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Based on available data and your own clinical experience, do you believe 
that radium-223 relieves pain?
Have you observed an improvement in bone pain in any patient receiving 
radium-223?

Yes 

Pain relief Observed bone-pain 
improvement 

Yes 

Yes Yes 

YesYes

NoNo

Yes Yes 



Somewhat frequently 

Occasionally 

Depends on prior therapy and disease burden

Occasionally 

Somewhat frequently 

How frequently does treatment with radium-223 lead to 
clinically relevant cytopenias?



No 

No 

No

No 

No 

A patient who previously received sipuleucel-T now has progressive 
bone-only metastases and moderate pain in multiple locations, none 
of which requires immediate radiation therapy. The patient is being 
started on secondary hormonal therapy (eg, enzalutamide, 
abiraterone). Would you recommend adding radium-223?



Radiation comes in many forms 
• External beam

– Fractionated, hypofractionated, SBRT 
• Radiopharmaceuticals

– Betas and Alphas
– Bone targeted, tissue targeted (small molecules and 

antibodies)

• Brachytherapy
– HDR and LDR

• Selective Internal Radiation Therapy (SIRT)
– Y90 microspheres



No abiraterone 
and no 

enzalutamide



Can Radium add value to Abiraterone or 
Enzalutamide in Bone-Metastatic CRPC?

Two large trials ……

• Abiraterone +/- radium phase III (ERA 223) 
– Data monitoring committee (DMC) stopped the trial

– Unblinded for safety

• Enzalutamide +/-radium phase III (PEACE III) trial underway
– DMC has not stopped the trial

Clinicaltrials.gov, Accessed February 14, 2019 (NCT02043678)
Clinicaltrials.gov, Accessed February 14, 2019 (NCT02194842)



ERA 223:Abiraterone+Prednisone or Prednisolone 
+/- Radium-223  

N= 806 pts 
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1:1

Radium-223 55 KBq/Kg
every 4wks X 6 IV + 
Abiraterone+Prednisone
or Prednisolone

Matching Placebo + 
Abiraterone+Prednisone
or Prednisolone

SSE-FS

Asymptomatic or 
mildly 

symptomatic
• Chemo –naïve 

BM CRPC patients

Patient not like ALSYMPCA (NCT00699751): asymptomatic, chemotherapy-naïve 
Radium-223 starting at same time as abiraterone and prednisone
Conducted in North America, Europe, Asia, Australia, Brazil, and Israel at 168 sites.

IMAGING WITH CT and BONE SCAN
Smith M et al. ESMO 2018 Abstract LBA30



ERA 223 Stopped Early by IDMC for 

Adverse Findings: Fracture and Survival

HR = 1.347 (1.047, 1.732)

P=0.02

www.ema.europa.eu; EMA/170170/2018



ERA 223 Stopped Early by IDMC for 
Adverse Findings: Fracture and Survival

Fractures: About half pathologic and 
half non-pathologic

www.ema.europa.eu; EMA/170170/2018



Progressive 
disease

RR = 0.98 
for death 
without 
fracture

www.ema.europa.eu; EMA/170170/2018



Radium-223 + 
Abi/Pred

n=155

Radium-223 + 
Abi/Pred

n=246

Placebo + 
Abi/Pred

n=169

Placebo + 
Abi/Pred

n=236

With BHA Without BHA With BHA Without BHA

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

Symptomatic 
bone fracture

2 (1.3%) 37 (15.0%) 4 (2.4%) 11 (4.7%)

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%)

Bone Health Agents Markedly Reduce the Risk of 
Fractures in ERA 223 Radium-223 Arm 

www.ema.europa.eu; EMA/170170/2018



What about timing of radiation relative to 
the start of abi/enza?

Overt 
Progression?

Best 
Response?

Early Progression?

At the Start

Time

T
u
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Radium-223 Only Goes to Bone!

We need to target tumors regardless 
of location

PSMA binding ligands do that…..



HOFMAN

LuPSMA Theranostic
Hofman et al

PSA Response @ 12 Weeks from 1st dose Best PSA Response 
(PCWG2 criteria)

>50% in 50%

>80% in 27%

>50% in 57%

>80% in 43%

Median PFS 6.3 months
(95% CI 4.8 – 8.3)

Median OS 12.7 months
(95% CI 9.9 – not reached)

Hofman MS et al. ESMO 2017 Abstract 785O.

Hofman MS et al. 
Lancet Oncol 2018 
19(6):825-833.



PSMA-Lu-177 ready for prime time?

VISION

mCRPC  
•At least 1 prior novel 

hormone
•At least 1 prior taxane
• PSMA PET+

• Best supportive care

2:1 Randomization

• Best supportive care
• 177Lu-PSMA-617

7.4 GBq q6 wks x6

• LDH (above/below 260)
• Liver mets (Y/N)
• PS (0-1 vs 2)
• NAAD as BSC (Y/N)

Patient Population
Stratification Factors

N=750
Alternative 1o endpoint:
rPFS or OS 

Clinicaltrials.gov, Accessed February 14, 2019 (NCT03511664)



Targeting DNA damage repair pathways with 
novel agents: Trials in Progress

O’Connor, Molecular Cell 60, November 19, 2015
19



Radio-conjugates: PSMA targeted alpha emitters 
(Actinium-225) as 9th line treatment

Kratochwil et a. J Nuc Med 57: 1-4, 2016 

Leuprolide



Thank you!!!


