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Background and Rationale

Å > 90% of patients with metastatic 

CRPC have radiologic evidence of 

bone metastases1

Å Skeletal-related events (SREs) 

include spinal cord compression, 

pathological fracture, and need for 

surgery or EBRT2

Å Bone metastases are a major cause 

of death, disability, decreased quality 

of life, and increased treatment cost3

Å Current bone-targeted therapies have 

not been shown to improve survival 

1. Tannock et al. N Engl J Med. 2004;351:1502-1512.

2. Lipton. Semin Oncol. 2010;37:S15-S29.

3. Lange and Vasella. Cancer Metastasis Rev. 1999;17:331-336.



Radium-223 Targets Bone Metastases

Å Radium-223 

acts as a 

calcium mimic 

Å Naturally targets 

new bone 

growth in and 

around bone 

metastases

Å Radium-223 is 

excreted by the 

small intestine

Ra

Ca



Radium-223 Targets Bone Metastases

Å Alpha-particles induce double-strand DNA breaks in 

adjacent tumour cells1

ïShort penetration of alpha emitters (2-10 cell diameters) 

= highly localised tumour cell killing and minimal 

damage to surrounding normal tissue

Range of alpha-particle

Radium-223

Bone surface

1. Perez et al. Principles and Practice of Radiation Oncology. 5th ed. Lippincott Williams & 

Wilkins; 2007:103.



Radium-223 Improved Overall Survival in the 

Placebo-Controlled Phase II Study in CRPC

HR: 0.48; 95% CI: 0.26-0.88

P = 0.017
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Radium-223, n = 33

Placebo, n = 31

%

% change 
from 

baseline
Radium-223 Placebo P Value

PSA ï24% +45% 0.003

Total ALP ï46% +31% < 0.0001

PINP ï63% +38% < 0.0001

N reported Radium-223 Placebo

AEs 155 174

SAEs 12 19

Nilsson. Lancet Oncol. 2007;8:587-594.



TREATMENT

6 injections at 
4-week intervals

Radium-223 (50 kBq/kg) 

+ Best standard of care

Placebo (saline) 

+ Best standard of care
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N = 922

PATIENTS

ÅConfirmed 

symptomatic 

CRPC

ÅÓ 2 bone 

metastases

ÅNo known 

visceral 

metastases

ÅPost-

docetaxel or 

unfit for 

docetaxel

ALSYMPCA (ALpharadin in SYMptomatic 

Prostate CAncer) Phase III Study Design

Clinicaltrials.gov identifier: NCT00699751.

ÅTotal ALP: 

< 220 U/L vs Ó 220 U/L

ÅBisphosphonate use: 

Yes vs No

ÅPrior docetaxel: 

Yes vs No

STRATIFICATION 

Planned follow-up is 3 years



ALSYMPCA Study Endpoints

Å Primary Endpoint

ïOverall survival

Å Secondary Endpoints

ïTime to first SRE

ïTime to total ALP progression

ïTotal ALP response

ïTotal ALP normalisation

ïTime to PSA progression

ïSafety

ïQuality of life



ALSYMPCA Statistical Design

Å Statistical assumption

ï90% power

ïHR = 0.76

ï0.05 two-sided alpha

Planned Interim 

Analysis
Final Analysis

Events 320 640

Alpha  0.00306 0.05



ALSYMPCA Planned Interim Analysis

Å 314 events from 809 patients randomised at the time 

of the interim analysis

Å Improvement in OS met the predetermined boundary 

for stopping the trial

ÅOn June 3, 2011, the Independent Data Monitoring 

Committee (IDMC) recommended stopping the trial 

early due to evidence of a significant treatment 

benefit
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ALSYMPCA Patient Demographics and 

Baseline Characteristics (ITT; N = 809)

Parameter
Radium-223

(n = 541)

Placebo

(n = 268)

Age, y

Mean 70.2 70.7

Race, n (%)

Caucasian 507 (94) 252 (94)

Baseline ECOG score, n (%)

Ò 1

2

467 (86)

71 (13)

229 (85)

37 (14)

Extent of disease, n (%)

< 6 metastases

6-20 metastases

> 20 metastases/superscan

88 (16)

235 (44)

217 (40)

33 (12)

129 (48)

106 (40)

WHO ladder, 

cancer pain index Ó 2, n (%)294 (54) 142 (53)



ALSYMPCA Patient Baseline

Characteristics, cont (ITT; N = 809)

Parameter

Median (min, max)

Radium-223

(n = 541)

Placebo

(n = 268)

Haemoglobin, g/dL
12.2 

(8.5-15.7)

12.1 

(8.4-16.4)

Albumin, g/L
40 

(24-53)

40 

(23-50)

Total ALP, µg/L
213 

(32-4661)

224 

(29-3225)

LDH, U/L
317 

(76-2171)

328 

(132-3856)

PSA, µg/L
159 

(3.78-6026)

195 

(1.5-14500)



ALSYMPCA Study Drug 

Treatment Received*
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Radium-223 (n = 509)

Placebo (n = 253)

%

Number of Injections

*Based on the number of injections patients had received at the time of the interim analysis. 

Treatment ongoing in 107 (21%) patients on radium-223 and 49 (19%) on placebo.



Month 0 3 6 9 12 15 18 21 24 27

Radium- 223 541 450 330 213 120 72 30 15 3 0

Placebo 268 218 147 89 49 28 15 7 3 0

ALSYMPCA Overall Survival
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Radium-223, n = 541

Median OS: 14.0 months

Placebo, n = 268

Median OS: 11.2 months

HR 0.695; 95% CI, 0.552-0.875

P = 0.00185



Month 0 3 6 9 12 15 18 21

Radium-223 541 379 214 111 51 22 6 0

Placebo 268 159 74 30 15 7 2 0

ALSYMPCA Time to 

First Skeletal-Related Event
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HR 0.610; 95% CI, 0.461-0.807

P = 0.00046

Radium-223, n = 541

Median: 13.6 months

Placebo, n = 268

Median: 8.4 months



Radium-223

n (%) 

Placebo

n (%) 
P-value 

Total ALP response

(30% reduction) 
165 (43) 4 (3) < 0.001 

Total ALP normalisation* 83 (33) 1 (1) < 0.001 

*In patients who had elevated total ALP at baseline.

Hazard ratio 

95% CI 
P-value

Time to Total ALP progression
0.163 

(0.121 ï0.221) 
< 0.00001 

Time to PSA progression 
0.671 

(0.546 ï0.826) 
0.00015 

ALSYMPCA Secondary Endpoints: 

ALP and PSA



Survival Benefit Across Patient Subgroups


