Castrate-resistant prostate cancer:
Bone-targeted agents
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Osteolytic and osteoblastic bone metastases:
presence of osteoclasts irrespective of radiology
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The prognostic importance
of bone-related factors in mCRPC
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Skeletal-Related Events (SRE) in men with bone
metastases from prostate cancer

Pain requiring Pathologic Spinal Cord Surgery to
Radiation to Fracture Compression Bone
Bone
33% 25% 8% 4%

Saad, et al. J Urol 2003;169(Suppl).



Zoledronate: Time to Skeletal-Related Event

In MCRPC
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Percent of patients

Proportion (%) of Patients With Each
SRE

Radiation to Fractures Spinal cord  Antineoplastic  Surgeryto  Hypercalcemia
bone compression therapy bone

Ml Zoled acid 4 mg (N = 214) E Placebo (N = 208)



Trapeze Phase Il trial in mCRPC:
Symptomatic Skeletal Events (SSE)
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Zoledronic Acid for CRPC:
Overall survival
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Clodronate in Hormone-Sensitive
Prostate Cancer

Overall survival
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The “vicious cycle” of bone metastases

Prostate cancer
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Targeting RANK-L: Proof of concept

RANK-L overexpressed
by osteoblasts
in bone metastases
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Denosumab: Time to First SRE in patients with
established bone metastases

Proportion of Subjects Without SRE
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Denosumab:
time to first symptomatic event (SSE)
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Preventing the onset of
the worst enemy:

Spinal cord compression
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Use of bone-targeted agents with
abiraterone (COU-302)
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Bone-targeted agents:
Are they worth using?
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Morbidity reduced * No demonstrated role in
Prevention vs treatment survival
Overall good tolerance * ONIJ (1-2%), hypocalcemia

Cheaper than most new
cancer drugs




Osteonecrosis of the jaw

Data from 3 randomized trials (n=5723)

ONJ in 89 (1.6%) pts
— 37 (1.3%) zoledronic acid
— 52 (1.8%) denosumab (p = 0.13)

Tooth extraction in 62% of pts with ONJ
— Disruption of denosumab recommended
— Antibiotics recommended

ONJ conservative treatment in >95%
ONJ resolution in 36%

Saad F, Ann Oncol 2012; 23: 1341-7



No benefit of zoledronic acid in pts with
castrate-sensitive metastatic CaP

n= 645 pts with HSPC and bone mets
_~ Immediate Zoledronic Acid
Zoledronic Acid when CRPC -

:
Median time to SRE: 3
32 mo vs 30 mo (HR=0.97) t

Smith MR, J Clin Oncol 2014; 32: 1143-50



Zoledronic acid in hormone-sensitive CaP: Survival

(Stampede)
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Does Zoledronic Acid prevent the onset of bone
metastases? The ZEUS trial

+/- local treatment, +/- ADT

High-risk PCa with at least one
of the following criteria:

* Gleason Score 8-10

* pN+

W Treatment duration 4 years

Median follow-up: 4.8 years

Zoledronic acid 4 mg Q3

Overall survival

Time untill death (due to all causes)

Primary endpoint: Bone metastases \

Cum Survival

Zoledronate 13.7 %
Control 13%
p=0.72

Follow up in ye
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Proportion of patients
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Should Denosumab be used to prevent
the onset of bone metastases in CRPC?

The « 147 » trial
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Should we use bone-targeted
agents to prevent bone loss in men
receiving ADT?



Annual Zoledronic Acid Increases BMD
During GnRH Agonist Therapy
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Denosumab Fracture Prevention Study

Current androgen deprivation

therapy for patients with / for 3 yrs
prostate cancer who are older

than 70 yrs of age or with T

(N = 1468)

Denosumab 60 mg gébm

* Primary endpoint: BMD
e Secondary endpoint: new vertebral fractures

ClinicalTrials.gov. NCT00089674.



Denosumab Increased BMD at All
Skeletal Sites
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Denosumab to Prevent Fractures

10 7 M Denosumab
M Placebo

P=.004 P=.004 P =.006

New Vertebral Fracture (%)

12 24 36
Mos

Patients, n 13 2 22 7 26 10

Smith MR. N Engl J Med. 2009;361:745-755



zmees /Y Conclusion: Bone-targeted agents
in advanced prostate cancer

* |In metastatic CRPC:
— Zoledronic acid: SRE improved
— Denosumab: SRE improved (>ZA)
— SSE also improved

* No current role in hormone-sensitive metastatic
prostate cancer (except for prevention of bone
loss)

* Not approved in non-metastatic CRPC (unfavorable
risk/benefit balance)



Toward team treatment for BOne metastases




