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Why should we use bone treatments?

To improve overall survival

To improve quality of life

To delay symptomatic SREs

To delay bone metastases



Effect of bone treatments on overall survival
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Saad et al. INCI (2002) Vol 94: 1458-1468



Effect of bone treatments on overall survival
Zoledronate

Deaths 25 40 32

Median OS 546 days 407 days 464 days

Saad et al. INCI (2002) Vol 94: 1458-1468



A Double-Blind, Placebo-Controlled, Randomized Trial
of Oral Sodium Clodronate for Metastatic Prostate
Cancer (MRC PRO5 Trial)
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HR = 0.8 (95% CI = 0.62 to 1.03)
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0.1 — Active 111 155

Control 124 156
0.0
0 24 36 48 60

Time from randomization (months)
Patients at risk (Events)

Active 155 (17) 138 (31) 106 (26) 80 (23) 42 (10) 15 (3) 6 (0) 3
Control 156 (27) 129 (35) 94 (28) 65 (20) 38 (10) 17 (3) 7 (0) 3

Dearnaley et al. INCI (2003) 95(17):1300



Effect of bone treatments on overall survival
Denosumab vs zoledronate

Median months (95% Cl)
—— Denosumab 19-4 (181-21.7)
—— Zoledronic acid  19-8 (18-1-20-9)

HR 1-03 (95% CI 0-91-1-17; p=0-65)
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Patients at risk
Denosumab 950 872 746 427 310
Zoledronic acid 951 864 745 401 297

Fizazi et al. Lancet (2011) 377:813



Effect of bone treatments on overall survival

Radium-223
100 =
90 o HR = 0.695
. 95% CI, 0.581, 0.832
- P = 0.00007
60 =
0 50 =
0. Radium-223, n = 614
Median OS: 14.9 months
30 =
2405 Placebo, n = 307
10 Median OS: 11.3 months |_l
O | | | | | | | | | | | |
Month 0 3 6 9 12 15 18 21 24 27 30 33 36 39

Radium-223 614 578 504 369
Placebo 307 288 228 157

274 178 105 60 41 18 7 1 0 0
103 67 39 24 14 7 4 2 1 0

Parker et al. ASCO 2012



Why should we use bone treatments?

 To iImprove overall survival

 To Improve quality of life

To delay symptomatic SREs

To delay bone metastases



Effect of bone treatments on quality of life
Zoledronate

« ECOG PS

“No statistically
* FACT-G significant differences”
« EURO-QOL

Saad et al. INCI (2002) Vol 94: 1458-1468



Effect of bone treatments on quality of life
Zoledronate

B 4 mg 8 mg Il placebo

anaemia fever oedema fatigue myalgia

Saad et al. INCI (2002) Vol 94: 1458-1468



Effect of bone treatments on quality of life
Denosumab vs Zoledronate



Effect of bone treatments on quality of life
Radium-223

(A) Responder Analysis Based on Changes in (B) Responder Analysis Based on Changes in
FACT-P Summary Scores FACT-P Subscale Scores
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Why should we use bone treatments?

 To iImprove overall survival

 To Improve quality of life

To delay symptomatic SREs

To delay bone metastases



Effect of bone treatments on time to SREs
Zoledronate

Zol4 mg

Zol 8/4 mg
Placebo
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Saad et al. INCI (2002) Vol 94: 1458-1468




Effect of bone treatments on time to SREs
Denosumab vs Zoledronate

Median months (95% Cl)
—— Denosumab 20-7 (18-8-24-9)
—— Zoledronicacid 17-1(15-0-19-4)

HR 0-82 (95% CI 0-71-0-95; p=0-0002 for non-inferiority analysis*;
p=0-008 for superiority analysis*)
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Patients at risk Study month

Denosumab 950 582 472 361 259 168 115
Zoledronicacid 951 544 407 299 207 140 93

Lancet 2011; 377: 813-22




Effect of bone treatments on time to SREs

Radium-223
100 =
o HR = 0.64
95% CI, 0.52, 0.78
2 P < 0.0001

70 =

90 Radium-223, n = 614

. 50 Median: 12.2 months
Y0
40 -
&lin Placebo, n = 307 g:_l
20 Median: 6.7 months
10 =
O | | | | | | | | | | | | | | | | | | | |
Month 0 3 6 9 12 15 18 21 24 27
Radium-223 614 487 332 193 125 ) 31 8 8 1
Placebo 307 207 108 51 33 17 8 6 3 1

*Provisional data



Effect of bone treatments on time to SREs
Radium-223

Variable Subgroup N Hazard Ratio HR 95% ClI

All Patients 809 @ 0.610 0.461-0.807

Total ALP < 220 U/L 452 H@— 0.513 0.358-0.735
2220 U/L 357 —@—1— 0.828 0.534-1.284

Current Use of Bisphosphonates Yes 331 —@— 0.464 0.288-0.748
No 478 —@— 0.715 0.507-1.009

Prior Use of Docetaxel Yes 470 —@— 0.561 0.400-0.788
No 339 —@—T 0.730 0.450-1.186

o 05 1 15 2

Favours Favours
Radium-223 Placebo



Comparison of SREs across phase lll trials
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% patients with SRE up to

Effect of bone treatments on time to SREs
Zoledronate
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Saad et al. INCI (2002) Vol 94: 1458-1468



Effect of bone treatments on SREs
Denosumab vs Zoledronate
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Effect of bone treatments on time to SREs
Radium-223

Number (%) of events Time to event
(radium-223 vs. placebo)
SRE component* Radium-223 Placebo Pt HR (95% CI)
(n =614) (n =307)

External beam 186 (30.3) 105 (34.2) 0.00117 0.67 (0.52—0.85)
radlotherapy (EBRT)

Spmal cord compression 25 (4 1) 21 (6 8) O 025 0.51 (O 28-0.93)

Pathologic bone fracture | 32 (5.2) 20(65) | 009 |0.62(0.35-1.09)
12 (2) 7(2.3) 0.479 | 0.71(0.28-1.80)

TNot adjusted for multiplicity

Parker et al. J Clin Oncol 2012;30(suppl.): abstr LBA4512.



Are SREs what they used to be?

« Skeletal morbidity rate = n of SREs per patient-year

« Skeletal morbidity rate in Saad trial (2002)
— 1.49 for placebo
— 1.06 for 8mg zoledronate
— 0.8 for 4mg zoledronate

« Skeletal morbidity rate in Fizazi trial (2011)
— 0.6 for zoledronate
— 0.5 for denosumab



Effect of bone treatments on time to SRE
Denosumab vs Zoledronate
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Rate ratio 0-82 (95% Cl 0-71-0-94; p=0-004; adjusted p=0-008*)

Events
—— Denosumab (n=950) 494
—— Zoledronic acid (n=951) 584
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Lancet 2011; 377: 813-22




Abiraterone delays time to SRE

AA Placebo P Value
(n =797) (n = 398)

Time to first SRE (pathologic fracture/spinal cord compression/
palliative radiation/bone surgery)

25™ percentile,
days

301.0 150.0 < 0.0001

Logothetis et al. J Clin Oncol 2011; 29 (Suppl): Abstract 4520 (oral presentation)



Enzalutamide delays time to SRE

100 -
80 -
HR 0.62; p<0.0001
S 60 -
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— Enzalutamide
20 - = Placebo
O [ [ [ [ [ [ [ |
Month ¢ 3 6 9 12 15 18 21 24
Enzalutamide  gog 676 548 379 209 87 19
Placebo 399 278 196 128 68 33 11 0

De Bono et al. J Clin Oncol 2012;30(suppl.): abstr 4519 and accompanying presentation



Are SREs as common as they used to be?

« Abiraterone, enzalutamide and radium-223 delay SREs

Do zoledronate and denosumab provide additional
benefit in terms of SRE delay?

* If so, which SREs do they delay, and by how much?



Why should we use bone treatments?

 To iImprove overall survival

 To Improve quality of life

To delay symptomatic SREs

To delay bone metastases



Effect of bone treatment on time to metastasis
Denosumab

HR 0-85 (95% Cl 0-73-0-98), p=0-028
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Median survival (months) Events
—— Denosumab 295 335
— Placebo 25-2 370

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

Number at risk Month

Denosumab 716 695 605 521 456 400 368 324 279 228 185 153 111 59 35
Placebo 716 691 569 500 421 375 345 300 259 215 168 137 99 60 36

Smith et al. Lancet (2011)



.... but were these men metastatic at
baseline?

Technetium bone scan NaF PET scan



Why should we use bone treatments?

Overall survival

Quality of life

Symptomatic
SRE prevention




How should we use bone treatments?

« Radium-223 in men with bony metastatic CRPC
— In non-chemotherapy patients
— and post-chemotherapy

« Zoledronate in clinical trials
— eg. STAMPEDE, TRAPEZE

« Denosumab for treatment of osteoporosis



