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mCRPC – Survival Outcomes Remain Poor

•Median overall survival
• Clinical trials → ~3 years

• COU-AA 302 (AAP), PREVAIL 
(Enza)

• Control arm of PEACE-3

• Real-world data → ~ 2 years
• Healthier, improved PS in RCTs

• Less likely to receive 2nd/3rd line 
agents

Ryan et al. NEJM, 2013.
Beer et al. Eur Urol, 2017.
George et al. CGUC, 2020.

ADDITIONAL AGENTS/COMBINATIONS ARE NEEDED



Radium-223

• Targeted α-emitter: selectively binds 
to areas of increased bone turnover 
in bone metastases

• Acts as a bone-seeking calcium 
mimetic, binds to new bone stroma

• Emits high energy alpha particles of 
short range (<100 um) → DNA 
double-strand breaks in nearby 
tumor cells, osteoblasts & 
osteoclasts



• Phase 3 RCT, n=921

• Symptomatic mCRPC pts with 
≥2 bone mets and no visceral 
mets

• 2:1 randomization to 6 
injections of Ra-223 vs 
placebo

• All pts received additional 
best SOC

Parker et al. NEJM, 2013

ALSYMPCA – Ra-223 in Pre-AAP/Enza Era



ALSYMPCA – Overall Survival

Parker et al. NEJM, 2013



ALSYMPCA – Time to 1st SSE

Parker et al. NEJM, 2013



Why Enzalutamide + Ra-223?



EORTC-133/PEACE-3 Study Design



ERA 223 → Study Amendment (2018)

Smith et al. Lancet Oncol, 2019



ERA 223: AAP + Ra-223

• Phase III RCT of 806 patients randomized 1:1:
• Ra-223 + AAP
• Placebo + AAP

• Nov 2017: Study unblinded – more fractures and deaths in the Ra-
223 + AAP group than placebo + AAP group

• Median SSE-free survival:
• Ra-223 + AAP: 22.3 mo 
• Placebo + AAP: 26 mo

• Fractures:
• Ra-223 + AAP: 29%
• Placebo + AAP: 11%

Smith et al. Lancet Oncol, 2019



ERA-223: SSE-Free Survival by 
Use of Bone Protective Agents

WITH Bone Protective Agents WITHOUT Bone Protective Agents

Smith et al. Lancet Oncol, 2019

TAKE HOME MESSAGE
BPAs needed for ARPI + Ra-223 Combos



PEACE-3 Study Amendment

• March 2018: Based on ERA 223, PEACE-III IMDC issued urgent safety 
letter

• April 2018: Mandated bone protective agents (denosumab or ZA) ≥6 
weeks prior to 1st dose of Ra-223

• July 2018: Min # of bone mets required increased to ≥4 in Europe 
(Pharmacovigilance Risk Assessment Committee [PRAC] of the 
European Medicine Agency )



Study Endpoints

• Progression assessed using 
conventional imaging (bone scan 
+ CE CT C/A/P or MRI) q12 weeks

• Secondary endpoints tested  
semi-hierarchically (minimize FP 
results)



Statistical Methods

• Study powered to detect 32% rPFS benefit w/ Ra-223 + enza (HR: 
0.68) at 90% power & a 1-sided type 1 error rate of 2.5%
• 446 pts & 283 events

• Semi-hierarchical testing of 2° end points:
• OS

• TTNT & TTPP jointly

• TTSSE
• Formal testing was stopped once a formal stage was not statistically significant

• Survival analyses using KM curves, Cox PH models, & Fine-Gray 
competing risk analyses (TTNT, TTPP, TTSE)



Patients and Baseline Characteristics



rPFS (ITT Population)

Median rPFS:
   Radium-223 + Enzalutamide: 19.4 mos
   Enzalutamide: 16.4 mos
HR 0.69, 95% CI 0.54-0.87



rPFS Subgroup Analysis



Secondary EP: OS (ITT Population)

Median OS:
   Radium-223 + Enzalutamide: 42.3 mos
   Enzalutamide: 35.0 mos
HR 0.69, 95% CI 0.52-0.90



Secondary EP: Time to Next Systemic 
Anti-Neoplastic Treatment

HR 0.57, 95% CI 0.44-0.75



Secondary EP: Time to Pain Progression

HR 1.03, 95% CI 0.77-1.37



Secondary EP: Time to SSE

HR 0.93, 95% CI 0.62-1.38



Treatment-Emergent Adverse Events



Fracture Characteristics

Time to First Skeletal Fracture

HR 2.00, 95% CI 1.27-3.14



Discussion
• At the interim analysis with 80% OS events, PEACE-3 strongly suggested an OS 

benefit to 1L Ra-223 + Enza:
1. Median OS in PEACE-3: 42.3 mos (Ra-223 + Enza) vs 35.0 mos (Enza) → OS gain - 7 mos

2. Median OS in Enza mono arm: congruent with PREVAIL (32.4 mos)

3. Median OS gain in ALSYMPCA: 3.6 mos

4. The final analysis at 299 deaths will determine the real OS benefit of the combination

• Important considerations:
1. Long duration of the trial (>8.5 years): hampered by the unblinding of the ERA-223 trial and 

regulatory agencies imposing new restrictions on Ra-223 use

2. Only 2.5% of patients received an ARPI in the hormone sensitive setting
• However, in developed countries, many patients still receive ADT alone for mHSPC (59%-71% in the US)

• Ideal PEACE-3 patient: ADT alone prior to mCRPC, bone only metastases



Take Home Messages

•PEACE-3 shows that adding 6 cycles of radium-223 to 
enzalutamide and BPA as 1L treatment for mCRPC with 
bone metastases increases rPFS

•An interim analysis at 80% of events suggest an OS 
advantage
• Needs to be confirmed with additional follow-up

•Combining enzalutamide and radium-223 (with a BPA) is a 
new treatment option for patients with mCRPC
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