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1. Introduction 
Radium-223 dichloride is approved in more than 50 countries (including the United States 
(US) and countries in the European Union) for the treatment of castration-resistant prostate 
cancer (CRPC) participants with symptomatic bone metastases and no known visceral 
metastases. Approval was based on results of the randomized Phase 3 trial Alpharadin in 
Symptomatic Prostate Cancer (ALSYMPCA), in which radium-223 dichloride prolonged 
overall survival and time to first symptomatic skeletal event, when compared to placebo 
among CRPC participants with symptomatic bone metastases. Radium-223 dichloride was 
generally well tolerated with low myelosuppression rates and manageable gastrointestinal 
adverse events (AEs). 
This study is conducted to define the long-term safety profile of radium-223 dichloride to 
meet Health Authority requirements/requests.  
The key attribute of radium-223 dichloride is its specific targeting of bone with limited 
radiation exposure beyond the intended target. However, the proximity of the bone marrow 
space to site of action of radium-223 dichloride means that there is potential for radiation-
induced bone marrow abnormalities. These abnormalities, including bone marrow dysplasia 
or new primary malignancies, may not become evident until years after the initial exposure to 
radium-223 dichloride; therefore, longterm follow-up is required to detect them. The ERA 
223 study, a phase III randomized trial in prostate cancer participants examining radium-223 
dichloride versus placebo in combination with abiraterone and prednisone (study number 
15396, NCT02043678) was unblinded based on the Independent Data Monitoring Committee 
(IDMC) recommendation following an ad hoc independent analysis where more treatment-
emergent fractures and total deaths were observed in the active treatment arm compared with 
the placebo arm. The IDMC also recommended that all bone fractures and bone-associated 
events (e.g., osteoporosis) occurring in follow-up period are to be documented regardless of 
investigator’s causality assessment. In order to collect comprehensive safety information 
across all clinical trials with radium-223 dichloride, documentation of fractures (pathological 
and non-pathological) regardless of relationship, is also implemented in the present trial. In 
addition, any bone health agent taken during the study period is being collected. 
The follow-up period in this study extends to up to 7 years after the last dose of radium-223 
dichloride or placebo. 
The study originally was intended to collect long-term follow-up data from prostate cancer 
studies only; however, radium-223 dichloride is also being studied for other indications. In 
order to collect comprehensive safety information across all clinical trials with radium-223 
dichloride and to allow collection of long-term safety data across indications, participants 
with different tumor types (e.g., breast cancer and multiple myeloma) are also allowed to 
enter the long-term follow-up study. The follow-up period in breast cancer studies extends to 
5 years after the last dose of radium-223 dichloride or placebo, and in prostate cancer studies 
to 7 years. Although Protocol Amendment 2 also provided for participants with multiple 
myeloma to enter this study for long-term follow-up, no multiple myeloma participants have 
entered or are expected to enter as of SAP Version 2.  
The study protocol provided for analyses including a combined analysis of 16996 and feeder 
study data and pooled analyses across feeder studies. This SAP implements a Sponsor 
decision to perform a reduced and simplified analysis focusing primarily on data from this 
study, with analysis separately by feeder study and only an overall total summary pooled 
across studies (where applicable). Limited data from the applicable feeder studies will be 
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5.3 Handling of Dropouts 
A participant who discontinues study participation prematurely for any reason is defined as a 
“drop-out”.  
Premature discontinuation from study 16996 is defined as discontinuation from study 16996 
prior to the end of the applicable long-term-follow-up period from the last date of radium-223 
dichloride or placebo treatment in the feeder study (5 years for mBC, 7 years for mCRPC). 
The reason for discontinuation for participants who withdraw from study 16996 will be 
recorded in the electronic case report form (eCRF) and summarized in the analysis. 
Summaries of premature discontinuation will be provided for SAF-LTF participants. 

5.4 Handling of Missing Data 
All missing or partial data will be presented in participant data listings as they are recorded in 
the eCRF.  
Missing data will not be imputed for statistical analysis, with the exception of imputation for 
determining start dates of AEs. See Appendix 8.1 for details. 

5.5 Interim Analyses and Data Monitoring 
A series of safety analyses will be performed separately for each applicable feeder study, after 
the last participant from the feeder study completes the applicable long-term follow-up period 
(7 years after the last dose of radium-223 dichloride or placebo in the feeder study for 
mCRPC, 5 years for mBC), or prematurely discontinues from 16996 follow-up. These safety 
analyses are intended to meet Health Authority requirements to evaluate and report the long-
term safety of radium-223 dichloride. For all feeder studies but the last, the relevant analysis 
will occur prior to the overall end of 16966 and hence will constitute an interim analysis. 
These safety analyses are described in a separate supplemental SAP for Health Authority 
Reports.  

5.6 Validity Review 
Validity Review meeting(s) will be conducted prior to final database lock to review 
participant validity (inclusion of participants in analysis sets), protocol deviations, and data 
issues of note. The results of validity review meeting(s) will be documented in Validity 
Review Reports. 
 

6. Statistical Methodology 

6.1 Population Characteristics 

6.1.1 Participant Disposition 
The number and percentage of ENR participants valid for SAF-LTF will be presented by 
treatment group, for the overall total of the treatment groups per feeder study, and pooled for 
the total of Study 16996.  
The number of participants enrolled in 16996 (ENR) will be displayed by geographic region, 
country/region and center for each feeder trial.  
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7.  D o c u m e nt Hi st o r y a n d C h a n g es i n t h e Pl a n n e d St atisti c al A n al ysis  

7. 1  D o c u m e nt Hist o r y  

 
S A P V e r si o n  D at e  C h a n g e  R ati o n al e  

1  2 5 M a y 2 0 1 7  N ot A p pli c a bl e  Ori gi n al v er si o n  
1. 1  0 1 A pr 2 0 1 9  •  C oll e cti o n a n d a n al y si s of 

b o n e fr a ct ur e s a n d b o n e -
a s s o ci at e d e v e nt s  i n cl u d e d 

•  Im p ut ati o n r ul e s f or mi s si n g 
A E  st art d at e s s p e cifi e d  

•  P r e s e nt ati o n of s y st e mi c 
a nti -c a n c er m e di c ati o n s 
u p d at e d  

•  P r o vi si o n t o pr o vi d e li sti n g s 
i n li e u of a n y t a bl e s a d d e d , 
i n t h e e v e nt of f e w r e p ort e d 
A E s d uri n g 1 6 9 9 6  

•  D efi ni ti o n of S A F-L T F 
a n al y si s s et  

C h a n g e s t o ali g n t h e S A P wit h  
A m e n d m e nt 2 of t h e pr ot o c ol . 
 
 
 
 
 
 
 
 
 
 
A d diti o n al a n al y si s s et f or t h e 
a n al y si s of 1 6 9 9 6 -e nr oll e d 
p arti ci p a nt s   

2  1 5 F E B  2 0 2 4  1. I ntr o d u cti o n 
•  S p e cifi c ati o n of d ur ati o n of 

f oll o w-u p p eri o d f or br e a st 
c a n c er a n d pr o st at e c a n c er 
st u di e s . 

•  N oti o n n o m ulti pl e m y el o m a 
p arti ci p a nt s ar e e x p e ct e d t o 
e nt er st u d y 1 6 9 9 6 . 

 
4. A n al y si s s et s  
•  D efi nit o n of E N R  a n al y si s 

s et s  
•  R e m o v al of S A F a n al y si s s et  
•  D e s cri pti o n of a d diti o n al 

a s si g n m e nt d et ail s f or 
p arti ci p a nt s e nr oll e d i n 
1 6 9 9 6 fr o m n o n -eli gi bl e 
f e e d er tri als  

•  U p d at e d d o c u m e nt hi st or y 
t a bl e f or S A P v 1. 1 t o i n cl u d e 
S A F -L T F a d diti o n  

 
5. G e n er al st ati sti c al 
c o n si d er ati o n s  
•  R e m o v al of s af et y a n d p o st -

tr e at m e nt t h er a p y d at a 
i nt e gr ati o n fr o m f e e d er 
st u di e s wit h st u d y 1 6 9 9 6 i nt o 
a l o n git u di n al d at a b a s e  

•  D e s cri pti o n of li mit e d d at a 
(i n cl u di n g b a s eli n e 
c h ar a ct eri sti c s a n d 
e x p o s ur e) i nt e gr ati o n  

•  U p d at e a n d f urt h er 
d e s cri pti o n of li sti n g s 
pr e s e nt ati o n  

A d diti o n al c h a n g e s ali g n t h e 
S A P wit h t h e pr ot o c ol 
( A m e n d m e nt 2), r e p orti n g a n d 
w e b p o sti n g r e q uir e m e nt s. 
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•  D efi niti o n of pr e m at ur e 

di s c o nti n u ati o n  
•  D e s cri pti o n of i nt eri m s af et y 

a n al y s e s t o m e et H e alt h 
A ut h orit y r e q uir e m e nt s.  

 
6. St ati sti c al m et h o d ol o g y  
•  Li sti n g of s ur vi v al 

a s s e s s m e nt s  
•  D efi niti o n of 1 6 9 9 6 -

e m er g e nt A E s  
•  D e s cri pti o n of a n al y s e s of 

s af et y e n d p oi nt s a n d 
c orr e s p o n di n g a n al y si s s et s;  

•  A d diti o n al e v al u ati o n of  
fr a ct ur e e v e nt s a n d 
i n ci d e n c e of b o n e -
a s s o ci at e d e v e nt s  
s e p ar at el y  

•  I n cl usi o n of d e m o gr a p hi c 
a n d b a s eli n e c h ar a ct eri sti c s 
a s w ell a s pr ot o c ol d e vi ati o n 
s u m m ari e s t a bl e s; 

•  S p e cif i c ati o n of c at e g ori e s of 
A E s f or a n al y si s  p er 
pr ot o c ol;  

•  D efi niti o n  of a S A P a p p e n di x 
t o i n cl u d e t h e M e d D R A 
pr ef err e d t er m c o n stit uti n g 
e a c h c at e g or y o f A E f or t h e 
s af et y a n al y s e s ; 

•  R e m o v al of  i n ci d e n c e r at e s 
a n d c u m ul ati v e i n ci d e n c e 
r at e s. 

 
 
C o n si st e nt u s e of p arti ci p a nt s 
i n st e a d of s u bj e ct s w a s a p pli e d 
t hr o u g h o ut. 
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