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Disclaimer

Use of these slides is permitted for external scientific exchange
only

Bayer shall not have any liability with respect to any damages
caused by the use of these slides or parts thereof

Bayer does not accept responsibility and shall have no liability for
miscommunication of these data if they are changed in any way

The data contained within this slide deck do not support or
recommend the use of Xofigo in any countries or indications in
which it is not approved

These slides must undergo local Legal, Medical and Regulatory
approval before external use
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Metastatic Castration Resistant Prostate

Cancer (NnCRPC)

» Average of 12 months response to
Androgen Deprivation Therapy (ADT)

» Biochemical progression usually first
Indication of resistance

« Metastatic CRPC is an incurable
condition- median survival in modern
era- 22 months

Clarke et al, J Clin Oncol 31, 2013 (suppl; abstr 5012)
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Targeting bone metastases really matters in metastatic

castration resistant prostate cancer (IMCRPC)

~90% of patients with CRPC have bone metastases

« Bone metastases are the main cause of death in
CRPC

« Symptomatic Skeletal Events (SSES)
— Major impact on QoL
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Prostate cancer has been spreading to bones for a
long time.....

Int. J. Cancer: 121, 2591-2595 (2007)
i 2007 Wiley-Liss, Inc.

Oldest known case of metastasizing prostate carcinoma diagnosed in the skeleton
of a 2,700-year-old Scythian King from Arzhan (Siberia, Russia)
Michael Schultz'*, Hermann Parzinger®, Dmitrij V. Posdnjakov’, Tatjana A. Chikisheva® and Tyede H. Schmidt-Schultz®

'\Department of Anatomy, University of Géttingen, Germany
2 " " " '
“Gierman Archaeological Institure (DAL, Berlin, Germany

, CENTRE FOR
. . : . . CANCER RESEARCH
Hnstitute of Archaeology, Russian Academy of Sciences, Novosibirsk, Russia AND CELL BIOLOGY
" T . T . ® p 0 ® L4
*Department of Biochemisiry, University of Gittingen, Germany



Practice Changing mCRPC RCTs in past 10
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1. Tannock IF et al. N Engl J Med 2004; 351:1502-12. 2. de Bono JS et al. Lancet 2010;376(9747):1147-54. 3. Fizazi K et al. Lancet Oncol 2012;13(10):983-92. 4.Scher Hl et al. N Engl J
Med 2012;367(13):1187-97. 5. Ryan C et al. Lancet Oncol 2015;16(2):152-60 6. Parker C et al. N Engl J Med 2013;369(3):213-23. 7. Beer TM et al. N Engl J Med 2014;371(5):424-33. 8.
Kantoff PW et al. N Engl J Med 2010; 363:411-22. 9. James N et al. Lancet 2016; 387: 1163-77.
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Summary of Overall Survival Improving therapies in mCRPC

Drug Trial Control arm Setting 0S (months) Hazard ratio  Visceral disease allowed  Year
Docetaxel/ prednisone TAX 327 Mitoxantrone/prednisone  First line 189 vs. 16.5 0.76 Yes 2004
Sipuleucel-T* IMPACT Placebo First/second line 258 vs. 21.7 0.78 No 2010
Cabazitaxel/ prednisone  TROPIC Mitoxantrone/prednisone  Second line 15.1 vs. 12.7 0.70 Yes 2010
Abiraterone/ prednisone  COU-301 Placebo/ prednisone Second line 14.8 vs. 10.9 0.65 Yes 2012
Enzalutamide AFFIRM Placebo Second line 184 vs. 136 0.63 Yes 2012
Abiraterone/ prednisone  COU-302 Placebo/ prednisone First line Not reached vs. 27.2 0.75 No 2013
Radium-223/ BSC ALSYMPCA  Placebo/BSC First/second line 149 vs. 113 0.70 No 2013
Enzalutamide PREVAIL Placebo First line 324 vs. 304 0.71 Yes 2014
BSC, best standard of care.
Picciotto M et al. Expert Opin Pharmacother 2017;18:899-908. )
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Bone targeted therapy
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The phenotype of prostate cancer in bone

facilitates imaging and therapy

99mTc MDP

PrOState Cancel‘ metastases
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The phenotype of prostate cancer in bone facilitates

Imaging and therapy

¥mTc MDP 223RacCl,

Delivery of radioactive
payload to metastases

Images courtesy Chris Parker

EDTMP, ethylenediamine tetra(methylene phosphonic acid); HEDP,
hydroxyethylidene diphosphonate
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Radium-223

« Calcium mimeticl?

« Emits alpha particles!?

 Short half life of 11.4 days!?

* Rapid blood clearance after IV
injection?

Bl uIxevceT

Ho Er Tm Y
s

BB 59 o
T e

» Peak skeletal uptake occurs
within 1 hour of injection, with
no subsequent redistribution?

IV, intravenous.
1. Henriksen G, et al. Cancer Res. 2002;62(11):3120-325; 2. Lewington VJ. J Nucl
Med. 2005;46(Suppl 1):385-47S.
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Biodistribution- Radium 223

99mTc MDP 18F 223RaCl,

H
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Radium-223

Targeted Alpha Therapy with Dual Mode of Action

... é&oclasts
i
o A T <

Osteoblasts

Stimulate bone
remodeling

Radium-223 -

- Promote
Metastatic tumor growth
prostate

cancer cells

Suominen M, et al Radium-223 Inhibits Osseous Prostate Cancer Growth by Dual Targeting of Cancer Cells and Bone Microenvironment in Mouse
Models. Clin Cancer Res. 2017 Aug 1;23(15):4335-4346. doi: 10.1158/1078-0432.CCR-16-2955. Epub 2017 Mar 31.

Kingsley LA, Fournier PG, Chirgwin JM, Guise TA.Mol Cancer Ther. 2007 Oct;6(10):2609-17. Review. Molecular biology of bone metastasis.
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Radium-223 - Modeling

International Journal of
adiation Oncology

biology » physics

Biology Contribution

Mechanistic Modeling of Radium-223 Treatment
of Bone Metastases

Hugo M.R. Moreira, MSc,*'' Francisco D.C. Guerra Liberal, MSc,*"!
Joe M. O’Sullivan, FRR(RCSI),” ' Stephen J. McMahon, PhD,*
and Kevin M. Prise, PhD*

*Centre for Cancer Research & Cell Biology, Queen’s University Belfast, Belfast, Northern Ireland,
United Kingdom; 'Faculdade de Ciéncias e Tenclonogia, Universidade Nova de Lisboa, Caparica,
Portugal; and 'Clinical Oncology, Northern Ireland Cancer Centre, Belfast Health and Social Care

Trust, Belfast, Northern Ireland, United Kingdom

Received Mar 31, 2018, Accepted for publication Dec 6, 2018,

Summary

Despite the l‘tpl"‘bd effec-
tiveness of **'RacCl, for

treatment of bone metasta-
SC8, many questions remain
regarding its dumnu.lty and
pharmacody nami
-.tudy models 3 diffe
2= Ru(‘l; uptake scenari
comparing their pred

Purpose: Despite the effectiveness of ***RaCl, for treating patients with symptomatic
bone metastatic disease, its mechanisms of acti Even established
dosimetric approaches differ considerably in their conclusions. tu silico tumor models
bring a new perspective to this situation because they can quantitatively simulate the
interaction of @-particles with the target(s). Here, we investigated 3 differe

nmlu.»l models of tumor growth that consider the radiation effect of radium-223
(***Ra) treatments and compared the results with clinical data,

Methods and Materials: The well-established mpertz growth model was l|p|l||u| o
simulate mel C 3

upt
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Phase 3 ALSYMPCA: trial design

TREATMENT PHASE FOLLOW-UP PHASE
Six injections at 4-week jnterya

Radium 223 + Stratification factors

best standard * Total ALP <220 U/L vs 2220 U/L
of care * Bisphosphonate use (yes vs no)

* Prior docetaxel (yes vs no)

Key inclusion criteria

o Placebo + best * Confirmed symptomatic CRPC
Randomization 7 standard of care « 22 bone metastases
nininininir * No known visceral metastases
» Post-docetaxel or unfit for docetaxel
Assessments vV V.V Y v \ 4 v v v v
1 | | | | | | | | | |
0 6 8 10 12 16 20 24 28 32 36
Month

Primary endpoint: Overall survival
Secondary endpoints: time to first SRE, time to total ALP progression, total ALP response, total
ALP normalization, time to PSA progression, safety, and QoL

ALP, alkaline phosphatase; PSA, prostate-specific antigen; QoL, quality of life
Parker C et al. N Engl J Med 2013;369:213-23
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Phase 3 ALSYMPCA: overall survival

Radium 223 Placebo

100 -
Median OS, months 14.9 11.3
HR 0.70
80 A 95% CI 0.58-0.83
. p value <0.001
S |
o 60 - Median OS A: 3.6 months
c
QL
©
o 40 -
— Radium 223
20 A b
— Placebo

369 274 178 105 60 41 18 7 1 0 0
Placebo 307 288 228 157 103 67 39 24 14 7 4 2

1 0
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Phase 3 ALSYMPCA: time to first SSE

Radium 223 Placebo

100 A
(n=614) (n=307)
90 . . . .
Median time to first 15.6 98
SSE, months
80 A
HR 0.66
70 - 95% Cl 0.52-0.83
S 60 - p value <0.001
i2)
c 50 A
Q
< il
o 40
30 A ‘
20 1 — Radium 223
10 Placebo
6 9 12 15 18 21 24 27 30
Radium 223 614 496 342 199 129 63 31 8 8 1 0

Placebo 307 211 117 56 36 20 9 7 4

1 0
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ALSYMPCA: post-treatment haematological
treatment-related AEs during 3-year safety follow-

» Overall, the incidence of myelosuppression was <3% in patients who entered the 3-year long-term

Radium-223: main study and
Radium-223 (N=405) Placebo (N=167) placebo crossover (N=420)
All Grade All Grade All Grade
AEs, n (%) grades 3/4 Grade 5 | grades 3/4 Grade 5 | grades 3/4 Grade 5
0

safety follow-up

Anaemia 11 (3) 5(1) 0 5(3) 1(2) 0 11 (3) 5(1)

Aplastic anaemia 1(<1) 1(<1) 0 0 0 0 1(<1) 1(<1) 0
Leukopenia 2 (<1) 2 (<1) 0 0 0 0 2 (<1) 2 (<1) 0
Neutropenia 2 (<1) 2 (<1) 0 0 0 0 3(1) 3(1) 0
Thrombocytopenia 3(1) 0 0 0 0 0 3(1) 0 0
Pancytopenia 0 0 0 0 0 0 1(<1) 1(<1) 0

AE, adverse event.
Parker C, et al. Eur
Urol. 2017 [Epub
online].
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20

In the Phase Il ALSYMPCA Study, Radium-223 Improved the OS of
Patients With mCRPC While Improving Quality of Life!

ALSYMPCA (Phase lll, randomized,
double-blind) assessed the efficacy and
safety of radium-223 in combination with
BSOC in men with mCRPC

| Radium-223(55-
— - N
2.1 |
L Placebo (sal-
N=

| N
A total of 901 patients were
randomized

Radium-223 significantly improved OS of
patients, with a 30% reduction in risk of death

compared with placebo (14.9 months vs 11.3
months, HR: 0.70; 95% CI: 0.58-0.83; P<0.001)

Radium-223 treatment increased the
time to first SSE compared with placebo
(15.6 months vs 9.8 months, HR: 0.66;
95% CI: 0.52-0.83)

Patients in the radium-223
group experienced fewer
Grade 3 or 4 AEs (56% vs
62%), serious AEs (47% vs
60%), and
discontinuations due to
AEs (16% vs 21%)
compared with the placebo

group

Y

P=0.02
—————

Radium-223 significantly improved QoL
based on FACT-P (25% of radium-223
patients vs 16% of placebo patients,
P=0.02)

AE, adverse event; BSOC, best standard of care; Cl, confidence interval; HR, hazard ratio; mCRPC, metastatic castration-resistant prostate cancer; OS, overall survival; QoL, quality of

life; SSE, symptomatic skeletal event.
1. Parker C et al. N Engl J Med 2013;369:213-223.



Ra223: questions to be answered

e Can Ra223 be used with BHA, abiraterone or enzalutamide?
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Radium-223 Early Access Program (EAP) -

encouraging hypothesis generating data for combination therapy

Radium-223 and concomitant therapies in patients with > ®
metastatic castration-resistant prostate cancer:
an international, early access, open-label, single-arm

phase 3b trial

Fred Saad, Joan Carles, Silke Gillessen, Axel Heidenreich, Daniel Heinrich, Jeremy Gratt, Jérémy Lévy, Kurt Miller, Sten Nilsson, Oana Petrenciuc,
Marcello Tucci, Manfred Wirth, judith Feder hofer, joe M O°Sullivan, for the Radium-223 International Early Access Program Investigators™

1.0_""\%%-.‘7._"_.

T 094 TR e,
> L3
S 08 - \*"‘x..
a 0.7- T
w 0.6- N b,
(o] ~ -
b 0.5- s 3
= 0.4+
8 (a4
g 03
0 gf‘ Co-treatment with Denosumab
1 0.0_ logrank P=0.009
T | | | |
0 6 12 18 24
Months
Patients at risk
Yes 138 104 41 3 0
No 558 343 84 5

0
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Radium-223 Early Access Program (EAP) -

encouraging hypothesis generating data for combination therapy

Prior anticancer treatment for prostate cancer

Radiotherapy

Any surgical procedures for prostate cancer
Prostatectomy
Orchiectomy

Any systemic anticancer therapy*
Docetaxel
Abiraterone
Enzalutamide

Any bone-targeted agents
Bisphosphonates

Zoledronic acid

Denosumab

450 (70%)
303 (44%)
155 (233%)
32(5%)
677 (97%)
418 (60%)
277 (40%)
56 (8%)
83 (12%)
59 (8%)
54 (8%)
30 (4%)

A
100
90+
80
70+
£ 60
[]
=z
= 5
E
40
S Concomitant use of novel
30 endocrine agents
— Yes —No
207 patients (n) 189 507
Mumber of events (%) 42 (22%) 164 (32%)
10 Median overall survival, NA (16-NA) 13 (12-16)
months (95% Cl)
0 T T T 1
0 6 12 18 24
Mumber at risk
Mo concomitant abiraterone 507 296 75 3 0
or enzalutamide
Concomitant abiraterone 189 142 48 0

or enzalutamide

4
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ERA 223: Concomitant Treatment of Asymptomatic or Mildly
Symptomatic CRPC with Bone Metastases with Radium-223
In Combination with Abiraterone and Prednisone

Radium-223 dichloride 55 kBq/kg IV .
every 4 weeks for 6 cycles Endpoints
In combination with abiraterone (1000 mg qd) + 3 ;

Study Population prednisone/prednisolone (g mg bidg); 99 .F’rlsngg_rl):lsendpomt
* Patients with bone-

predominant mCRPC Stratification factors Secondary
» Asymptomatic or mildly 1:1 » Geographical region endpoints

symptomatic RENL L2 © Use of bone health agents « Overall survival
+ >2 bone metastases * ALP level at baseline (ALP <90 vs 290 U/L) - Time to opiate use for
* ECOGPSofOorl cancer pain
» No known brain or visceral + Time to pain

metastases Matching placebo progression

In combination with abiraterone (1000 mg/qd) + e Rk

prednisone/prednisolone (5 mg/bid) g:fdeigllogic HRS

 ERA 223 was unblinded early on November 17, 2017, based on the recommendation of the IDMC

» The current results are based on this early analysis after unblinding

* The last event to conduct the primary analysis occurred on February 15, 2018. The study is still
ongoing for follow up

Smith-M et al, Lancet Oncology Volume 20, ISSUE 3, P408-419, March 01, 2019 Addition of radium-223 to abiraterone acetate and
prednisone or prednisolone in patients with castration-resistant prostate cancer and bone metastases (ERA 223): a randomised, double-blind,

placebo-controlled, phase 3 trial QUEEN'S CENTRE FOR
Joves | CCRCB &

MA-M RAD-TW-0002-1 (11.2019)



ERA 223 Patient Demographics and

Characteristics?!?

Demoaranhics? Radium-223 + Abi/Pred | Placebo + Abi/Pred
: grap N=392 N=394

Median Radium-223 + Abi/Pred | Placebo + Abi/Pred
N=392 N=394

PSA (ng/mL)2 37.7 375

White 281 (71.7%) 277 (70.3%) Total ALP (U/L)? 125 137
: ' - 2
'Izlrizl:is;?fncan 10 (2.6%) 16 (4.1%) Median age was 71_(2) I LDH (U/L) 231 216 I
’ ears (44-93 years Hemoglobin (g/L)2 13.0 13.0

Asian 76 (19.4%) 76 (19.3%)

American Indian

:  or Alaska native 1 (0.3%) 1 (0.3%) : Radium-223 + Abi/Pred | Placebo + Abi/Pred
: 52.0% of patients had N=392 N=394
i Not reported 24 (6.1%) 24 (6.1%) asymptomatic disease?
: ECOG Performance Status?
‘ ECOG PS 0 254 (64.8%) 268 (68.0%)
- Radium-223 + Abi/Pred | Placebo + Abi/Pred I p 5 I
: N=392 N e ECOG PS 1 134 (34.2%) 123 (31.2%)
: mildly symptomatic i i 2
: Number of metastases (N). y Symp ) Prior Enzalutamide Treatment
: | superscan 19 (4.8%) 14 (3.6%) [ _ves 52 (8.0%) 21 (5.2%) |

) ) el
Gleason score at diagnosis? Reported Medical History of Osteoporosis

® - 140 (35.7%) 151 (38.3%) Yes 22 (5.6%) 16 (4.1%)
f | s 239 (61.0%) 226 (57.4%) | No 370 (94.4%) 378 (95.9%)
Missing 13 (3.3%) 17 (4.3%) Concurrent Use of Bone Health Agents?
Yes 156 (39.8%) 168 (42.6%)
Patients were enrolled from 19 countries. No 236 (60.2%) 226 (57.4%)
H *DEXA scan was not required for confirmation.
- ALP, alkaline phosphatase; DEXA, dual-energy x-ray absorptiometry; LDH, lactate dehydrogenase; PSA, prostate-specific antigen.

‘ 1. European Medicines Agency: Pharmacovigilance Risk Assessment Committee (PRAC). Assessment Report on Provisional Measures (Xofigo): EMA/170170/2018; 2018. Available at:

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/002653/WC500246181.pdf. Accessed April 2018 2. Bayer. Data on file.

Smith-M et al, Lancet Oncology Volume 20, ISSUE 3, P408-419, March 01, 2019 Addition of radium-223 to abiraterone acetate and
prednisone or prednisolone in patients with castration-resistant prostate cancer and bone metastases (ERA 223): a randomised, double-blind,

placebo-controlled, phase 3 trial -
V4 QUEEN'S CANCER RESEARCH
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Increased SSE-FS Events and Decreased Rate of
Survival Were Observed in the Combination Arm
(Interim Analysis)

Radium-223 + Placebo +
abiraterone + prednisone abiraterone + prednisone

Median (95% Cls) SSE-FS, months 22.6 (20.4, 29.3) 28.7 (21.8, 31.6)

Survival analysis
Deaths 34.7% (139/401) 27.4% (111/405)
P-value 0.02

HR (95% Cls) 1.347 (1.047, 1.732)

Median OS (95% Cls), months 30.7 (25.2, 35.6) 33.3(30.2,A)

Fractures

21 fracture 26.0% (102/392) 8.1% (32/394)

A, value cannot be estimated due to censored data.

Unplanned interim analysis: data cutoff November 24, 2017.

Cl, confidence interval; HR, hazard ratio; OS, overall survival; SSE-FS, symptomatic skeletal event-free survival.
European Medicines Agency: Pharmacovigilance Risk Assessment Committee (PRAC). Assessment Report on Provisional Measures (Xofigo): EMA/170170/2018; 2018. Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/002653/WC500246181.pdf. Accessed April 2018.

Smith-M et al, Lancet Oncology Volume 20, ISSUE 3, P408-419, March 01, 2019 Addition of radium-223 to abiraterone acetate and
prednisone or prednisolone in patients with castration-resistant prostate cancer and bone metastases (ERA 223): a randomised, double-blind,

placebo-controlled, phase 3 trial -
V4 QUEEN'S CANCER RESEARCH
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Bone Health Agents Reduce the Risk of Fractures

and Other SSEs in ERA 223 (Interim Analysis)

Radium-223 + Radium-223 + : :
Abi/Pred Abi/Pred Placebr(])_+16Agb|/Pred Placebr(])_;?é)llPred
n=155 n=246 - B

With exposure Without exposure With exposure Without exposure
to BHA to BHA to BHA to BHA

Number of all events* (%)

for patients until data 62 (40.0%) 122 (49.6%) 71 (42.0%) 98 (41.5%)
cutoff November 24, 2017

EBRT 25 (16.1%) 65 (26.4%) 32 (18.9%) 52 (22.0%)

Sl UEN el 2 (1.3%) 37 (15.0%) 4 (2.4%) 11 (4.7%)

fracture

Orthopedic surgery 1 (0.6%) 9 (3.7%) 2 (1.2%) 4 (1.7%)

Spinal cord compression 6 (3.9%) 5 (2.0%) 5 (3.0%) 14 (5.9%)
53 (34.2%) 86 (35.0%) 48 (28.4%) 63 (26.7%)

Unplanned interim analysis: data cutoff November 24, 2017.

*Patients with multiple types of SSE-FS events are counted in more than one category of events.

Abi, abiraterone; BHA, bone health agent; EBRT, external beam radiation therapy; Pred, prednisone; SSE, symptomatic skeletal event.

European Medicines Agency: Pharmacovigilance Risk Assessment Committee (PRAC). Assessment Report on Provisional Measures (Xofigo): EMA/170170/2018; 2018. Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/002653/WC500246181.pdf. Accessed April 2018.
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ERA-223: Overall Survival (Primary Analysis)

Hazard ratio Ra-223+Abi/Pred | Pbo+Abi/Pred
0.9 Two-sided (Radium-223/Placebo) N=401 N=405
p-value [95% CI]*
01280  1.195[0.950, 1.505] Number (%) of subjects 155 (38.7%) 141 (34.8%)
s with an event
= 0.6 0, .
% o Number (%) of subjects 246 (61.3%) 264 (65.2%)
£ censored
Zg! ] ‘- “ 25th percentile [95% CI] 18.0 20.5
b oq P e [16.5, 20.0] [17.9, 22.2]
N IR . 30.7 33.3
- Median [95% Cl] [25.8, A] [30.2, 41.1]
Nmber of sublects o MONTHS 75th percentile [95% CI] [AAA] [433;7A]
1 401 397 387 368 343 317 268 192 126 71 42 21 12 11 4 o o ’ o
2 405 397 385 366 348 323 291 218 145 90 52 27 12 9 5 1 o
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ERA-223 SSE-FS and Bone Health Agents (ITT)

With BHAs Without BHAS

) — HR 0.932 (95% CI 0.666—1.306) N T g, HR 1.252 (95% CI 0.971-1.615)

Isk of fracture mitigated
by bone health agent

o 3 6 9 ‘I‘Z 1‘5 ‘\IB ZI'I ZI4 2'7 JID 3'3 3'5 3'9 4'2 4'5 L] 3 6 9 1‘2 1I5 1'& 2I‘| 2‘4 2'? 3‘[] 3'3 3'5 3;1 4'2 4.5
MONTHS MONTHS
Number of subjecls at risk Number of subjecls at risk
1 157 152 145 133 120 111 92 58 43 26 16 9 5 5 1 ] 1 244 228 210 177 152 134 110 68 35 18 9 3 2 1 [ 0
2 17 185 153 142 136 124 103 69 EL) 24 11 7 3 3 2 ¢ 2 233 Fal) 200 181 165 150 111 83 55 35 19 £ 3 2 1 Q
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GUCG 1333 (PEACE Ill) original design

Primary endpoint

Study population Enzalutamide 160 mg qd . rPFS

* Patients with bone- Radium-223

; Target Accrual 55 kBqg/kg IV 4 ks for 6
predominant mCRPC (22 q/kg IV every 4 weeks for
bone metastases) N=560 cycles Secondary

« Asymptomatic or mildly endpoints

. Stratification factors
symptomatic

. LEON)
« WHO PS of 0 or 1 1:1 country -
' . Randomisation * Baseline pain (BPI worst pain 0-1 vs 2-3) * DSS
* No prior treatment with, ’ * Prior docetaxel (yes vs no) * SSE
cypl7 inhibitors, * Use of bone health agents* . T
. * Time to initiation of next
enzalutamide, Ra233, . . lasti
other radionucleotides, iﬁStem'C i)l e
. . era
hemibody radl.othera‘apy Enzalutamide 160 mg qd . Py
* No known brain or visceral PFS2

EENENS * Brief Pain Inventory

Tombal et al. J Clin Oncol 37, 2019 (suppl; abstr 5007)
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After April 2018, use of denosumab or zoledronic
acid was made compulsory in EORTC GUCG 1333

(PEACE 3)

Bone protecting agents (denosumab or
biphosphonates)

Randomized

Before April 2018

After April 2018| (N=160)

(N=115) (N=45)

N (%) N (%) N (%)
no use 62 (53.9) 4 (8.9) 66 (41.3)
use at registration, but stopped before protocol treatment 2 (1.7) 2(4.4) 4 (2.5)
use after bone fracture 2 (1.7) - 2 (1.3)
use at registration and continued 18 (15.7) 33 (73.3) 51 (31.9)
no use at registration, but started during protocol 31 (27.0) 6 (13.3) 37 (23.1)
treatment
Total number with bone protection during treatment 49 (42.6) 39 (86.7) 88 (55.0)

Tombal et al. J Clin Oncol 37, 2019 (suppl; abstr 5007)
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After April 2018, use of denosumab or zoledronic

acid was made compulsory in EORTC GUCG 1333
(PEACE 3)

Cumulative incidence (%)
g

.“] -
30 -
s——
20 -
10 -
D -
T T T T T T T T T T T T T
L] 3 6 9 12 15 18 2 24 27 30 33 36
months since randomization
Patients-at-Risk
Enza with BPA- 49 44 38 29 26 19 16 13 8 [ 3 1
Enza without BPA- 35 33 30 27 22 17 13 7 5 5 0
Enza+Rad with BPA- 39 33 27 23 20 15 11 g 7 4 1 1
Enza+Rad without BPA- 37 37 33 24 18 14 11 7 [ 4 2 1

Tombal et al. J Clin Oncol 37, 2019 (suppl; abstr 5007)

Small numbers beyond month 20

MA-M RAD-TW-0002-1 (11.2019)
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BPA and treatment

CCRCB

Enza with BPA
Enza without BPA
Enza+Rad with BPA
Enza+Had without BPA

CENTRE FOR
CANCER RESEARCH
AND CELL BIOLOGY



EURURO-8116; No. of Pages 2

EUROPEAN URDLOGY xax (Z01TH ] anm-Xan

available at www.sciencedirect.com
journal homepage: www . europeanurology.com

al

European Association of Urology — .

Research Letter

The Case Against the European Medicines Agency's Change
to the Label for Radium-223 for the Treatment of Metastatic
Castration-resistant Prostate Cancer

Joe M. O'Sullivan ®*, Daniel Heinrich®, Nicholas D. James®, Sten Nilsson“, Piet Ost®,

Christopher C. Parker’, Bertrand Tombal ®
QUEEN'S CENTRE FOR
Joves | CCRCB &
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Current prescribing information for radium-223

Indication (unchanged)

...treatment of patients with CRPC, symptomatic
- DONe metastases and no known visceral metastatic

N4 H
- disease

(%)

‘ CRPC accompanied by bone metastases

...treatment of patients with CRPC with
symptomatic bone metastases and no known
visceral metastatic disease

Warnings and precautions (new)

...not recommended for use in. combination
with AAP outside of clinical trials

...not recommended for use in combination
with AAP

...co-administration of this drug with AAP is
not recommended in chemotherapy-naive
patients with asymptomatic or mildly
symptomatic CRPC accompanied by bone
metastases

AAP, abiraterone acetate and prednisone/prednisolone; CRPC, castration-resistant prostate

cancer; mCRPC, metastatic castration-resistant prostate cancer.

MA-M RAD-TW-0002-1 (11.2019)
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Bone Health is an issue for all MCRPC therapies

SPARTAN PROSPER PREVAIL (excluding AFFIRM (excluding COU-AA-301 (excluding
pathological fractures)  pathological fractures) pathological fractures)
14 - 14 - 14 - 14 4 14 4
F
g 7% 124 124 124 124
5 9.8%
Q 10 104 104 8.8% 101 101
< 84 8- 8- 8- 8
A g 5.9%
£ 61 6 4.9% 61 6+ 6
; 4 4 4 4 4.0% 4
- —~ - 3.00/ B B
& y 2.3%
£ 27 2 2 i 0.8% 24
o
0 0 0 0 0-
M Apalutamide Enzalutamide Enzalutamide Enzalutamide Abiraterone + prednisone
Placebo Placebo Placebo Placebo Placebo

O’Sullivan-JM et al: Radium-223 Within the Evolving Treatment Options for Metastatic Castration-resistant Prostate Cancer:
Recommendations from a European Expert Working Group. Eurr Urol Onc 2019 https://doi.org/10.1016/j.eu0.2019.02.007
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https://www.ncbi.nlm.nih.gov/pubmed/30454914/

Ra223: questions to be answered

e Can Ra223 be used after enzalutamide or abiraterone
(sequencing) ?

QUEEN'S | g9 g i gy [ CENTRE FOR
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Ra-223 patient characteristics & overall survival

In the real world setting

RCT Real World Evidences
iIEAP? REASSURE? FLATIRON* PARABO?
Dates Jun 2008-Feb 2011  Jul 2012 — Dec 2013  Aug 2014-Nov 2017  Jan 2013-June 2017 Up to March 2018
n 614 708 1435 625 333
Age, median yrs 71 72 73 73 74
Prior docetaxel, % 57 60 37 26 35
Prior abiraterone, % 0 31 30 30 21
Prior enzalutamide, % 0 7 38 26 32
U?S ’r%fa?)/HBAI;)% 41 (1?/?[8) 39 (42/72 1) 34
PSA, median 146 143 59 38 60.8
ALP 211 149 S‘Z‘ZZ y ;‘2‘8 108 126
LDH 315 na 21% = 250 196 na

ALP, alkaline phosphatase; BHA, bone health ac 2nt; BP, bisphosphonate; d’'mab, denosumab; LDH, lactate dehydrogenase; na, not
available; OS, overall survival; PSA, prostate-specific antigen;

1. Parker C et al. N Engl J Med 2013;369:213-223. 2. Miller K et al. Presented at European Society for Medical Oncology; Munich, Germany;
October 19-23, 2018. 3. Sternberg C et; Munich, Germany; October 19-23, 2018. 5. Poeppell et al. Presented at European Society for
Medical Oncology, Munich, Germany, October 19-23, 2018al. Presented at European Society for Medical Oncology; Munich, Germany;
October 19-23, 2018. 4 Higano C et al. Presented at European Society for Medical Oncology
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Consistent OS from RCT to RWE

Randomized control trial

Xofigo® (n=614)
ALSYMPCA
(N=921) |EEEMJORGESEY] 1.3

+ 3.6 month

P<0.001; HR: 0.70 (95% Cl: 0.58-0.83)

Patients who received prior

Real World Evidences second-generation antihormonal
abiraterone (%) enzalutamide (%)
(95%Cl1:13.2-16.3) 15.2 30 26
PARABO ECEEES) 95%Cl:147-18.9)  17.1 = 21 32
"""" 30 38
iEAP KB 15.9° EEEEEE 31 7
0 5 1‘0 15 20

Overall survival in months

1. Parker C et al. N Engl J Med 2013;369:213-223. 2. Miller K et al. Presented at European Society for Medical Oncology; Munich, Germany;
October 19-23, 2018. 3. Sternberg C et; Munich, Germany; October 19-23, 2018. 5. Poeppell et al. Presented at European Society for Medical
Oncology, Munich, Germany, October 19-23, 2018al. Presented at European Society for Medical Oncology; Munich, Germany; October 19-23,
2018. 4 Higano C et al. Presented at European Society for Medical Oncology

QUEEN’S CENTRE FOR
ONIVERSITY \ ( :( : R( :ﬁ cancer REsearcy

MA-M RAD-TW-0002-1 (11.2019)



Consistent low skeletal events from RCT to RWE

Randomized control trial

ALSYMPCA Xofigo® (n=614)

(N=921) [EEIJONGESTY))

Real World Evidences

PARABO RGGE:E) 1

N (V-709) 21

0 10 20 30 40
Overall incidence of skeletal events, % of patients

1. Parker C et al. N Engl J Med 2013;369:213-223. 2. Miller K et al. Presented at European Society for Medical Oncology; Munich, Germany; .

October 19-23, 2018. 3. Sternberg C et; Munich, Germany; October 19-23, 2018. 5. Poeppell et al. Presented at European Society for Medical QUEEN’S SEZEZ%Z%EEARCH
UNIVERSITY AND CELL BIOLOGY
BELFAST

Oncology, Munich, Germany, October 19-23, 2018al. Presented at European Society for Medical Oncology; Munich, Germany; October 19-23,
2018. 4 Higano C et al. Presented at European Society for Medical Oncology
MA-M RAD-TW-0002-1 (11.2019)




Ra223: questions to be answered

« When is the best time to recommend radium-223
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A window to consider treatment with radium-

223 to maximize clinical benefit?!

Death34

Novel Anti-Hormonal Therapy

I
1
1
|
|
\
l
— 1
e I
) I
| 1
! . Chemotherapy??3
< ! PSA Progression23 o
wn | Radiological
ol | Progression3
|
: VISCERAL
! METASTASES
| :
1
i i ' FUNCTIONAL DECLINE AND
1
l PSA Nadir | ! SYMETSES
I ! :
1 1
! 11 MONTHS ' 5 MONTHS | 9-12 MONTHS 12-24 MONTHS
: >

*Not drawn to scale.

OS, overall survival.

1. ESMO MCBS, 2019. Available at: https://www.esmo.org/mcbs 2. Ryan CJ, et al. N Engl J Med 2013;368:138-148. 3.
Beer TM, et al. N Engl J Med 2014;371:424-433. 4. Ryan CJ, et al. Lancet Oncol. 2015;16:152
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When iIs the best time to recommend radium-2237?

« When is the best time to recommend radium-223

v In theory any symptomatic bone mCRPC without visceral
disease is a good candidate

v’ Practically a vast majority of patients will receive an AR
pathway inhibitor first.
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Prostate cancer disease and treatment flow

Non-metastatic Metastatic
A A

nmCRPC
anSPC Non-metastatic (hm) castration-

) . resistant (CR) prostate cancer
Non-metastatic (nm) hormone-sensitive (PC)

(HS) prostate cancer (PC) .
Progressing on ADT; not yet
metastatic

t MHSPC
e Metastatic (m) hormone-
'ﬂ‘ 'n' sensitive (HS) prostate

MCRPC

Metastatic (m) castration-resistant (CR)
prostate cancer (PC)

Metastatic disease, resistant to ADT

cancer (PC)
Newly diagnosed metastases;

Di agnosis no prior castration with ADT
« Watch and wait||- LHRH thera 2nd-generation anti-androgen
‘n - Radiotherapy || 1st t'py - ADT + apalutamide? AT S dloppianel = v Ragdium-223 dichloride ’
'? py st-generation P ADT + abiraterone56
@Y | Surgery anti-androgen Chemotherapy

ADT, androgen deprivation therapy; LHRH, luteinising hormone-releasing hormone. 1. Urotoday.com. Available from https://www.urotoday.com/recent-abstracts/urologic-oncology/prostate-cancer/102063-
fda-approves-apalutamide-first-treatment-for-nonmetastatic-castration-resistant-prostate-cancer-nmcrpc.html. Accessed February 2018. 2. James N, et al. Lancet. 2016;387(10024):1163-77. 3. Sweeney

CJ, et al. N Engl J Med. 2015;373(8):737-746. 4. Vale CL, et al. Lancet Oncology. 2016;17(2):243-256. 5. James ND, et al. N Engl J Med. 2017;377(4):338-351. 6. Fizazi K, et al. N Engl J Med.
2017;377(4):352-360.
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Potential role for Radium-223 in mCSPC

ADRRAD Trial (Belfast)

Primary Endpoints

* Toxicity

e Quality of Life
Secondary end points
* WBMRI response
* PSA/ALP
* CTCs

e Phase 1/2
e T1-4 NO-1 M1b

Docetaxel x 6

Androgen Deprivation Therapy

74Gy/60 37fr
prostate + Nodes

(VMAT) 30/30 patients now recruited

I I I I I NNoO duonseexllfi)rici::iendg ttO 0X>i ::clfily

—)

Radium-223
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ADRRAD patient # 1

At diagnosis Post ADT + 6 x Docetaxel Post RT + 6 x Radium-223
PSA 3300ng/ml PSA 24ng/ml PSA <0.03ng/ml
ALP 2000 ALP 180 ALP 70

2 QUEEN’S CENTRE FOR
 ONIversiry \ (:( : R( : B ancer REsearcr
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STAMPEDE - next steps — More Radiotherapy!

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Standard-of-cars {(SOC) = ADT (+HT)
SOC+zoledronic acid

SOC+docetaxel

SOC+eslecoxid

SOC+zoledronic acid+docetaxel

SOC+zoledronic acid+celecoxib

Pts in comparison
[ Pts not in comparison

(+{-docetaxel)

SOC+M1|RT (M1}
SOC+(EJAW

SOC+metformin
SOCHEZ
SOC+rucaparib [BioMks)

SoC + SABR to Oligomets (low volume)
SoC + Local RT + Radium

] |
A Abiraterone !
# SOC+enzalutamide+abiraterone

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
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Conclusions

« Bone remains the most significant metastatic site in CRPC
« Radium-223 - Overall survival benefit with low toxicity

« New awareness of bone health — relevant to all CRPC
therapeutics

« Value/Safety of combination therapy?

 Need to better understand interaction between Radium-223
and bone microenvironment
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