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A Randomized, Placebo-Controlled Trial of Zoledronic
Acid in Patients With Hormone-Refractory Metastatic
Prostate Carcinoma

Fred Saad, Donald M. Gleason, Robin Murray, Simon Tchekmedyian,
Peter Venner, Louis Lacombe, Joseph L. Chin, Jeferson J. Vinholes,
J. Allen Goas, Bee Chen

For the Zoledronic Acid Prostate Cancer Study Group
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J Natl Cancer Inst 2002;94:1458-68



A Randomized. Placebo-Controlled Trial of Zoledronic
Acid in Patients With Hormone-Refractory Metastatic
Prostate Carcinoma

Fred Saad, Donald M. Gleason, Robin Murray, Simon Tchekmedyian,
Peter Venner, Louis Lacombe, Joseph L. Chin, Jeferson J. Vinholes,
J. Allen Goas, Bee Chen

For the Zoledronic Acid Prostate Cancer Study Group
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THE VICIOUS CIRCLE

Primary tumor

~~
Detachment (MMPs)
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Bone-deri Osteoblastic Factors o - ellular Ca2*
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(TGF-B, IGFs)\, (PTHrP, TGF-B, IL-11) J
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Osteoblasts
Osteoclasts Mineralized Bone Matrix

Kingsley LA et al Mol Cancer Ther 2007,6(10):2609-2617




Novel Therapies for Metastatic Castrate-Resistant
Prostate Cancer
Farshid Dayyani, Gary E. Gallick, Christopher J. Logothetis, Paul G. Corn

Targeting

Tumor cell - > Tumor (bone)
microenvironment

J Natl Cancer Inst 2011;103:1665-1675



Drugs targeting AR and SRE prevention

Abiraterone
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Enzalutamide: Tempo al primo SRE

* Iltempo diinsorgenza del primo SRE e stato significativamente ritardato da enzalutamide

rispetto a placebo:
— 16.7 versus 13.3 mesi (HR=0.69, 95% Cl: 0.57—-0.84; p<0.001)
—  31% riduzione del rischio di SRE

100 7
80 1 Enzalutamide: 16.7 mesi
. (95% Cl: 14.6-19.1)
X
o 60 -
Q) e e e e e e e e e e T e e -
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w 40 -
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w
20 - Placebo: 13.3 mesi
(95% CI: 5.5-NYR)
O 1 1 1 1 1 1 || 1
0 3 6 9 12 15 18 21 24
N. a rischio: Tempo all’evento (mesi)
Enzalutamide, n= 800 676 548 379 209 87 19 2 0
Placebo,n= 399 278 196 128 68 33 11 0 0

Tempo al primo SRE definito come il tempo di radioterapia, chirurgia ossea, fratture ossee patologiche, compressione del midollo
spinale o il cambiamento di terapia antineoplastica per trattare il dolore osseo.

Cl=intervallo di confidenza; HR= rapporto di rischio; NYR= non ancora raggiunto; SRE= eventi scheletrici correlati.

De Bono J, et al. Presented at ASCO 2012; Oral presentation 4519.



(0} G9l ¢lc €€ 119-d 1947 GS¢ £ee €le 119-d

9l €8 9el 69t Lllg+d ve Liy X7 691 1lg+d
e 861 562 Z9e Llg-wv 8¢ 192 Lee 2oe 11g-vv
8l 701l ovl v8L 119+ vV 0e rel €91 vl 1189+ vV
WS I MSuU 1Y
(owl) s (ow) s
o] oc o] 0 0g 0z o] 0
| | | | - | | | | o
(coe-vgl)9ee 119-d . (l've-89e) L'0oe 118-d 9
@N-v02) L'9g 118 +d=— S (GN-9'92) 60 11 +d —
(@N-292)3N 118 - WY = | e = (€6e-9'82) 9°'LlE 11G- VYV == | iz
@AN-008)3IN 119 + VY — s GN-IN)3IN 119+ vV —
(1D %56) Uelpsiy g (1D %56) ueipsy m
Fov B o
g &
o 2
g9 B 5
i =
c S
w
v -
E
L oo1 (9) e Lo (W)

,UDAY [ sapapy) |, DUIOIAI 041y *, 131 | PIDMOH

s [ g ‘ yoayyl uniy] ¢, aYpuoT iy ‘, a.Llod aq 1319d ‘Uil Y Spwoy] ‘,13pn.Lf SaAx
‘4 YHON 17035 *,,, 129 AT ZSDWIOL *, 110MSUIDH @ uyjo[ *, SULIDMUIA [NDJ *(SIPINA "V 1239d
" 1Zpz1] WDy *, bZNOS ap Invd ‘;SBAY10307 [ 1aydoisLiy) ‘ouog ap 'S uuniyof

Lypnus Y maynvA *, Jdodyany ~q punq *, jaddod uvA yLpuay ‘,a.40YS [DaN ‘.., ppDS pal]

Z0£-YV-N0D ApmsS Jo sisA[euy J0H 1S0d :91190Y dU0JdIeIIqy YIIMm
Paieal] sjuaned Jd0ue) 31eIS0.dd JUPISISAI-UOIIRIISE) JIPISPIIA
nreu-Aderayiowday) ur sarderdy] pajdsiel-auoyg jo peduwy




A Double-Blind, Placebo-Controlled, Randomized Trial

of Oral Sodium Clodronate for Metastatic Prostate

Cancer (MRC PROS Trial)

David P. Dearnaley, Matthew R. Syvdes, Malcolm D. Mason, Mark Stott,
Christopher S. Powell, Anne C. R. Robinson, Peter M. Thompson, Leslie E. Moffat,

Sharon L. Naylor, Mahesh K. B. Parmar
And the MRC PRO5 Collaborators
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J Natl Cancer Inst 2003;95:1300-11
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SRE-Free Survival
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ORIGINAL REPORT

Randomized Controlled Trial of Early Zoledronic Acid in
Men With Castration-Sensitive Prostate Cancer and Bone
Metastases: Results of CALGB 90202 (Alliance)

Matthew R. Smith, Susan Halabi, Charles J. Ryan, Arif Hussain, Nicholas Vogelzang, Walter Stadler,
Ralph J. Hauke, J. Paul Monk, Philip Saylor, Nirmala Bhoopalam, Fred Saad, Ben Sanford, W. Kevin Kelly,

Michael Morris, and Eric J. Small
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Is Time to First Skeletal-Related Event
the Best Primary End Point in the
Assessment of Bisphosphonate
Efficacy in Patients With Castration-
Sensitive Prostate Cancer?

Smith et al, 7 was plmned to be administered to all patients at the
omset of castration-resistant disease. but this was not the case with
dodronate in the MRC study,

In the prootal randomired clinical study in patients with
castration-resistant prostate cancer and bone metastases,' 7 adminis-
tration was asocisted with a nonsignificant survival improvement
compared with placebo. 50 the exposure to £ during the castration-
resistant phase of patimis who were andomly asigned to the placebo
arm in the study by Smith & al® may have been respansible for the

Francesca Valcamonico

University of Brescia, Azienda Ospedaliera Spedali Civili, Brescia, Italy

Fausto Petrelli
Azienda Ospedaliera Treviglio, Treviglio, Italy

Laura Ferrari, Vittorio Ferrari, and Salvatore Grisanti
University of Brescia, Azienda Ospedaliera Spedali Civili, Brescia, Italy

Sandro Barni
Azienda Ospedaliera Treviglio, Treviglio, Italy

Alfredo Berruti

University of Brescia, Azienda Ospedaliera Spedali Civili, Brescia, Italy

September 2014
Lower Upper

Study Outcome HR Limit Limit z P HR (95% ClI)
—a—

Smith 2014 0S 0.800 0.621 1.031 1.723 .085 _.__

Dearnaley 2002 0OS 0.880 0.699 1.108 1.087 .277

0.843 0.711 1.000 1.963 .050 l).IB 1 2

Favors BP Favors control




| absolutely
disagree!!

Marthew Smith
MO, PhD
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Addition of docetaxel or bisphosphonates to standard of >R®
care in men with localised or metastatic, hormone-sensitive
prostate cancer: a systematic review and meta-analyses of

aggregate data

Claire L Vale*, Sarah Burdett*, Larysa H M Rydzewska, Laurence Albiges, Noel W Qlarke, David Fisher, Karim Fizazi, Gwenaelle Gravis, m
Nicholas D James, Malcolm D Mason, Mahesh K B Parmar, Christopher | Sweeney, Matthew R Sydes, Bertrand Tombal, Jayne F Tierney, for the
STOpCaP Steering Group

A

Control Treatment Hazard ratio (95% Cl)
CALGB 90202® 151/322  134/323 —-i—— 0-88 (0-70-1-11)
PRO52 NA/140 NA/138 — 077 (0-63-0-94)
STAMPEDE® (SOC +/-ZA) 350/724 170/366 —_— 0-93 (0-78-1-12)
STAMPEDE® (SOC +Doc+/-ZA) 144/362 158/365 _._a_ 1-04 (0-79-1-37)
Overall o 0-88 (0-79-0-98)
Heterogeneity: y’=3-55; df=3; p=0-314; I’=15-5% 0|5 ' ! 5

+— —>

Favours SOC + bisphosphonate ~ Favours SOC

Vale CL et al. Lancet Oncol. 2015



Dormancy and relapse
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Brian Ell and Yibin Kang Cell 151, October 26, 2012



available at www .sciencedirect.com
journal homepage: www.europeanurology.com
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Prevention of Bone Metastases in Patients with High-risk
Nonmetastatic Prostate Cancer Treated with Zoledronic Acid:
Efficacy and Safety Results of the Zometa European Study (ZEUS)

Manfred Wi_rth @ Teuvo Tammela®, Virgilio Cicalese®, Francisco Gomez Veiga 4 Karl _Delﬁere 3
Kurt Miller”, Andrea Tubaro, Matthias Schulze”, Frans Debruyne’, Hartwig Huland’,
Anup Patel’, Frederic Lecouvet®, Christien Caris', Wim Witjes"’

*University Clinic Carf Gustav Carus, Urofogy, Dresden, Germany; ®Tampere University Hospital and University of Tampere, Urology, Tampere, Finland;
“Azienda Ospedaliern S Giuseppe Moscati™. Urofogy, Avellino, fraly; * A Coruria University Hospital, Urology, A Coruia, Spain; = Atrium Medisch Centrum,
Urology, Heerlen, The Netherlands; ' Charite, Universitdts medizin, Urology, Berfin, Germany; ® “Sant'Andrea Hospital”, Urology, Rome, Iraly; " Private Practice
Schulze, Maridkieeberg, Germany; 'Andros Clinic, Urology, Amhem, The Netheriands; ' University Krankenhaus Eppendorf, Urology, Homburg, Germany;
*Clinigues Universitaires Saint Luc, Université Catholigue de Louvain, Radiology, Brussels, Belgium; ' European Association of Urology, Research Foundation,
Arnthem, The Nethe riands
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VOLUME 31 - NUMBER 30 : OCTOBER 20 2013

ORIGINAL REPORT

JOURNAL OF CLINICAL ONCOLOGY

Denosumab and Bone Metastasis—Free Survival in Men
With Nonmetastatic Castration-Resistant Prostate Cancer:
Exploratory Analyses by Baseline Prostate-Specific Antigen
Doubling Time

Matthew R. Smith, Fred Saad, Stephane Oudard, Neal Shore, Karim Fizazi, Paul Sieber, Bertrand Tombal,
Ronaldo Damiao, Gavin Marx, Kurt Miller, Peter Van Veldhuizen, Juan Morote, Zhishen Ye, Roger Dansey,
and Carsten Goessl
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Mechanism of action of Radium-223

1. R223 mimics calcium and is incorporated in areas of new bone formation (complexes of hydroxyapatite)
2.  R223 emits alpha-particles with high efficiency (multiple double-strands DNA breaks) and in a short range
(<10 cell diameter)
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Alpha Emitter Radium-223 and Survival
in Metastatic Prostate Cancer

A Overall Survival

Hazard ratio, 0.70 (95% Cl, 0.55-0.83)
P=0.001
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Parker C, et al. N EnglJ Med. 2013;369:213-223
Vogelzang NJ, et al. J Clin Oncol. 31,2013 (suppl; abstr 5068).



Fattori predittivi di efficacia in corso di Radium 223

Median change from baseline to 4 weeks after last injection (week 16)

Radium 223 Placebo P
Bone ALP* —66% +9% < 0.0001
Total ALP* —46% +31% <0.0001
PINP* —63% +38% <0.0001
CTX-I' -31% +32% 0.002
ICTP? +15% +43% 0.011
PSA* —24% +45% 0.003

ALP, alkaline phosphatase; CTXI, cross-linked C-terminal telopeptides of type | collagen; ICTP, C-terminal telopeptides of type | collagen;
PINP, amino-terminal procollagen propeptides of type.
*Bone formation marker.
tBone resorption marker.
tProstate tumor growth marker.
Nilsson S, et al. Lancet Oncol 2007;8:587-594.
Nilson S et al. Lancet Oncology 2007



SECONDARY ENDPOINTS

T ALP and OS

Time to SSE [
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Parker C, et al. N Engl J Med. 2013;369:213-223



Mechanism of action of Radium-223

» Osteoblastic

CaP

Growth factors
(e.g., TGF-B)

Osteoclastic
Factors:

(e.g., RANKL, IL-6)

"

Biphosphonates
Denosumab

Osteoclast

=\

Old Lamellar Bone

Factors:
(e.g., BMP, ET-1)

l Radium-223

Osteoblast r/

Osteoblast
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EORTC protocol 1333-GUCG - PEACE Ill

“Studio randomizzato di fase 3 che confronta enzalutamide vs. la combinazione di Ra223 e enzalutamide in
pazienti mCRPC con metastasi ossee, sintomatici o lievemente sintomatici”.

Disegno dello Studio: Fase 3, globale, multicentrico, prospettico,
enzalutamide + Radium 223 vs enzalutamide

Pazienti: Sample size stimato: 560 pazienti

Data prevista di fine studio: Aprile 2021

Obiettivi * Primary Endpoints:

dello Studio - Valutare se la combinazione di ENZALUTAMIDE e Ra223 migliora il tempo
alla progressione radiologica (rPFS1) rispetio ad ENZALUTAMIDE come
agente singolo

* Secondary endpoints:

- Valutare se la combinazione ENZALUTAMIDE e Ra223 offre vantaggi
rispetto al solo ENZALUTAMIDE in termini di endpoint secondari di
efficacia (OS, S5E ed altri), confrontare il profilo di sicurezza dei due
approcci e documentare il loro impatto sul paziente: dolore e gqualita
della vita.

B u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies « About Studies v Submit Studies « Resources v About Site =

Home >  Study Record Detail ) Save this study Saved Studies (0)

Radium-223 Dichloride and Abiraterone Acetate Compared to Placebo and Abiraterone Acetate for Men With Cancer of the Prostate When
Medical or Surgical Castration Does Not Work and When the Cancer Has Spread to the Bone, Has Not BEeen Treated With Chemotherapy and
is Causing no or Only Mild Symptoms (ERA 223)

This study is ongoing, but not recruiting participants. ClinicalTrials.gov Identifier:
Sponsor: NCT02043678
Bayer First Posted: January 23, 2014

Last Update Posted: September 7, 2017
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A PILOT PHASE IV STUDY TO EVALUATE VARIATION IN BONE MINERAL DENSITY, LEAN
AND FAT BODY MASS MEASURED BY DUAL-ENERGY X-RAY ABSORPTIOMETRY IN
PATIENTS WITH PROSTATE CANCER WITHOUT BONE METASTASES

TREATED WITH DEGARELIX

PROTOCOL SIGLE: BLADE: : BONE MINERAL MASS DEXA DEGARELIX

Principal investigator: Alessandro Antonelli, MD, Urology Unit University of
Brescia, ASST-Spedali Civili, Brescia

Primary Objective
To determine changes in fat body mass after 12 months Degarelix administration.

Secondary Objectives

t0 assess changes in lean body mass and bone mineral density after 12 months of t
herapy;

*t0 assess changes in fasting serum lipids after 12 months of therapy;

*t0 assess changes in bone turn-over markers after 12 months of therapy;

t0 assess changes in insulin sensitivity after 12 months of therapy;

*to assess changes in serum FSH levels after 12 months of therapy;

to correlate changes in serum FSH with changes in body composition.



Response monitoring with WB-DWI
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VALUTAZIONE DELLA RISPOSTA OSSEA DOPO LHRH-ANALOGO IN ASSOCIAZIONE
AD ENZALUTAMIDE CON O SENZA ACIDO ZOLEDRONICO IN PAZIENTI CON
METASTASI OSSEE DA CARCINOMA PROSTATICO ORMONO SENSIBILE: STUDIO
PROSPETTICO DI FASE Il RANDOMIZZATO MULTICENTRICO .

Studio Bonenza

Enzalutamide

120 pazienti
mts ossee
hormone naive

\) Enzalutamide + acido zoledronico

S 00z2z>»r™>

Obiettivo primario
Valutazione dellattivita di LHRH analogo ed Enzalutamide con o senza acido zoledronico

in termini di risposta ossea valutata con Whole body diffusion MRI nei pazienti affetti da
metastasi ossee da carcinoma della prostata ormono-sensibile.



VALUTAZIONE DELLA RISPOSTA OSSEA DOPO LHRH-ANALOGO IN ASSOCIAZIONE
AD ENZALUTAMIDE CON O SENZA ACIDO ZOLEDRONICO IN PAZIENTI CON
METASTASI OSSEE DA CARCINOMA PROSTATICO ORMONO SENSIBILE: STUDIO
PROSPETTICO DI FASE Il RANDOMIZZATO MULTICENTRICO .

Studio Bonenza emendato

Enzalutamide

Enzalutamide + acido zoledronico

120 pazienti
mts ossee
hormone naive

—> Enzalutamide + RT su primitivo prostatico

Abscopal
\ ~ effect
Enzalutamide + acido zoledronico +

RT su primitivo prostatico

S 002>»=x

Obiettivo primario
Valutazione dellattivita di LHRH analogo ed Enzalutamide con o senza acido zoledronico +/-

RT su primitivo prostatico in termini di risposta ossea valutata con Whole body diffusion MRI nei
pazienti affetti da metastasi ossee da carcinoma della prostata ormono-sensibile.



