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Purpose/Objective(s): Radium-223 chloride (Ra-223), a targeted alphaemitter, is a calcium mimetic 

that targets bone metastases with high-energy alpha-particles of extremely short range (<100 mm). 

ALSYMPCA, the phase III, double-blind, randomized, multinational study, was designed to compare

Ra-223 plus best standard of care (BSoC) versus placebo plusBSoCin patiens with CRPC and bone 

metastases. Phase III clinical experience and safety of Ra-223 in patients with prior and concomitant 

use of EBRT are described.

Materials/Methods: Eligible patients had conﬁrmed symptomatic CRPC with ≥2 bone metastases, 

had no known visceral metastases, and were postdocetaxel, unsuitable for docetaxel, or had declined 

docetaxel. The primary endpoint was overall survival (OS); secondary endpoints included 

skeletal-related events (SREs) and safety. After randomization (2:1), 921 patients were to receive 6 

injections of Ra-223 (50 kBq/kg IV) q4wk or matching placebo.

Results: A planned interim analysis (Ra-223, n = 541; placebo, n = 268) showed that Ra-223 

signiﬁcantly improved OS versus placebo (median 14.0 vs. 11.2 mos, respectively; hazard ratio [HR] =

 0.69; 95% conﬁdence interval [CI] Z 0.55-0.87; 2-sided p = 0.002). SREs were fewer in the Ra-223 

versus placebo group, and time to ﬁrst SRE was signiﬁcantly delayed (median 13.6 vs. 8.4 mos, 

respectively; HR = 0.61; 95% CI Z 0.46-0.81; p = 0.0005), including time to ﬁrst administration of EBRT 

for pain (median 17.0 vs. 10.9 mos, respectively; HR = 0.65; 95% CI Z 0.48-0.87; p = 0.004). Prior to

study entry, EBRT was used to treat the primary tumor in 35% (191/541) and 28% (75/268) of 

patients in the Ra-223 and placebo groups, respectively; EBRT to bone was used in 51% (274/541) 

and 48% (129/268), respectively. During the study, EBRT was given to 31% (167/541) and 37% 

(100/268) of patients in the Ra-223 and placebo groups, respectively. Safety and tolerability

of Ra-223 were favorable, with minimal myelosuppression. Grade 3/4 anemia occurred in 10.6% and 

11.5% of patients in the Ra-223 and placebo groups, respectively; grade 3/4 thrombocytopenia in 

4.1% and 1.6%, respectively; and grade 3/4 neutropenia in 1.8% and 0.8%, respectively.

Conclusions: Ra-223 signiﬁcantly improved OS and delayed time to ﬁrst SRE, including ﬁrst use of 

EBRT for pain, in CRPC patients with bone metastases. The safety proﬁles were similar between 

treatment groups and remained highly favorable for Ra-223, despite the sizeable proportion of

patients in both groups who received prior or concomitant EBRT. Ra-223 is an effective therapy with 

a very favorable safety proﬁle and may provide a new standard of care for treating CRPC patients 

with bone metastases.

