

: U ; : or have metastatic disease.
* Germline genetic testing is recommended for + Recommend evaluating tumor for alterations X X X .
patients with prostate cancer and any of the in homologous recombination DNA repair Testing for somatic mutations in

following: genes, such as BRCA1, BRCA2, ATM, PALB2, the homo|ogous recombination
High risk, very high risk, regional, FANCA, RAD51D, CHEK2, and CDK12, i - .
I8N risk, very nhigh risk, regional, or an n repa|r genes is recommended

metastatic prostate cancer patients with metastatic prostate cancer ; ; .
Ashkenazi Jewish ancestry Can be considered in men with regional Only for patients with metastatic

Family history of high-risk germline prostate cancer disease. Additional details are

mutations (eg, BRCA1/2, Lynch syndrome ¢ Testing for MSI-H or dMMR is recommended . .
mutation) for patients with metastatic prostate cancer shown in this table that has been

* A positive family history of cancer and can be considered for patients with put together by the expert panel
regional or castration-naive of the NCCN Guidelines for
genetic testing.

CRPC, castration-resistant prostate cancer; dMMR, deficient mismatch repair; MSI-H, microsatellite instability high.
NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). Prostate cancer. Version 1.2021. ©2021 National Comprehensive Cancer Network, Inc.
https://www.ncen.org/professionals/physician_gls/pdfiprostate.pdf
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P Let’s start with the PROfound
trial, which lead to approval of
olaparib, the first PARP inhibitor

Key Eligibility Criteria ever approved for_pahen’;s with

o mMCRPC with disease Cohort A _._,, metastatic castration-resistant

ﬁlrg%rc(aesgloanbﬁgtz:z:e BRCgr1A?ECA2’ — E e prfostate cancer._ In the PROfQUﬂd
or enzalutamide) 21 n=245 = h=83 - progression, trial, 387 men with metastatic

AIteratioIrjs'in >1 of 5 < A castration-resistant prostate

R - oo S cither conort A or conort B based
Stratification Factors Other alterations - : : . .
n =142 _.| Physician’s choice | ' on the presence of mutations in
one of the genes belonging to the
homologous recombination repair

o Previous taxane n=48
o Measureable disease
Primary endpoint: rPFS in cohort A (RECIST 1.1 and PCWG3 by BICR) path\/\/ay And thls Schema |S
Key secondary endpoints: rPFS (cohorts A+B); confirmed radiographic ORR in cohort A; time to pain progression in cohort A; OS in cohort A . ’
showing those two cohorts here.

R o e, o ot oo . A, P oo o i, s prese SN pevteme e ASKHS Cohort Tincluded BRCAT, BRCAZ2,
e and ATM genes. Cohort B has
multiple other alternations
that were included. Following
assignment to either one of
these cohorts, these men
were randomized 2:1 to either
olaparib or physician choice of
enzalutamide or abiraterone.

P The primary endpoint was
radiographic progression-free
survival. Prior treatment with a
novel hormonal agent was allowed,

rPFS by BICR in Patients With Alterations in BRCA1, BRCAZ2, or ARM (Cohort A) and stratification was based on
. whether patients had received
s ' c )' prior taxane chemotherapy or
12:mo rate if they had measurable disease.
' : Events.nits) 106165D) LS Please note that the PROfound trial
Median PFS, mo 74 36 was the first positive randomized
control trial in metastatic prostate
ARG e cancer where patients were

selected based on biomarker.

Analysis of the primary endpoint
was performed after 174 of 245
patients in cohort A experienced
radiographic disease progression
by independent radiology
assessment or had died. Median
radiographic progression-free
survival was significantly longer in
the olaparib group compared to
the control group at 7.4 months
with olaparib versus 3.6 months
with the control treatment.

The hazard ratio for disease
progression or death favoring
olaparib was 0.34. This translates
into 65% reduction in the risk of
progression or death on treatment
with olaparib.
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> In the overall population,
the median radiographic
progression-free survival
by independent radiology

. o e = 5E &gmﬁ;antly longer in the
@ : HR for progression or 0.49 (0.38-0.63) olaparib group compared
5 death (95% CI) P<.001

z to the control group at 5.8
3 Kl : months versus 3.5 months.
=

8 9 10 11 12 13 14 15 186
Time Since Randomization, mo

No. at Risk

Olaparib 256 239 188 176 145 143 106 100 67 63 48 43 31 28 21 11 1

Control 131123 73 67 38 35 20 190 9 N8N S SIS SRS 20y

P At the time of final analysis
of the overall survival, 148
patients of 245 patients
0S in Cohort A2 originally enrolled—that is
- 60% of the patients in cohort
, 1163 191 (17.4-23.4) A—had died, which triggered
147 (119-18.8) the analysis for overall survival
Twoside P 00T that was also a prespecified
endpoint. The median duration
of overall survival was 19.1
months with olaparib and
14.7 months with control
therapy with a hazard ratio of

Patients Alive, %

8 10 12 14 16

. Tine Since Randemizaer, 2 0.69, favoring olaparib. This
Olepart S 4 63 64 % 50 43 ¥ 2 1 5 N o 6 3 1 0 translates into a 30% reduction
e e in risk for death on treatment
: with olaparib compared to
control.
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Adverse Event

Any

Anemia

Nausea

Fatigue or asthenia
Decreased appetite
Diarrhea

Vomiting
Constipation

Back pain
Peripheral edema
Cough

Dyspnea

Arthralgia

Urinary tract infection

Interruption of intervention because of adverse event
Dose reduction because of adverse event
Discontinuation of intervention because of adverse event
Death because of adverse event

Olapari = 256) Control (N = 130)

All Grades

n (%)
244 (95)
119 (46)
106 (41)
105 (41)

115 (45)
57 (22)
46 (18)
10 (4)

Grade 23 All Grades Grade 23
n (%) n (%) n (%)
130 (51) 114 (88) 49 (38)
55 (21) 7 (5)
0
7(5)
1(<1)

0
1(<1)
0

2(2)
0

In May 2020, based on data from the PROfound study, the FDA approved

olaparib for the treatment of patients with pathogenic germline or

somatic HRR gene-mutated mCRPC, who have experienced disease

progression following prior treatment with enzalutamide or abiraterone

BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51B, RAD51C, RAD51D, RAD54L.

FDA, US Food & Drug Administration; HRR, homologous recombination repair; mCRPC, metastatic castration-resistant prostate cancer.
https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-olaparib-hrr-gene-mutated-metastatic-castration-resistant-prostate-cancer.

There were not many
significant grade 3 or 4
adverse events. As we can
see here, most adverse events
were grade 1and 2. In fact, if
you look at the grade 3 events
in the olaparib arm versus
control arm, pretty much all
grade 3 adverse events were
similar except anemia, which
was higher with olaparib. And
it is a known class effect of
PARP inhibitor therapy.

For the sake of discussion, the
most common adverse events
regardless of grades were
anemia, nausea, and fatigue
with olaparib and fatigue with
the control arm. There were no
reports of myelodysplasia or
acute myeloid leukemia seen in
the olaparib arm in this elderly
patient population.

In May 2020, based on the
results of the PROfound

trial, the FDA approved the
first ever biomarker-based
systemic therapy for men

with metastatic castration-
resistant prostate cancer

after progression on a novel
hormonal therapy and without
requirement for prior exposure
to chemotherapy with taxane.

This was a very welcome step
for patients with metastatic
castration-resistant prostate
cancer who are harboring
these mutations in their
homologous recombination
repair pathway.
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In November 2020, based on data from the PROfound study,
the European Commission approved olaparib for the treatment of
adult patients with mCRPC and BRCA1/2 mutations (germline and/or
somatic) who have experienced disease progression following prior

therapy that included a new hormonal agent

metastatic castration-resistant prostate cancer.
ww.astrazeneca.com/content/astrazimedia-centre/press-releases/2020/lynparza-approved-in-the-eu-for-prostate-cancer. htm

Next- Progression TRITON3
generation,
AR-signaling
directed

therapy Progression Taxane-based E—— TRITON2

chemotherapy

HRR-deficiency is defined by a deleterious alteration in BRCA1, BRCA2, ATM, or 12 other HRR genes
(BARD1, BRIP1, CDK12, CHEK2, FANCA, NBN, PALB2, RAD51, RAD51B, RAD51C, RAD51D, RAD54L)

¢
AR, androgen receptor; HRR, homologous recombination repair; nCRPC, metastatic castration-resistant prostate cancer. /4 9 I S
Abida et al. Ann Oncol. 2018:29:iii271-viii302. ) ki

Based on the same findings
from the PROfound trial, the
European Commission also
approved olaparib for BRCAT-
and BRCA2-mutated tumors.
So, in men who are harboring
these BRCAT- and BRCAZ2-
mutated tumors and have
had disease progression on
novel hormonal therapy also
have access to olaparib in the
European Union.

So, let’s now move on to the
next PARP inhibitor, which

is rucaparib. Rucaparib was
the second PARP inhibitor

to be approved for patients
with prostate cancer. So, in
the TRITON trial, men with
deleterious germline or
somatic alternations in BRCA],
BRCAZ2, or one of the other
prespecified homologous
recombination repair pathway
genes were included.

Patients who experienced
disease progression on one or
two lines of novel hormonal
therapy with enzalutamide

or abiraterone and one

prior line of taxane-based
chemotherapy for metastatic
castration-resistant prostate
cancer were eligible.
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P The primary endpoint here was
centrally assessed confirmed
objective responses per
RECIST 1.1 or per PCWG3 for

Investigator-Evaluable Population IRR-Evaluable Population p.atlents Wlth me.asurable
(N =65) disease and confirmed PSA
Confirmed ORR, n (%)? 33 (50.8) 95% Cl 38.1-63.4 27 (43.5) 95% Cl 31.0-56.7 responses Of 50% or more for
Complete response 462) 7m3) patients without measurable
disease. So, this trial uniquely
incorporated endpoints
SmpiEn e 25D 25D based on either measurable
Not evaluable 1(1.5) 1(1.6) )
Overall Efficacy Population disease responses or PSA
i) responses. The confirmed
objective responses per
independent radiology review
IRR, Ineparientradiogy evaA SoREIE e A LT s R TR of the evaluable population
Rori o sl Gl Ol OO STTR | T8 Group 3t ol was 43%. and the confirmed
objective responses for
investigator assessed review
as 50%. Disease control rate,
which includes stable disease
and objective responses,
was 88.7% per independent
radiology review. This is very
encouraging news for our
patients.

Partial response 29 (44.6) 20 (32.3)

Stable disease 25 (38.5) 28 (45.2)

Confirmed PSA response rate, n (%) 63 (54.8) 95% Cl 45.2-64.1

P This waterfall plot shows

objective responses, and

we see that the majority of

patients are achieving some
FE—— shrinkage of the measurable
o= Ongoing disease. And 60% of patients
demonstrate a more than 30%
reduction in the target lesion
from the baseline.

>

=
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©
17}
©
[=a]
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o
]
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=
o

Germline/somatic status: [ Germline W Somatic

BRCAT M N 1] o l
BRCAZE H H HENE HENEE EESENEENEEE SENEDEENNSENNEENEENENEEEEE BEE

Abida et al. J Clin Oncol. 2020;38:3763-3772.
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P In this waterfall plot showing
PSA responses, we see that
60% of patients demonstrate
a single best PSA reduction of

+= Confirmed PSA response 50% or more from the baseline.

© = Ongoing

Change From Baseline (%)

(3 "%""‘M"a"’nu 4
e R " e

status: W Ge e [l Somatic

grcAT IR | | |
sAcAz | 1IN 1NN NUNNN 0D NONN NUREER ENEN O NORUNRNEVADNN ENNNNRNINNRTNYNINAVNINTRRANRURTINIED ANVRNIND RNNNTINEN

PSA, prostate specific antigen
Abida et al. J Clin Oncol. 2020;38:3763-3772

P The confirmed investigator
assessed objective responses
were low for genes other

than BRCAT and BRCAZ2. For

R S — — example, we didn’t see a
ot Of reeponses In pationts

Confirmed investigator-assessed 2/19 (10.5) 0/10 (0 1/9 (11.1) 4/14 (28.6) .
objective response, n/N (%) 95% Cl 1.3-33.1 95% C1 0.0-30.8 95% Cl 0.3-48.2 95% Cl 8.4-58.1 with ATM, CDKI12, or CHEK?2
CR 0/19 (0.0) 0/10 (0) 0/9 (0) 114 (7.1) .
PR 2/19 (10.5) 0/10 (0) 119 (11.1) 314 (21.4) mutations.
) 9/19 (47.4) 6/10 (60.0) 6.9 (66.7) 8/14 (57.1)
PD 7/19 (36.8) 3/10 (30.0) 2/9 (22.2) 114 (7.1)
NE 1119 (5.3) 1110 (10.0) 0/9 (0) 114 (7.1)

» 12/42 (28.6) 3/15 (20.0) 3/8 (37.5) 6/11 (54.5)
e ez [emitoetis, wit) (§2) 95% Cl 15.7-44.6 95% C 4.3-48.1 95% Cl 8.5-75.5 95% Cl 23.4-83.3

» 3/18 (16.7) 1114 (7.1) 0/5 (0) 3/8 (37.5)
it el Bt i, Y (74) 95% C1 3.6-41.4 95% C1 0.2-33.9 95% C1 0.0-52.2 95% Cl 8.5-75.5

2/49 (4.1) 1115 (6.7) 2112 (16.7) 5/14 (35.7)
iz (PR rEEpemee, ) () 95% C10.5-14.0 95% C10.2-31.9 95% Cl 2.1-48.4 95% Cl 12.8-64.9

:ggf;'/ia&‘;me toPSAprogression,mo 54 554 3.2 (2.8-4.6) 7.4 (2.8-7.4) 11.0 (3.0-NR)

CR, complete response; NE, not estimable; PD, progressive disease; PR, partial response; PSA, prostate specific antigen; SD, stable disease.
Abida et al. J Clin Oncol. 2020;38:3763-3772
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Most Commonly Reported TEAEs (N = 115)

Individual TEAE (preferred terms) Occurring in >15% of Patients

Any Grade, n (%)

Asthenia / fatigue 71(61.7) 10 (8.7)
Nausea 60 (52.2) 3(2.6)
Anemia / decreased hemoglobin 50 (43.5) 29 (25.2)
ALT / AST increased 38 (33.0) 6(5.2)
Decreased appetite 32 (27.8) 2(1.7)

Constipation 31(27.0) 1(0.9)
Thrombocytopenia / decreased platelets 29 (25.2) 11 (9.6)
Vomiting 25 (21.7) 1(0.9)
Diarrhea 23 (20.0)
Dizziness 21(18.3)
Blood creatinine increased 18 (15.7)

Note. Data presented as No. (%). Visit cutoff date: September 13, 2019.
TEAES were graded according to National Cancer Institute-Common Terminology Criteria for Adverse Events version 4.03.
There were no TEAES for myelodysplastic syndrome or acute myeloid leukemia reported.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TEAE, treatment-emergent adverse event.

Abida et al. J Clin Oncol. 2020;38:3763-3772.

In May 2020, based on data from the TRITON2 study, the FDA granted
accelerated approval to rucaparib for the treatment of patients with

deleterious BRCA1/2 (germline and/or somatic)-associated mCRPC, who

have been treated with an androgen receptor—directed therapy and a

taxane-based chemotherapy.

The TRITONS study is underway and recruiting patients with mCRPC and
homologous recombination gene deficiency.

mCRPC, metastatic castration-resistant prostate cancer.
hitps://www.fda.gov/drugs nts-accelerated-approval-rucaparib-brea-mutated-metastatic-castration-resistant-prostate.
hitps:/clinicaltrials. gov/ct2/show/NCT02975934.

Grade >3, n (%)

>

If you look at the treatment-
related adverse event of any
grade, they occurred in 99%
patients, and grade 3 or more
frequent emergent adverse
events were reported in 60%
or 61% of patients. The most
frequent grade 3 or more
treatment emergent adverse
events were anemia at 25%
followed by thrombocytopenia
at 10%. It was followed by
fatigue in 9% of patients.
Overall, 28% of patients
received more than one
transfusion of packed red
blood cells.

In May 2020, based on the
results of this TRITON2Z trial,
the FDA approved rucaparib
for men with metastatic
castration-resistant prostate
cancer harboring mutations
in BRCAT and BRCAZ2 genes
only. These men have to have
disease progression on a
novel hormonal therapy with
abiraterone or enzalutamide
and a taxane therapy. So,
approval is different for
olaparib versus rucaparib.
Approval for olaparib is for
men who have BRCAT, BRCAZ,
and many other mutations
including CHEKZ2, RADS5,
ATM, and so on. And these
patients do not have to have
prior therapy with taxane for
metastatic castrate-resistant
prostate cancer.

For rucaparib, it is only
approved for men with BRCAT
and BRCA2 mutations, and
these patients have to have
prior exposure to a novel
hormonal therapy and a taxane
in metastatic castration-
resistant prostate cancer
setting.
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P We also know that results
from two other phase 2 trials
evaluating monotherapy
with niraparib or talazoparib

Niraparib Talazoparib showed clinical activity

o Phase 2 GALAHAD o Phase 2 TALAPRO-1 with an approximate

. . o
— Niraparib in previously treated mMCRPC — Talazoparib as monotherapy in men ObJept|Ve response of 41%. ]
patients with biallelic DDR mutations with mCRPC and DDR mutations Additionally, two phase 3 trials

established from an 8-gene ctDNA + Antitumor activity in patients who previously evaluati ng com binations of
assay received taxane therapy and NHT, especially

* Niraparib demonstrates clinical activity with injpaticnispviitiaBREEAZICECHlCES a PARP in h I b itor wit h eit he r

) g . 41.5%)? H i
durable responses, particularly in biallelic a b iraterone or enza | utami d e
BRCA1/2 mutation carriers (ORR 41%)’ o Phase 3 TALAPRO-2 !
in the MAGNITUDE and

o Phase 3 MAGNITUDE — Talazoparib + enzalutamide ) .
— Niraparib + abiraterone/prednisone in * This combination showed promising signs of TALAPRO trlals, reSpeCtlvely'
levels from baseline* So, we are going to see the

frontline MCRPC efficacy reflected by the reduction in PSA

DDR, DNA damage r ICRPC, metastatic castration-resistant prostats r; NHT, nonhormonal therapy; ORR, objective response rate; PARP, poly (ADP-ribose) polymerase; ” resu | ts Of t h ese p h a se 3 t ra | S

R e e o o L oo ) Bl @ s AHS where these PARP inhibitors

3. Chi et al. J Clin Oncol. 2020;38:TPS5588. 4. Agarwal et al. J Clin Oncol. 2020;37(15):5076-5076. g . . .
are being combined with
novel hormonal therapy in the
first-line castration-resistant
prostate cancer setting.

« Trial in progress?

» Dr. Mocharnuk: Thank you,
A%(—I-S Dr. Agarwal. Dr. de Bono, can
you discuss the most recent
data supporting the use of
androgen receptor targeting
in combination with PARP
inhibition?

PARP, poly (ADP-ribose) polymerase.
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o Olaparib + abiraterone: PROpel, BRCAAway

o Talazoparib + enzalutamide: TALAPRO-2

o Rucaparib + enzalutamide: TRITON3, CASPAR
o Niraparib + abiraterone: MAGNITUDE, QUEST

o Veliparib + abiraterone

ling inhibitor; PARPi, poly (ADP-ribose) polym

Pragmatic combination

— Both drugs utilized in the same therapeutic disease space

— Likely tolerability of these combinations

Evidence that PARPi works in DNA repair defective cancers (eg BRCA1/2,
PALB2, ATM defective tumors) that can also be sensitive to AR targeted

drugs

Some preclinical evidence that PARP inhibition can block androgen receptor
transcriptional activity

o Preliminary data suggesting that AR blockade may induce ‘BRCAness’

Hypothesized clearance of endocrine resistant subclones with PARP
inhibition due to synthetic lethal interactions with defective DNA repair in
resistant subclones

AR, androgen receptor; ARSI, androgen receptor signaling inhibitors; PARPI, poly (ADP-ribose) polymerase inhibitor.

Johan de Bono, MB, ChB
FRCP, MSc, PhD, FMedSci:
There are multiple ongoing
trials studying PARP inhibition
with next-generation
hormonal agents. These
include combination olaparib
with abiraterone, rucaparib
and enzalutamide, niraparib
and abiraterone, talazoparib
with enzalutamide, and even
veliparib and abiraterone.

However, | think that we really
have to wait on the outcomes
of these trials—some of which
are pragmatic combinations
trying to get the PARP
inhibitors into earlier lines of
therapy, which makes a lot of
sense, because if we give these
drugs early, we may get longer
benefits.

There is some evidence that
PARP inhibition can sensitize
disease to targeting agents.
There are some data published
about that, and indeed, there’s
evidence that PARP inhibition
can block androgen receptor
(AR) transcriptional activity;
although | think these data
will indicate primarily that the
effects of PARP inhibition are
not tumor cell kill but actually
more cytostasis—tumor cell
cycle arrest.

There is some evidence as well
that AR blockade may induce
BRCAnNess; however, | think
this is controversial and more
evidence is required. What is
particularly interesting is that
there is some evidence that
when you get resistance to
AR-targeted agents, you get
alterations in the DNA of these
tumors that actually result in
sensitivity to PARP inhibition—
SO a new acquired vulnerability
in the tumor cell to PARP
inhibition that may reverse AR
antagonist resistance.
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P This is some of the published
data regarding these
studies. You see that in
vivo combination in the MD
Anderson prostate cancer
model 133-4 suggests that if
you combine enzalutamide
with olaparib, you get
increased antitumor activity.
And you can refer to this
important paper, in Science
Signaling from 2017, that
argues the case for this drug
combination.

Tumor weight (o)

Tumor volume (mm?)

Nuclear BRCA1

staining score
K67 labeling (%) m
08388883

Li et al. Sci Signal 2017;10:eaam7479. Copyright © 2017 American Association for the Advancement of Science

P There are, obviously, multiple
ongoing phase 2 trials,
but the only data we have
supporting the combination
in a randomized study is
from a placebo-controlled
randomized phase 2 study
9'*‘*@ led by Noel Clarke, a
e urologist in Manchester in the
United Kingdom. This was a
oo s e s s s ot s o ok rendomized trial of olapari
versus abiraterone alone in
metastatic first-line CRPC
treatment as a randomizable
blind placebo-controlled trial.

Olaparib combined with abiraterone in patients with

metastatic castration-resistant prostate cancer: a randomised,
double-blind, placebo-controlled, phase 2 trial

We have most data with this combination
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P This trial was a 41-center,
11-country study in North
America and Europe.
Abiraterone was standard dose

o Double-blind, randomized, o Primary endpoint: Investigator and olaparib was given at 300

placebo-controlled, phase 2 assessed rPFS (RECIST) mg twice a day. The primary

o 41 centers; 11 countries; North o 142 patients randomly endpoint was investigator-
America and Europe assigned; 71 to each arm assessed radiographic

rogression-free survival based
o Abiraterone 1,000 mg with o No molecular patient pre- Prog

: ! X on RECIST. And 142 patients
olaparib 300 mg bid vs selection were randomly assigned—71 to
abiraterone and placebo

each arm—with no molecular
tumor genomics preselection.

bid, two times a day; rPFS, radiologic progression-free survival.
Clarke et al. Lancet Oncol. 2018;19:975-986.

P The trial did show an improved
radiographic progression-free
survival, which is shown here.
This was published in Lancet

— G e Oncology by Clarke et al

HR 0.65 (95% Cl 0.44-0.97); P= .034 with a hazard ratio of 0.65—a

35% decrease in risk for

progression—and 95% Cl, 0.44

to 0.97; P = .34.
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3 6 9 12 15 18 21 24 27 30
No. at Risk
(number censored)
Olaparib and abiraterone 70 (0) 58 (5) 50(6) 42(8) 33(9) 26(12) 21(13) 18(13) 13(17) 8(19) 0(25)
Placebo and abiraterone 70 (0)  48(3) 39(4) 25(5) 21(7) 19(7) 16(7) 14(7) 10(8) 7(10) 0(17)

PFS, progression-free survival.
Adapted from Clarke et al. Lancet Oncol. 2018;19:975-986.
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Overall survival (%)

No. at Risk

(number censored)
Olaparib and abiraterone
Placebo and abiraterone

Adapted from Clarke et al. Lancet Oncol. 2018;19:975-986.

All

Nausea

Constipation

Back pain

Fatigue

Asthenia

Vomiting

Peripheral edema

Decreased appetite

Diarrhea

Dyspnea

Pyrexia

Cough

Bone pain

Urinary tract infection

Arthralgia

Viral upper respiratory tract infection

Abdominal pain

Anemia

Neutropenia

Hypokalemia

Pneumonia

Musculoskeletal chest pain
L = Myocardial infarction

Data are n (%). The table shows grade 1-2 adverse events that occurred in 10% or more patients in either group and grade 3-5 events that occurred in 2% or more patients in either group.

Adapted from Clarke et al. Lancet Oncol. 2018;19:975-986.

71(0) 69 (1)
71(0) 67 (1)

66 (1)
58 (1)

28 (39%)
26 (37%)
18 (25%)
17 (24%)
14 (20%)
13 (18%)
13 (18%)
13 (18%)
12 (17%)
11 (15%)
10 (14%)
10 (14%)
9 (13%)
9 (13%)
8 (11%)
8 (11%)
8 (11%)
8 (11%)
7 (10%)
7 (10%)
4(6%)
2 (3%)
1(1%)
0

63 (1) 52(1)
58 (1)

— Olaparib and abiraterone (n
Placebo and abiraterone (
HR 0.91 (95% CI 0.60-1.3

9 12 15

49 (1)

53(1) 50 (1)

29 (M%) 5(7%)
1(1%) 0
0
1(1%)
1 (1%)
3 (4%)
2 (3%)
0

0
0
0

0

2 (3%)

1(1%)

1.(1%)
0

0
0

14(20%)  1(1%)

1(1%)

2 (3%)

2 (3%) 2 (3%)
0

4 (6%)

42(1)
43 (1)

it

L

18

4 (6%)
0

38 (1)
34 (1)

24

Time since randomization (months)

34 (1)
31(1)

37 (52%)
13 (18%)
8 (11%)
13 (18%)
7.(10%)
10 (14%)
8 (11%)
8 (11%)
4(6%)
7 (10%)
4(6%)
1(1%)
2 (3%)
7 (10%)
1(1%)
3 (4%)
3 (4%)
1(1%)
1(1%)
0

4 (6%)
0

3 (4%)
0

27

29(1) 9(19)
22(5) 6

2 (3%)
0
1(1%)
2 (3%)
0
1(1%)
0

1(1%)

1(1%)

1(1%)
0

0

1(1%)

2 (3%)

1(1%)
0

0
0
0
0
3 (4%)

2 (3%)
0

; P=.66

33

1(27)
0(26)

Olaparib and abiraterone (N = 71) Placebo and abiraterone (N = 71)
Grade 12 Grade 1.2
19 (27%)

0 1(1%)
0

AOKES

» However, the study showed
that there was no overall
survival benefit. My concern
is that the radiographic
progression-free survival
benefit from this trial was
primarily from the patients
with a BRCA or DNA repair
defect.

P The trial did show that there
was largely no surprise
regarding tolerability. Although
there was some concern when
these data were presented, at
ASCO, about an increase in
myocardial infarctions in the
combination arm, which we
haven’t really seen with PARP
inhibition before in single-
agent trials.
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Intention-to-Treat HHR Mutation-Positive

Partially Characterized
HRR Status

us recombination repair; rPFS, radi
Adapted from Clarke et al. Lancet Oncol. 2018;19:9

Subgroup Analyses

o]

(o)

o

Multiple DNA repair genes ‘lumped’

incorrectly as HRR genes
Very small numbers in subgroups
Olaparib and abiraterone group:
3ATM
2 BRCA2
2 CDK12
2 CHEK2
1 BRIP1
1 CHEK1

o Can we justify treating tumors o Is reported cardiac toxicity a
without DNA repair defects real concern?
that sensitize to PARP o Should trials compare
inhibition? combined versus serial

o Should the lack of OS benefit treatment?

in the olaparib/abiraterone
randomized phase 2 trial raise
concerns?

— If the phase 3 trials improve
rPFS but not OS, what does this
prove?

08, overall survival; PARP, poly (ADP-ribose) polymerase; rPFS, radiologic progression-free survival.

P The trial did try and break

down the benefits in the

DNA repair defect group.

This subset study was not

well enough powered for any
comment to be made here and
was largely post hoc.

The key question that remains
is can we really justify

treating patients whose
tumors do not have DNA
repair defects? | think we

need more data to actually
make this assumption. | think
at present the likely benefit
from these combinations are
primarily in the DNA repair
defective group. But we'll

have to see. If the combination
studies show an overall
survival benefit, then | would
personally be convinced that
the combination is better than
the single agent. But we'll have
to see benefit in the subgroups
based on DNA-repair defects;
not only for the overall
population, but also for DNA
repair defects, in particular,
BRCA and the remaining other
groups with no DNA repair
defects.

Is reported cardiac toxicity a
real concern? It is definitely a
concern that will require more
assessment. | hope this will not
be a major concern but really
more data to clearly state
what this really means for our
patients that we serve. And it
is going to be quite interesting
to see how these trials evolve.
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» Clearly, a number of these
trials will readout in the near

B T S Nl c.oPRODel for olaparib/

’
Olaparib PROpel Olaparib + abiraterone and new i rPFS a b Ira te rone. B u t th eres
(NCT03732820) vs placebo + abiraterone | th bi i
KEYLYNK-010 Olaparib + pembrolizumab Prior treatment with 1 next-generation hormonal  OS a S O O e r CO m I n a lO n S
(NCT03834519) vs abiraterone or enzalutamide agent and chemotherapy; rPFS H
Unselected for HRR defects For example, olaparib/
BRCAAway Olaparib vs abiraterone DRD Objective PFS i —_ i ’
(NCT03012321) vs olaparib + abiraterone pembrol izumalb—a trial that's
TRITON3 Rucaparib ) Disease p ion after 1 prior next. jon FPS ongoing that I'm involved with,
(NCT02975934) vs physician’s choice AR targeted tx; Deleterious mutation in a
IELEETE: & ! ERENIREH ARG which has some justification
CASPAR Rucaparib + enzalutamide First-line mMCRPC . .
(NCT04455750) vs placebo + enzalutamide based on olaparib causing
MAGNITUDE Niraparib + abiraterone + prednisone First-line mMCRPC
(NCT03748641) vs placebo + abiraterone + prednisone Cobhort 1: positive for DRD d O U b | e - St ra ﬂ d D N A b t’ea kS,
Cohort 2: not positive for DRD .
QUEST Niraparib + cetrelimab; mCRPC Recommended Cyto SO | IC D N A’ ST I N G p a t h Way

(NCT03431350) Niraparib + abiraterone + prednisone phase 2 dose

Talazoparib TALAPRO-2 Talazoparib + enzalutamide Flrst line mCRPC; rPFS a Ct I Va t I O n : POte n t | a | | y’ t h at
(NCT03395197) vs placebo + enzalutamide pts & pts i icienci may sens | t | ze tO | mmune
Veliparib NCT01576172 Veliparib + abiraterone + prednisone Confirmed PSA C h ec k po | nt | N h | b | t | on. A N d t h | S
vs abiraterone + prednisone response rate R i
ASUS is partially based on work that
AR, androgen receptor; DDR, DNA damage repair; DRD, DNA repair gene defects; HRR, homologous recombination repair; mCRPC, metastatic castration-resistant prostate cancer; OS, overall / \ .
survival; pts, patients; PSA, prostate-specific antigen; rPFS, radiographic progression-free survival; tx, treatment. Hodsa et h as be en p revious | y g enera ted
by the group at the NCI lead
by Professor James Gulley.

The other combinations we
can talk about today are the
rucaparib combination; for
example, TRITON3 as well as
CASPAR; the niraparib studies,
MAGNITUDE and QUEST;

the talazoparib studies,
TALAPRO2; and the veliparib
trial, which is depicted in this
slide.

ASUS » Dr. Mocharnuk: Thank you for
FAEN that. Now, can you both share
your clinical experience with
PARP inhibitor and androgen
receptor-directed therapies
and highlight a few prostate
cancer case examples for our
audience?
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A 48-year-old man was diagnosed with metastatic Gleason 5 + 5 prostate cancer 1 year ago.
He has a family history of breast cancer in his mother and aunt. He received leuprolide and
docetaxel x 6 cycles for mMCRPC and is now has disease progression with new painful bone and
liver metastases. He does not respond to enzalutamide.

What do you recommend next?

a) Pembrolizumab

Abiraterone/prednisone

Radium-223

Test for BRCA mutations and, if (+) olaparib

Sipuleucel-T

mCRPC, metastatic castration-resistant prostate cancer.

P Dr. Agarwal: The case of a

48-year-old man who was
diagnosed with metastatic
prostate cancer a year ago.
The Gleason score was 5 + 5.
He also had a family history
of breast cancer in his mother
and an aunt. He received
leuprolide and docetaxel for
6 cycles for the diagnosis

of de novo metastatic
castration-sensitive prostate
cancer and now has disease
progression with new painful
bone metastasis and liver
metastasis. He was started on
enzalutamide but did not have
any response to enzalutamide.
In fact, there was a PSA
decline for maybe a month,
and then PSA starts to rise
again very quickly. So, literally
no response to enzalutamide.
What do you recommend
next?

So, these are the options:
pembrolizumal; abiraterone
plus prednisone; radium-223;

test for BRCA mutations, and if
positive, start him on olaparib;

and sipuleucel-T. And | will just
go through them one by one.

Pembrolizumalb is not
approved for prostate cancer
except a very small number of
patients who have MSI-high
prostate cancer. This is not the
case clearly in this patient.

At least we have not been

told that.

Abiraterone is clearly not

an answer here because the
patient did not have relevant
response to a novel hormonal
therapy, enzalutamide.
Radium-223 and sipuleucel-T
both would be contraindicated
in this patient because of the
visceral metastasis and also
because of the overall rapid
increase in the PSA or rapidly
progressive prostate cancer.

So, obviously, I'm going to pick
up tests for BRCA mutations,
and if positive, pick up
olaparib.

AHS

Medical Education

Now, this may take some time.
This may take 2 or 3 weeks,
up to 6 weeks or 8 weeks.
And in this patient who has a
rapidly progressive disease,

| would keep a close eye. |
would definitely have my nurse
call the patient every 15 days
and probably see the patient
in the clinic at least once a
month while I'm working on
getting the preauthorization
for olaparib and getting the
test results of comprehensive
genomic profiling of this
patient.

Having said that, | think the
most appropriate therapy for
this patient if the patient has a
BRCAT BRCAZ2, or other DNA-
repair approved homologous
recombination repair gene
mutation would be olaparib.
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p Dr. de Bono: | would like to

talk about a patient who did
have a BRCA mutation. This
patient was under my care

for quite a long time. And

he was diagnosed in 2003
with M1 with multiple bone
metastases at diagnosis. He
had androgen deprivation
therapy (ADT), which was the
standard of care at that time
with a relatively short—1 year
or so—progression-free interval
and then experienced disease
progression quite quickly in
just over 1year of starting ADT
with bicalutamide.

He then went on to get
docetaxel and did not get
much of a duration of benefit
with that. He progressed
soon after starting docetaxel.
He came to my team, and |
gave him a clinical trial of a
drug that was then known

as a halichondrin B analogue
and is now known as eribulin
on a phase 2 study of that
agent. He did not respond on
that agent. And he then got

Time =

radium-223 because he only
had bone metastasis. This was
again on a clinical trial. Clearly,
this was in 2007/2008 before
radium was approved.

What is quite interesting

here is that in 2008 when

he experienced disease
progression on radium we
gave him abiraterone, and he
then had a 3-year period of
disease control, which really

is pretty good for this kind of
patient, although not unusual.
The disease then progressed.
He mentioned to my nurse that
he had returned from a funeral
of one of his cousins who had
died of prostate cancer.

Now, this is way back in 2010.
But at this juncture, germline
defects are getting interesting.
We sequenced his tumor in my
laboratory and found he had

a BRCA2 germline mutation 1
years ago. And we started him
on olaparib.

And what you see here is that
he had a super response to

AHS

Medical Education

olaparib. His PSA fell quite
nicely. He was on olaparib for
about 3 years or so. At the

end of which, he had disease
progression only in the pelvis—
in the prostate, some small
pelvic nodes, and one solitary
left iliac bone metastasis, which
we irradiated. Interestingly,
after that radiation therapy,

his PSA normalized and really
pretty much fell down to zero.
And then, he continued to have
a good duration of disease
benefit.

Now, why do | mention this?

| think it’s important to note
that this man with a BRCAZ2
mutation really did quite
poorly initially with regards
to presenting with very
aggressive disease, metastatic
at diagnosis, and a fairly
short duration on ADT before
disease progressed. But
actually, he had a pretty good
response to abiraterone and a
fairly good period of disease
control with olaparib.
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We need to know whether
giving olaparib better done
together or serially, as in this
patient, a better way forward
for these men? The answer

to that will come from the
trials that are now running. So,
you know, | think that there’s
been much progress, overall,
for serving these men with

AKS

PARP, poly (ADP-ribose) polymerase.

» Dr. Mocharnuk: And, doctors,

can you recap for us which
patients will most likely benefit
fromm combination PARP
inhibition therapy based on
specific selection criteria?

Dr. Agarwal: This is a great
guestion, Dr. Mocharnuk. As
we know, we do not have

any approval for combination
therapies with PARP inhibitors
for our patients. Of course,
there are clinical trials going
on combining PARP inhibitors
with enzalutamide such as the
TALAPRQO?2 trial or combining
the PARP inhibitor olaparib
with abiraterone in the PROpel
trial. But we do not have the
results on efficacy or safety of
these trials.

| think these combinations are
quite safe because phase 3
trials are already happening,
but we do not have the

data yet. Please also note
that many of these large

trials include selected and
unselected patients, meaning
these trials also include
patients who are not selected
necessarily for one of the
homologous recombination
repair mutations. So it is
possible that these trials may
show that the combination of
androgen receptor inhibitor
enzalutamide plus talazoparib
may be effective in patients
who do not have these
mutations. But we do not have
that information yet.

My answer would be to wait
for the results of those trials.
And if those trials are positive,
of course, I'll be very happy

to use the combination of
novel hormonal therapy with a
PARP inhibitor in patients with
newly diagnosed metastatic
castrate resistant prostate
cancer. That’s where these
combinations are being tested
right now.

advanced prostate cancer with
new drugs and particularly
these new AR and PARP
inhibitor agents. But many
questions remain.

Dr. de Bono: From my
perspective, patients with
BRCAZ2 are the ones who
benefit most. | think that’s
going to be the case for both
the single agent and the
combination. There is definitely
benefit for some patients
with ATM loss, but | do think
for ATM we have to probably
focus on protein IHC complete
loss to see sensitization. And
it’s likely that this benefit

is less than what you see
with the BRCAs. The PALB2,
RADS5I, FANCA with biallelic
loss does sensitize to PARP
inhibition and some other
genes. And again, it’s like that
for the combinations. These
are probably going to be the
patients that benefit most
from the combination.

There are clearly differences
arising between Europe and
the United States. And in some
ways, | wish that we could find
a common ground whereby we
had approval that was maybe
a bit less broad in the United
States and a bit broader in

the Europe. We should not
forget carboplatin. If the
patient cannot access PARP
inhibition—maybe in Europe
because he can’t have a PARP
inhibitor yet because it’s not
approved for say FANCA

or PALB2 or ATM complete
loss—I do think that these
patients can benefit— with
carboplatin probably single
agent, AUC 5 or 6 based on
the EDTA. And this can really
be quite beneficial for patients.
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» Dr. Mocharnuk: From a global

perspective, do you think there
will be differences in clinical
practices with combination
androgen receptor PARP
inhibition therapies should
they become FDA and EMA
approved?

Dr. Agarwal: We already know
that there is global variance

in the practice patterns
despite drugs being approved,
which are already approved
for patients with advanced
prostate cancer. We know
that in castration-sensitive
metastatic prostate cancer in
many countries their health
system cannot afford these
oral novel hormonal therapies

AGS

AR, androgen receptor; EMA, European Medicines Agency; FDA, US Food & Drug Administraton; PARP, poly (ADP-ribose) polymerase.

for the majority of the patients.

And in those countries,
docetaxel is used more often
in hormone sensitive or
castration-sensitive metastatic
prostate cancer.

Radium-223, for example, is
not even approved in many
countries while it is approved
and is used widely in the
United States. So, | think it

will all depend upon, first of
all, the results on the efficacy
of these trials - how strongly
efficacious they are? How
strongly positive they are?
What are the side effects? And
do the side effects of these
combinations justify the use of
the drug? Are they efficacious

enough to clearly outweigh
the side effects of these
combinations and the cost of
these combinations?

| think all of those factors will
network or interact with each
other in ultimately deciding
how these combinations are
going to be approved and
used in various countries. It’s
very hard to predict upfront at
this point in time. But | really
hope that these combinations
are beneficial because that will
allow PARP inhibitors to move
to the first-line metastatic
CRPC setting, which is not the
case right now.
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mCRPC, metastatic castration-resistant prostate cancer.

» Dr. Mocharnuk: Do you

think there is a role for
combining PARP inhibition
therapy with DNA-damaging
chemotherapeutic agents in the
treatment of metastatic castrate
resistant prostate cancer given
the fact that previous studies
utilizing these chemotherapies
have shown little activity?

Dr. Agarwal: My short answer is
no. These chemotherapy agents
have never been tested, at

least in my knowledge, in large
trials in combination with PARP
inhibitors. We know that at least
some of those agents which

are used—especially platinum-
based therapies—in these
patients are also associated with
significant toxicities including
marrow toxicities in this elderly
patient population.

We also know that PARP
inhibitors as a class are
associated with anemia. We
saw anemia to be a common
side effect with olaparib and
thrombocytopenia a common
side effect of rucaparib.

AOGS

And now, if you throw in
chemotherapy in this mix, |
personally think we are looking
at really intolerable side effects
in our patients, elderly patients,
the prostate cancer patient
population.

So, | do not think that there’s
any role for combining these
chemotherapies with PARP
inhibitors. And with the
approval of PARP inhibitors,

| have these agents available
in my clinic. And beyond
anemia, probably that is the
only relevant remarkable side
effect | can think of with PARP
inhibitors compared to these
chemotherapy agents that have

side effects way beyond anemia.

We see anemia, febrile
neutropenia, severe nausea,
vomiting, and just so many
other side effects that are
known to be associated

with agents like carboplatin
especially in the elderly patient
population. So, at this point

in time, I'm happy that PARP
inhibitors are approved for my

patients in my clinic, and I'll
continue to offer to them and
not use any chemotherapy
agents unless there’s a problem
with access or affordability.

Dr. de Bono: There’s been a

lot of work combining PARP
inhibitors with chemotherapy
like carboplatin, topoisomerase
I inhibitors, maylbe even
topoisomerase Il inhibitors,
mitoxantrone, could come to
mind. My concern here is that
this sensitized not only the
tumor to that chemotherapy
but also normal bone marrow
in, for example, the gut. In my
experience, certainly carboplatin
combinations are really tough
with PARP inhibitors. There may
also be some merit in PARP
inhibition with radiation therapy,
which might be of interest
downstream. And, obviously,
there’s the pembrolizumalb,

you know, PD-1/PD-L1 trial
combinations ongoing, which
will be of interest, although we'll
have to see what those trials
show.
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ASUS » Dr. Mocharnuk: Thank you, Dr.
AN Agarwal and Dr. de Bono, for
sharing your thoughts. And
thank you for participating in
this activity today.

Thank you for participating in this activity!

¢
,{Ad‘?e}';-’ Pulse Points in Prostate Cancer:
Embracing Advances with PARPi Combinations
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