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Place in therapy: Radium 223

*Such as abiraterone acetate or enzalutamide  
†Not drawn to scale
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Proposed Location of Radium 223:  
Trough Transition
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ALSYMPCA: Study Design

Radium-‐223	  (50	  kBq/kg	  IV)	  6	  
injecIons	  at	  4-‐week	  intervals	  

+	  best	  standard	  of	  careb	  

Placebo	  (saline)	  
6	  injecIons	  at	  4-‐week	  intervals	  

+	  best	  standard	  of	  careb	  

• 136	  centers	  in	  19	  countries	  
• Planned	  follow-‐up	  is	  3	  years	  

PATIENTS	  (N=921)	  
•  Confirmed	  
symptomaIc	  CRPC	  

•  ≥2	  bone	  metastases	  
• No	  known	  visceral	  
metastases	  

•  Post-‐docetaxel,	  unfit	  
for	  docetaxel,	  or	  
refused	  docetaxela	  

STRATIFICATION	  
•  Total	  ALP:	  	  
<220	  U/L	  vs	  ≥220	  U/L	  

•  Bisphosphonate	  use:	  
Yes	  vs	  No	  

•  Prior	  docetaxel:	  	  
Yes	  vs	  No	  

R	   2:1	  

ALSYMPCA	  was	  halted	  early	  a^er	  the	  posiIve	  efficacy	  results	  reported	  from	  a	  planned	  interim	  analysis	  of	  809	  
paIents	  with	  314	  deaths	  occurred.	  An	  updated	  analysis	  of	  efficacy	  and	  safety	  was	  performed	  from	  all	  921	  

enrolled	  paIents	  when	  528	  deaths	  had	  occurred.	  

ALP,	  alkaline	  phosphatase;	  ALSYMPCA,	  ALpharadin	  in	  SYMptomaIc	  Prostate	  CAncer;	  CRPC,	  castraIon-‐resistant	  prostate	  cancer.	  
a.	  Unfit	  for	  docetaxel	  includes	  paIents	  who	  were	  ineligible	  for	  docetaxel,	  refused	  docetaxel,	  or	  lived	  where	  docetaxel	  was	  unavailable.	  
b.	  Best	  standard	  of	  care	  defined	  as	  a	  rouIne	  standard	  of	  care	  at	  each	  center,	  e.g.,	  local	  external	  beam	  radiaIon	  therapy,	  corIcosteroids,	  
	  anIandrogens,	  estrogens	  (e.g.,	  sIlbestrol),	  estramusIne,	  or	  ketoconazole.	  

SOURCE:	  Parker	  C,	  et	  al.	  N	  Engl	  J	  Med.	  2013;369(3):213–223.	  



ALSYMPCA summary

•  In the ALSYMPCA trial, Xofigo® compared with placebo 
in patients with CRPC and symptomatic bone 
metastases1,2

–  Established efficacy with an overall survival (OS) benefit of 
3.6 months (P<0.001)

–  Significantly prolonged the time to first SSE* (15.6 vs 9.8 
months, P<0.001)

–  Had a favorable safety profile with low rates of 
myelosuppression

* Secondary endpoint 
ALSYMPCA: ALpharadin in SYMptomatic Prostate CAncer; CRPC: castration resistant prostate cancer, OS: overall survival, SSE: symptomatic skeletal event.
1. Parker et al. N Engl J Med. 2013;369:213-223.
2. Xofigo® (radium Ra 223 dichloride) injection [prescribing information]. Wayne, NJ: Bayer HealthCare Pharmaceuticals Inc.; May 2013.



ALSYMPCA Updated Analysis: 
Radium-223 Significantly Improved Overall Survival

The updated analysis confirmed the 30% reduction in risk of death (HR=0.70)  
for patients in the radium-223 group compared with placebo.

━	  Radium-‐223	   614	   578	   504	   369	   274	   178	   105	   60	   41	   18	   7	   1	   0	   0	  
━	  Placebo	   307	   288	   228	   157	   103	   67	   39	   24	   14	   7	   4	   2	   1	   0	  

CI,	  confidence	  interval;	  HR,	  hazard	  raIo;	  OS,	  overall	  survival.	  
SOURCE:	  Parker	  C,	  et	  al.	  N	  Engl	  J	  Med.	  2013;369(3):213–223.	  	  	  
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	  Increase	  
OS	  
∆=3.6	  
mos	  

MEDIAN	  OS	  (months)	  
━	  Radium-‐223: 	  14.9	  
━	  Placebo: 	  11.3	  

HR	  (95%	  CI):	  0.70	  (0.58–0.83)	  
P	  <0.001	  



A Urologist’s Perspective



Prior	  docetaxel	  use	   NO	  prior	  docetaxel	  use	  

ALSYMPCA: OS by Prior Docetaxel Use

Radium-223 352 327 238 155 88 45 27 5 1 0 0 
Placebo 174 152 104 61 35 15 5 4 1 1 0 

Radium	  223,	  n	  =	  352	  
Median:	  14.4	  months	  

Placebo,	  n	  =	  174	  
Median:	  11.3	  months	  

HR	  =	  0.710	  
95%	  CI,	  0.565,	  

0.891	  
P	  =	  0.00307	  

Radium	  223,	  n	  =	  262	  
Median:	  16.1	  months	  

Placebo,	  n	  =	  133	  
Median:	  11.5	  months	  

HR	  =	  0.745	  
95%	  CI,	  0.562,	  

0.987	  
P	  =	  0.03932	  
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US  EXPANDED ACCESS PROGRAM (EAP) 
SAFETY AND EXPLORATORY EFFICACY ANALYSIS



Rationale and objectives for EAP studies

•  Building off of the findings of the ALSYMPCA trial, the EAP for 
Xofigo® was designed to:1-3

–  Provide earlier access of Xofigo® to CRPC patients with bone 
metastases prior to regulatory approval

–  Monitor long-term safety and efficacy data of Xofigo® 

ALSYMPCA: ALpharadin in SYMptomatic Prostate CAncer; CRPC: castration resistant prostate cancer; EAP: expanded access program . 
1. Shore N, et al. ASCO 2015, Abs 15-6266.; 2. Sartor O, et al, ASCO GU 2015 Abs 253.; 3. Saad F,et al. ASCO 2015, Abs 5034. 



Shore N, et al. Radium-223 Dichloride in Expanded-Access Setting  
in the US: Overall and Concurrent Experience with  
Abiraterone or Enzalutamide  
(AUA 2015, Abstract 15-6266)





Sartor O, et al. Radium-223 Dichloride Experience  
in Pretreated Patients: Early Access Program Setting
(ASCO 2015, Abstract 5063)





   

Phase 2, prospective, interventional, open-label, multicenter study
EAP (15995)

Radium	  223	  50	  KBq/Kg	  q4wks	  	  
x	  6	  injecCons	  

+	  
Best	  Standard	  of	  Care	  (BSoC)	  †	  

Follow-‐up	  6mos	  
	  for	  safety	  data	  
SSEs,TEAEs,SAEs,	  

secondary	  	  
malignancies	  

CRPC/HRPC	  
paCents	  with	  
symptomaCc*	  
bone	  metastasis	  

≥	  2	  skeletal	  
metastases	  on	  

imaging	  
No	  lung/liver/
brain	  metastasis	  

N	  =	  252	  

Treatment	  assessments	  
Each	  cycle	  

Variables:	  Skeletal-‐related	  
events,	  TEAEs,	  Lab	  Tests,	  
Quality	  of	  Life	  by	  BPI-‐SF,	  &	  
Secondary	  malignancies	  

Exploratory:	  OS,	  Time	  to	  SSE,	  
ALP,	  PSA	  

	  

*Regular	  use	  of	  any	  analgesic	  or	  EBRT	  within	  12	  weeks	  prior	  to	  treatment.	  
†According	  to	  local	  clinical	  pracCce.	  If	  chemo/radiotherapy	  is	  considered	  best	  standard	  of	  care,	  radium	  223	  must	  
be	  disconCnued.	  	  	  

Study Design 



Hormone	  and	  Hormone-‐Related	  Agents	  (N=184)	  
n	  

Bicalutamide	   147	  
Leuprolide	  acetate	   111	  
Abiraterone	   120	  	  (65%)	  
Enzalutamide	   59	  (32%)	  
Prednisone	   47	  
DiethylsIlbestrol	   24	  
Nilutamide	   21	  
Goserelin	   21	  
Flutamide	   21	  
Nilandron	   18	  
Triptorelin	  pamoate	   17	  
Luteinizing	  hormone–releasing	  hormone	   14	  
Degarelix	  acetate	   13	  
Dutasteride	   12	  
Estrogen	   7	  

Select Prior Systemic Anticancer Therapy  
(≥5 Patients)a 

aA	  paIent	  could	  have	  had	  >1	  medicaIon.	  
Source:	  New	  Table	  14.4.	  



US	  EAPa	  (N=184)	  
n	   (%)	  

Number	  of	  paIents	  with	  at	  ≥1	  TEAE	   133	   (72)	  
	  	  	  Grade	  3	  
	  	  	  Grade	  4	  	  
	  	  	  Grade	  5	  (death)	  
	  	  	  Any	  serious	  TEAE	  
	  	  	  TEAEs	  leading	  to	  dose	  modificaIons,a	  delayb	  
	  	  	  TEAEs	  leading	  to	  permanent	  disconInuaIon	  

58	  
	  	  9	  
	  	  8	  
45	  
18	  
30	  

(32)	  
	  	  (5)	  
	  	  (4)	  
(25)	  
(10)	  
(16)	  

Number	  of	  paIents	  with	  any	  related	  TEAE	   93	   (51)	  
	  	  	  Grade	  3	  
	  	  	  Grade	  4	  	  
	  	  	  Grade	  5	  (death)	  
	  	  	  Any	  serious	  related	  TEAEs	  
	  	  	  Related	  leading	  to	  dose	  modificaIons	  
	  	  	  Related	  leading	  to	  permanent	  disconInuaIon	  	  

23	  
	  6	  
	  0	  
11	  
13	  
16	  

(13)	  
	  	  (3)	  
	  

	  	  (6)	  
	  	  (7)	  
	  	  (9)	  

Summary of TEAEs 

TEAE:	  Treatment	  Emergent	  Adverse	  Events.	  



Total Number of Injections Received by Patients

Number	  of	  PaCents	  Receiving	  InjecCons	  
US	  EAPa	  (N=184)	  
n	   (%)	  

1	  injecIon	   6	   	  	  	  (3)	  
2	  injecIons	   26	   	  (14)	  
3	  injecIons	   27	   	  (15)	  
4	  injecIons	   26	   	  (14)	  
5	  injecIons	   18	   	  (10)	  
6	  injecIons	   81	   	  	  (44)	  
Mean	  number	  of	  injecIons	   4.5	  

aSafety	  analysis	  set.	  Source	  Table	  14.1.1.3:	  DisposiIon,	  Table	  14.1.9.2:	  Number	  of	  InjecIons.	  
bITT	  populaIon.	  Source	  Table	  1.2	  PaIent	  DisposiIon,	  Table	  22.1	  Extent	  of	  Exposure.	  
The	  denominator	  for	  percentages	  is	  the	  number	  of	  paIents	  in	  the	  safety	  analysis	  set.	  

aSafety	  analysis	  set.	  	  



Event	  Term	  

US	  EAPa	  (N=184)	  
Any	  Grade	   Grade	  3	   Grade	  4	   Grade	  5	  
n	   (%)	   n	   (%)	   n	   (%)	   n	   (%)	  

Blood	  and	  lymphaIc	  system	   32	   (17)	   11	   (6)	   3	   (2)	   0	  
	  	  	  Anemia	   29	   (16)	   10	   (5)	   1	   (1)	   0	  
	  	  	  Thrombocytopenia	   	  9	   (5)	   2	   (1)	   2	   (1)	   0	  
	  	  	  Leukopenia	   1	   (1)	   1	   (1)	   0	   0	  
	  	  	  Neutropenia	   3	   (2)	   2	   (1)	   0	   0	  
GastrointesInal	  disorders	   42	   (23)	   2	   (1)	   1	   (1)	   0	  
	  	  Diarrhea	   23	   (13)	   1	   (1)	   0	   0	  
	  	  Gastric	  ulcer	   1	   (1)	   1	   (1)	   0	   0	  
	  	  Rectal	  hemorrhage	   1	   (1)	   1	   (1)	   0	   0	  
	  	  Upper	  GI	  hemorrhage	   1	   (1)	   0	   1	   (1)	   0	  

TEAEs of Interest 

aSafety	  analysis	  set	  	  



ConfidenIal-‐For	  Internal	  Use	  Only	  

US EAP EXPLORATORY EFFICACY 
ANALYSES



Exploratory Analyses: Maximum Percentage  
Decline in ALP by Patient 
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Exploratory Analyses: OS by  
ECOG Performance Status
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ECOG PS ≥ 2, n = 16 
Median: 7 months 

n	  (%)	  of	  PaCents	  With	  
Event	  

n	  (%)	  of	  PaCents	  
Censored	  

Median	  Time	  to	  First	  
Event,	  mo	  (95%	  CI)	  

0	  and	  1	   ≥	  2	   0	  and	  1	   ≥	  2	   0	  and	  1	   ≥	  2	  

OS	   40	  (24)	   10	  (63)	   125	  (76)	   6	  (38)	   17	  (11,	  A)	   7	  (3,	  9)	  

A,	  value	  cannot	  be	  esImated	  due	  to	  censored	  data.	  
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SUBGROUP ANALYSES OF EFFICACY: 
CONCOMITANT BLOCKADE OF 

ANDROGEN SIGNALING AXIS AND 
RADIUM 223 IN US EAP



 
Subgroup Analysis:  
Concurrent Abiraterone Use  

Not	  Concurrent	  With	  	  
Abiraterone	  	  
(n=159)	  

Concurrent	  With	  	  
Abiraterone	  	  

(n=25)	  

Age,	  median	  (y)	   72	   66	  
Race	  n	  (%)	  
White	  
African	  American	  
Asian	  
Not	  reported	  

	  
147	  (93)	  
	  	  	  	  	  6	  (4)	  

	  	  	  	  	  	  	  	  2	  (1.3)	  
	  	  	  	  	  4	  (3)	  

	  
22	  (88)	  
1	  (4)	  
2	  (8)	  
0	  

Weight,	  median	  (kg)	   86	   86	  
ECOG	  PS	  ≤1,	  n	  (%)	   140	  (88)	   25	  (100)	  
Total	  ALP	  ≥220	  U/L,	  n	  (%)	   48	  (30)	   8	  (32)	  
Current	  use	  of	  bisphosphonates	  
(yes),	  n	  (%)	  

12	  (8)	   5	  (20)	  

Prior	  use	  of	  docetaxel,	  n	  (%)	   99	  (62)	   11	  (44)	  
Pain	  at	  baseline,	  n	  (%)	  
	  	  No	  pain	   5	  (3)	   1	  (4)	  
	  	  Mild	  to	  moderate	   79	  (50)	   8	  (32)	  
	  	  Severe	   30	  (19)	   5	  (20)	  
	  	  Missing	   45	  (28)	   11	  (44)	  



Grade 3 to 5 TEAEs of Interest:   
Concurrent Abiraterone Use

During	  Treatment	  Period	  

Not	  Concurrent	  With	  
Abiraterone	  	  	  
(n=159)	  

Concurrent	  With	  
Abiraterone	  	  	  

(n=25)	  
TEAEs	  

Hematologic,	  n	  (%)	  
	  	  Anemia	   17	  (11)	   4	  (16)	  	  (12	  vs	  13%	  in	  ROW)	  

	  	  Neutropenia	   2	  (1)	   0	  (0)	  	  	  (1%	  in	  each)	  

	  	  Thrombocytopenia	   4	  (3)	   1	  (4)	  	  (3	  vs	  1%	  in	  ROW)	  

Nonhematologic,	  n	  (%)	  

	  	  Diarrhea	  	   0	  (0)	   1	  (4)	  	  (<1%	  each	  in	  ROW)	  

	  	  FaIgue	   4	  (3)	   0	  (0)	  

	  	  Bone	  pain	   4	  (3)	   0	  (0)	  



Exploratory Analyses:  
OS by Current Use of Abiraterone
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n	  (%)	  of	  PaCents	  
With	  Event	  

n	  (%)	  of	  PaCents	  
Censored	  

Median	  Time	  to	  First	  
Event,	  mo	  (95%	  CI)	  

Yes	   No	   Yes	   No	   Yes	   No	  

OS	   7	  (20)	   43	  (29)	   28	  (80)	   106	  (71)	   NA	  (A,	  A)	   16	  (9,	  A)	  

A,	  value	  cannot	  be	  esImated	  due	  to	  censored	  data.	  	  



Grade 3 to 5 TEAEs of Interest:  
Concurrent Enzalutamide Use

During	  Treatment	  Period	  

Not	  Concurrent	  With	  
Enzalutamide	  

(n=169)	  

Concurrent	  With	  
Enzalutamide	  	  	  

(n=15)	  

TEAEs	  

Hematologic,	  n	  (%)	  

	  	  Anemia	   19	  (11)	   2	  (13)	  

	  	  Neutropenia	   2	  (1)	   0	  (0)	  

	  	  Thrombocytopenia	   5	  (3)	   0	  (0)	  

Nonhematologic,	  n	  (%)	  

	  	  Diarrhea	  	   1	  (1)	   0	  (0)	  

	  	  FaIgue	   4	  (2)	   0	  (0)	  

	  	  Bone	  pain	   4	  (2)	   0	  (0)	  



Exploratory Analyses: OS by Current Use  
of Enzalutamide
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n	  (%)	  of	  PaCents	  
With	  Event	  

n	  (%)	  of	  PaCents	  
Censored	  

Median	  Time	  to	  First	  
Event,	  mo	  (95%	  CI)	  

Yes	   No	   Yes	   No	   Yes	   No	  

OS	   6	  (24)	   44	  (27)	   19	  (76)	   115	  (72)	   NA	  (11,	  A)	   17	  (10,	  A)	  

A,	  value	  cannot	  be	  esImated	  due	  to	  censored	  data.	  	  



Saad F, et al. Radium-223 in an International Early Access Program (EAP): 
Effects of Concomitant Medication on Overall Survival in mCRPC
(ASCO 2015, Abstract 5063)





Summary of patient enrollment* 

Countries	   Number	  of	  sites	  
Number	  of	  paCents	  

enrolled	  
Number	  of	  paCents	  

treated	  

Germany	   20	   155	   124	  

United	  Kingdom	  	   8	   44	   31	  

Poland	   2	   11	   10	  

Italy	   13	   56	   48	  

Spain	   19	   117	   90	  

Canada	   5	   29	   21	  

Belgium	   5	   12	   11	  

Netherlands	   2	   18	   16	  

Sweden	   10	   110	   95	  

Norway	   5	   55	   54	  

Israel	   8	   101	   84	  

Switzerland	   8	   52	   48	  

Finland	   5	   44	   38	  

Ireland	   3	   35	   26	  

Totals	  n=14	   113	   839	   696	  

*Listed	  in	  order	  of	  ascending	  site	  number	  



Overview of EAP program

US	  EAP	   InternaConal	  EAP	  	  

Clinical	  study	  
phase	  

2	   3b	  

No.	  of	  paIents	  	  
(screened)	  

252	   839	  

No.	  of	  paIents	  
(treated)	  

184	   696	  

PaIent	  diagnosis	   SymptomaCc,	  progressive,	  bone-‐
predominant,	  metastaIc	  CRPC/HRPC	  with	  ≥2	  
skeletal	  metastases	  on	  imaging	  with	  no	  lung,	  
liver,	  and/or	  brain	  metastases	  (lymph	  node	  
only	  metastasis	  allowed)	  

Progressive,	  bone-‐predominant,	  metastaIc	  
CRPC/HRPC	  with	  ≥2	  skeletal	  metastases	  on	  
imaging	  with	  no	  lung,	  liver,	  and/or	  brain	  
metastases	  (lymph	  node	  only	  metastasis	  
allowed)	  

DefiniIon	  of	  
symptomaIc	  

Regular	  use	  of	  analgesics	  for	  cancer-‐related	  
bone	  pain	  	  
Treatment	  with	  EBRT	  for	  bone	  pain	  within	  last	  
12	  weeks	  before	  treatment	  

Not	  applicable	  
	  
SymptomaCc	  disease	  is	  not	  a	  requirement	  
of	  the	  study	  

Primary	  variables	   Acute	  (during	  treatment	  period	  up	  to	  30	  days	  
post-‐treatment)	  and	  long-‐term	  (30	  days	  post-‐
treatment	  and	  onward)	  safety	  

Acute	  (during	  treatment	  period	  up	  to	  	  
30	  days	  post-‐treatment)	  and	  long-‐term	  	  
(30	  days	  post-‐treatment	  and	  onward)	  safety	  
	  
Overall	  survival	  

CRPC,	  castraIon-‐resistant	  prostate	  cancer;	  EBRT,	  external	  beam	  radiaIon	  therapy;	  HRPC,	  hormone-‐resistant	  prostate	  cancer	  



SAFETY DATA



Summary of TEAEs 

Adverse	  events*	  
Int	  EAP†	  
N=696	  

ALSYMPCA	  

N=901	  

Radium	  223‡	  
(n=600)	  

Placebo	  
(n=301)	  

PaIents	  with	  at	  least	  one	  TEAE	   523	   75%	   558	   93%	   290	   96%	  

Grade	  3	  
Grade	  4	  	  
Grade	  5	  (death)	  
Any	  serious	  TEAE	  
TEAEs	  leading	  to	  dose	  modificaIons§	  
TEAEs	  leading	  to	  permanent	  disconInuaIon	  

232	  
31	  
34	  
243	  
53	  
144	  

33%	  
4%	  
5%	  
35%	  
8%	  
21%	  

	  207	  
	  	  53	  
	  	  97	  
281	  
	  	  65	  
	  	  99	  

35%	  
9%	  
16%	  
47%	  
11%	  
17%	  

	  121	  
	  	  16	  
	  	  66	  
181	  
	  	  35	  
	  	  62	  

40%	  
	  5%	  
22%	  
60%	  
11%	  
21%	  

PaIents	  with	  any	  treatment-‐related	  TEAE	   281	   40%	   380	   63%	   171	   57%	  

	  	  	  Grade	  3	  
	  	  	  Grade	  4	  	  
	  	  	  Grade	  5	  (AE	  that	  resulted	  in	  death)	  
	  	  	  Any	  serious	  related	  TEAEs	  
	  	  	  Related	  leading	  to	  dose	  modificaIons§	  
	  	  	  Related	  leading	  to	  permanent	  disconInuaIon	  	  

78	  
8	  
	  1	  
34	  
18	  
38	  

11%	  
1%	  
<1%	  
5%	  
3%	  
5%	  

	  82	  
	  15	  
	  7	  
72	  
NA	  
NA	  

14%	  
3%	  
1%	  
12%	  
	  
	  

32	  
2	  
0	  
30	  
NA	  
NA	  

11%	  
1%	  
	  

10%	  
	  

Data	  are	  n,	  %;	  NA,	  not	  available	  
*Treatment	  emergent	  adverse	  events	  (TEAEs)	  were	  coded	  by	  System	  Organ	  Class	  and	  preferred	  term	  by	  MedDRA	  version	  17.1,	  and	  graded	  by	  
CTCAE	  version	  4.03	  in	  the	  EAP	  study	  and	  graded	  by	  CTCAE	  version	  3	  in	  the	  ALSYMPCA	  study;	  †Safety	  analysis	  set;	  ‡Safety	  populaIon;	  §Including	  
interrupIons	  



Treatment-related AEs of interest 

SOC/preferred	  term	  

Int-‐EAP*	  
N=696	  

ALSYMPCA†	  (Radium	  223	  arm)	  
N=600	  

Any	  grade	   Grade	  3	   Grade	  4	   Grade	  5	   Any	  grade	   Grade	  3	   Grade	  4	   Grade	  5	  

Blood	  and	  lymphaIc	  system	   82	   12%	   38	   5%	   6	   <1%	   0	   139	   23%	   52	   9%	   17	   3%	   1	   <1%	  

Anemia	   65	   9%	   30	   4%	   0	   0	   109	   18%	   45	   8%	   3	   1%	   0	  

Thrombocytopenia	   	  20	   3%	   7	   1%	   4	   <1%	   0	   43	   7%	   12	   2%	   13	   2%	   1	   <1%	  

Leukopenia	   11	   2%	   3	   <1%	   0	   0	   18	   3%	   6	   1%	   1	   <1%	   NA	   NA	  

Neutropenia	   8	   1%	   4	   <1%	   1	   <1%	   0	   23	   4%	   6	   1%	   2	   <1%	   NA	   NA	  

GastrointesInal	  disorders‡	   136	   20%	   10	   1%	   0	   1	   <1%	   233	   38%	   16	   3%	   0	   1	   <1%	  

Diarrhea	   62	   9%	   3	   <1%	   0	   0	   97	   16%	   6	   1%	   0	   NA	   NA	  

ConsIpaIon	   9	   1%	   1	   <1%	   0	   0	  

Data	  presented	  are	  n,	  %	  
*Safety	  analysis	  set;	  †Safety	  populaIon;	  ‡All	  other	  preferred	  terms	  under	  this	  category	  were	  <1%	  

AE,	  adverse	  event;	  NA,	  not	  available;	  SOC,	  System	  Organ	  Class	  	  



TEAEs leading to discontinuation in ≥1% patients 

	  
	  
Preferred	  term	  

Int	  EAP*	  	  
N=696	  

ALSYMPCA	  	  
(Radium	  223	  arm)†	  

N=600	  

Any	  event	   144	   21%	   99	   17%	  

Anemia	   15	   2%	   14	   2%	  

Thrombocytopenia	   11	   2%	   10	   2%	  

Neutropenia	   3	   <1%	   3	   1%	  

FaIgue	  	   1	   <1%	  	   5	   1%	  

Bone	  pain	   5	   <1%	   5	   1%	  

Spinal	  cord	  compression	   6	   <1%	   8	   1%	  

Metastasis	  to	  the	  liver	   NA	   3	   1%	  

Data	  presented	  are	  n,	  %	  
*Safety	  analysis	  set;	  †ITT	  populaIon,	  data	  reported	  in	  Parker	  et	  al	  NEJM	  2013;	  369:213-‐22	  
NA,	  not	  available	  	  	  



EFFICACY ANALYSIS



In the INT EAP, overall survival was significantly longer for patients 
asymptomatic for pain

*Measured by the Brief Pain Inventory Short Form (BPI-SF question 3 “Worst pain in the last 24 hours.” Scores: no pain=0, mild–moderate pain=1 to 6,  
and severe pain=7 to 10). †No vs all pain.
NA: not achieved; NE: not estimated; OS: overall survival.
1. Saad F,et al. ASCO 2015, Abs 5034.

CharacterisCc	  
US	  EAP	  
N	  (%)	  

US	  EAP	  	  	  	  	  	  	  	  	  Int	  EAP	  

OS	  (mo) 

Pain	  at	  baseline‡	  	  	  	  
No	  pain	  	  
Mild-‐moderate	  	  
Severe	  
Missing	  

	  
	  	  6	  (3)	  
87	  (47)	  
35	  (19)	  
56	  (30)	  

	  
NA	  
16	  
NA	  
	  

	  
NA	  (16-‐NE)	  
15	  (13-‐NE)	  
11	  (8-‐12)	  

	  

	  
SS	  

Months	  

Pr
ob

ab
ili
ty
	  o
f	  	  
O
S	  

146	   104	   29	   1	   0	  No	  pain	  

Mild-‐moderate	   360	   236	   72	   7	   0	  

No	  pain	  

Mild-‐moderate	  

Severe	  

Severe	   163	   90	   19	   0	   0	  

Baseline	  pain	  (N=669)	  
No	  pain	   Mild-‐moderate	   Severe	  

PaIents,	  n	   146	   360	   163	  
No	  of	  events	  (%)	   25	  (17%)	   104	  (29%)	   72	  (44%)	  
No	  of	  censored	  paIents	  (%)	   121	  (83%)	   256	  (71%)	   91	  (56%)	  
Median	  OS,	  months	  (95%	  CI)	   NA	  (16–NE)	   15	  (13–NE)	   11	  (8–12)	  



Overall survival by total ALP*

*Post	  hoc	  analysis	  
ALP,	  alkaline	  phosphatase;	  NA,	  not	  available;	  NE,	  not	  esImated	  (due	  to	  censored	  data);	  OS,	  overall	  survival	  

Months	  
PaIents	  at	  risk	  

431	   297	   92	   4	   0	  <220	  U/L	  

≥220	  U/L	   263	   149	   33	   4	   0	  

Total	  ALP	  (N=694)	  
<220	  U/L	   ≥220	  U/L	  

PaIents,	  n	   431	   263	  
No	  of	  events	  (%)	   95	  (22%)	   115	  (44%)	  
No	  of	  censored	  paIents	  (%)	   336	  (78%)	   148	  (56%)	  
Median	  OS,	  months	  (95%	  CI)	   NA	  (NE)	   10	  (9–11)	  

Pr
ob

ab
ili
ty
	  o
f	  	  
O
S	  



Overall survival by current use  
of bisphosphonates*

Current	  use	  of	  bisphosphonates	  (N=696)	  
Yes	   No	  

PaIents,	  n	   122	   574	  
No	  of	  events	  (%)	   34	  (28%)	   176	  (31%)	  
No	  of	  censored	  paIents	  (%)	   88	  (72%)	   398	  (69%)	  
Median	  OS,	  months	  (95%	  CI)	   NA	  (11‒NE)	   15	  (13–NE)	  

*Post	  hoc	  analysis	  
NA,	  not	  available;	  NE,	  not	  esImated	  (due	  to	  censored	  data);	  OS,	  overall	  survival	  

PaIents	  at	  risk	  

122	   78	   19	   1	   0	  Yes	  

No	   574	   369	   106	   7	   0	  

Months	  

Pr
ob
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ty
	  o
f	  	  
O
S	  



Current	  use	  of	  denosumab	  (N=696)	  
Yes	   No	  

PaIents,	  n	   138	   558	  
No	  of	  events	  (%)	   35	  (25%)	   175	  (31%)	  
No	  of	  censored	  paIents	  (%)	   103	  (75%)	   383	  (69%)	  
Median	  OS,	  months	  (95%	  CI)	   NA	  (15‒NE)	   13	  (12–NE)	  

*Post	  hoc	  analysis	  
NA,	  not	  available;	  NE,	  not	  esImated	  (due	  to	  censored	  data);	  OS,	  overall	  survival	  

PaIents	  at	  risk	  

138	   104	   41	   3	   0	  Yes	  

No	   558	   343	   84	   5	   0	  

Months	  

Pr
ob

ab
ili
ty
	  o
f	  	  
O
S	  

Overall survival by current use of denosumab*



Overall survival by current use of abiraterone*

Current	  use	  of	  abiraterone	  (N=696)	  
Yes	   No	  

PaIents,	  n	   156	   540	  
No	  of	  events	  (%)	   35	  (22%)	   175	  (32%)	  
No	  of	  censored	  paIents	  (%)	   121	  (78%)	   365	  (68%)	  
Median	  OS,	  months	  (95%	  CI)	   NA	  (16‒NE)	   14	  (12–16)	  

*Post	  hoc	  analysis	  
NA,	  not	  available;	  NE,	  not	  esImated	  (due	  to	  censored	  data);	  OS,	  overall	  survival	  

PaIents	  at	  risk	  

156	   119	   45	   4	   0	  Yes	  

No	   540	   328	   80	   4	   0	  

Months	  

Pr
ob

ab
ili
ty
	  o
f	  	  
O
S	  



Overall survival by current use of enzalutamide*

Current	  use	  of	  enzalutamide	  (N=696)	  
Yes	   No	  

PaIents,	  n	   30	   666	  
No	  of	  events	  (%)	   9	  (30%)	   201	  (30%)	  
No	  of	  censored	  paIents	  (%)	   21	  (70%)	   465	  (70%)	  
Median	  OS,	  months	  (95%	  CI)	   16	  (10‒NE)	   15	  (13–NE)	  

*Post	  hoc	  analysis	  
NA,	  not	  available;	  NE,	  not	  esImated	  (due	  to	  censored	  data);	  OS,	  overall	  survival	  

PaIents	  at	  risk	  

30	   24	   7	   1	   0	  Yes	  

No	   666	   423	   118	   7	   0	  

Months	  

Pr
ob

ab
ili
ty
	  o
f	  	  
O
S	  



US EAP and ALSYMPSA Update: 
Median OS appeared to correlate with number of radium-223 
injections received 
•  In both US EAP and ALSYMPCA, median OS appeared to be prolonged in patients 

receiving 5-6 vs 1-4 injections of radium-223

US, United States; EAP, expanded access program; ALSYMPCA: ALpharadin in SYMptomatic Prostate Cancer; OS, overall survival; NE, not estimable.
Sartor O, et al. Baseline characteristics, number of radium-223 injections, and overall survival in US Expanded Access Program and ALSYMPCA. In: Proceedings of the 18th European Cancer 
Congress; Sept  25-29, 2015; Vienna, Austria. Abstract 2530.  

US EAP: Radium-223 Patients Who Received 1-4 vs 5-6 Injections 

ALSYMPCA: Radium-223 Patients Who Received 1-4 vs 5-6 Injections 



Summary

•  This post hoc subgroup analysis in US EAP and ALSYMPCA 
patients receiving 1-4 vs 5-6 injections of radium-223 
suggests 
–  Patients with more advanced CRPC and symptomatic bone 

metastases are less likely to receive the recommended 6 
injections of radium-223, the regimen associated with longer OS

•  US EAP: ≥3 prior anticancer therapies, baseline ECOG PS ≥2, 
lower baseline hemoglobin

•  ALSYMPCA: higher log LDH, lower albumin, baseline ECOG PS 
≥2, and higher log PSA

US, United States; EAP, expanded access program; ALSYMPCA: ALpharadin in SYMptomatic Prostate Cancer; CRPC, castration resistant prostate cancer; OS, overall survival; ECOG PS, Eastern 
Cooperative Oncology Group performance status; LDH, lactate dehydrogenase; PSA, prostate-specific antigen.
Sartor O, et al. Baseline characteristics, number of radium-223 injections, and overall survival in US Expanded Access Program and ALSYMPCA. In: Proceedings of the 18th European Cancer 
Congress; Sept  25-29, 2015; Vienna, Austria. Abstract 2530.  



 
Interim Results from eRADicAte: an Open-Label Phase 2 Study of Radium Ra 223 dichloride with Concurrent Administration of Abiraterone Acetate 
Plus Prednisone in Castration-Resistant Prostate Cancer Subjects with Symptomatic Bone Metastases  
 
Neal D. Shore,¹ Ronald F. Tutrone,2 Neil F. Mariados,3 Luke T. Nordquist,4 Bryan A. Mehlhaff,5 Stacey S. Harrelson,¹  
 
1Carolina Urologic Research Center, Myrtle Beach, SC, 2Chesapeake Urology Research Associates, Towson, MD, 3GU Research Network, Omaha, NE, 4Associated Medical Professionals of NY, Syracuse, NY, 5Oregon Urology Institute, Springfield, OR

 
INTRODUCTION	  AND	  OBJECTIVES	  
	  
Radium	  Ra	  223	  dichloride	  (Ra-‐223),	  an	  intravenous	  α-‐
emiwng	  radioisotope,	  is	  a	  calcium	  mimeIc,	  forming	  
complexes	  with	  hydroxyapaIte	  at	  sites	  of	  bone	  
metastases	  (mets)	  for	  castraIon-‐resistant	  prostate	  
cancer	  (CRPC)	  paIents.	  
	  
Abiraterone	  Acetate	  (AA),	  an	  oral	  androgen	  receptor	  
inhibitor,	  decreases	  serum	  testosterone	  for	  CRPC	  
paIents.	  
	  
PotenIal	  synergy	  of	  their	  respecIve	  mechanisms	  of	  
acIon	  exists	  in	  combining	  Ra-‐223	  and	  AA	  plus	  
prednisone.	  In	  addiIon	  to	  this	  study,	  an	  evidence-‐based	  
approach	  to	  assess	  the	  consequences	  of	  the	  combined	  
treatment	  is	  ongoing	  in	  a	  large	  phase	  3	  study.	  The	  
combinaIon	  potenIally	  opImizes	  the	  benefits	  of	  these	  
agents	  within	  the	  therapeuIc	  paradigm	  for	  paIents	  with	  
symptomaIc	  metastaIc	  castrate	  resistant	  prostate	  
cancer	  (mCRPC).	  
	  
This	  prospecCve	  study	  evaluates	  the	  combinatorial	  use	  
of	  concurrent	  Ra-‐223	  and	  AA	  plus	  prednisone	  in	  CRPC	  
paCents	  with	  symptomaCc	  bone	  metastases	  in	  both	  the	  
pre-‐	  and	  post-‐	  chemotherapy	  sepngs.	  Both	  survival	  
prolonging	  therapeuCcs	  are	  approved	  by	  the	  US	  Food	  
and	  Drug	  AdministraCon	  for	  this	  indicaCon.	  

	  	  
BACKGROUND	  
	  
	   Abiraterone	  Acetate	  
Abiraterone	  Acetate	  (an	  androgen	  receptor	  inhibitor)	  
plus	  prednisone	  delays	  paIent-‐reported	  pain	  progression	  
and	  [health-‐related	  quality-‐of-‐life]	  deterioraIon	  in	  
paIents	  with	  metastaIc	  castraIon-‐resistant	  prostate	  
cancer,	  as	  well	  as	  demonstrates	  a	  survival	  benefit.	  1,2	  
	  
	   	  Radium	  Ra	  223	  Dichloride	  
Radium-‐223	  dichloride	  (radium-‐223),	  a	  targeted	  α-‐
emizer,	  improves	  overall	  survival	  and	  is	  well	  tolerated	  in	  
paIents	  with	  symptomaIc	  castraIon-‐resistant	  prostate	  
cancer	  with	  bone	  metastases.3	  
	  

METHODS	  
eRADicAte	  is	  an	  open-‐label,	  phase	  2	  prospecIve	  study	  
(NCT02097303)	  of	  	  subjects	  with	  symptomaIc	  bone	  mCRPC	  
without	  visceral	  metastases	  conducted	  over	  approximately	  8	  
months.	  	  All	  subjects	  are	  treated	  with	  Rad-‐223	  every	  4	  weeks	  x	  6	  
doses	  and	  concurrent	  AA	  	  plus	  prednisone	  BID.	  	  	  
The	  protocol	  defined	  primary	  efficacy	  outcome	  is	  QOL	  and	  bone	  
pain	  assessments	  tracked	  using	  BPI-‐SF	  and	  FACT-‐P	  
quesConnaires.	  	  	  
Secondary	  endpoints	  include:	  	  

•  Safety	  
•  Time	  to	  measurable	  disease	  progression	  and	  SREs	  
•  PSA	  and	  ALP	  progression	  
•  Progression	  to	  further	  anIneoplasIc	  therapy	  
•  Performance	  status	  	  (ECOG)	  changes	  

All	  adverse	  events	  and	  safety	  analysis	  are	  reported	  and	  performed	  	  
from	  the	  first	  Rad-‐223	  infusion	  through	  the	  End	  of	  Treatment	  visit	  
for	  subjects	  who	  have	  received	  at	  least	  one	  infusion	  of	  	  Ra-‐223	  .	  
Subjects	  are	  assessed	  at	  screening,	  weeks	  1,	  5,	  9,	  13,	  17,	  21	  and	  
25.	  Time	  to	  event	  variables	  are	  summarized	  using	  the	  Kaplan-‐
Meier	  methodology	  to	  esImate	  the	  median,	  25th	  and	  75th	  
percenIles	  and	  the	  minimum	  and	  maximum	  Imes	  to	  events.	  

	  

	  
	  

	  
	  

RESULTS	  
Of	  the	  36	  subjects	  enrolled,	  30	  have	  received	  all	  6	  cycles	  of	  

Rad-‐223	  with	  concurrent	  AA	  and	  completed	  the	  end	  of	  
treatment	  visit,	  and	  are	  thus	  evaluable	  at	  this	  Cme.	  

Bone	  pain	  assessments:	  
•  Subjects	  have	  reported	  an	  overall	  decrease	  in	  reported	  
bone	  pain	  from	  the	  screening	  visit	  through	  the	  end	  of	  the	  
study	  visit.	  

•  Significant	  decreases	  are	  also	  seen	  in	  the	  amount	  of	  bone	  
pain	  that	  interferes	  with:	  Work,	  General	  acCvity,	  and	  
Mood.	  

•  Per	  the	  BPI-‐SF	  scores,	  subjects	  have	  experienced	  No	  
significant	  increases	  in	  how	  pain	  interferes	  with	  daily	  their	  
lives.	  

•  The	  Brief	  Pain	  Inventory	  table	  shows	  a	  significant	  decrease	  
(p	  =	  0.014)	  in	  self	  assessed	  average	  bone	  pain	  during	  this	  
period.	  

Quality	  of	  life	  assessments:	  
•  There	  have	  been	  significant	  increases	  in	  quality	  of	  life	  
measures	  from	  the	  screening	  visit	  through	  the	  end	  of	  study	  
visit	  	  

•  Subjects	  have	  reported	  less	  pain,	  less	  life	  interferences	  and	  
increased	  sleep	  quality	  

	  
	  

	  
	  
	  
	  
	  
	  

	  

CONCLUSIONS	  	  
The	  primary	  purpose	  of	  the	  eRADicAte	  study	  is	  to	  
evaluate	  the	  combined	  treatment	  regimen:	  Rad-‐223	  
with	  concurrent	  AA	  plus	  prednisone.	  	  30	  of	  the	  36	  
subjects	  enrolled	  have	  received	  all	  6	  cycles	  of	  Rad-‐223	  
and	  completed	  the	  EOT	  visit,	  and	  are	  thus	  evaluable.	  
This	  is	  an	  interim	  report.	  
	  
eRADicAte	  subjects	  experienced	  improvements	  in	  
both	  of	  the	  chosen	  efficacy	  end	  points:	  

	  
•  Decreased	  bone	  pain	  
•  Improved	  quality	  of	  life	  	  

	  
eRADicAte	  subjects	  also	  demonstrated:	  
	  

•  Stability	  in	  ECOG	  scores	  
•  A	  paucity	  of	  clinically	  significant	  serological	  
parameters	  associated	  with	  these	  2	  therapeuCcs	  
	  

	  
	  
	  

	  
	  

Brief	  Pain	  Inventory	  (Short	  form)	  Results	  

Variable Screening 
Rating 

End of 
Treatment 

Rating 
Change p-value 

BPI Worst 3.4 2.5 -0.9 0.134 
BPI Least 2.1 1.6 -0.5 0.234 
BPI Average 3.0 1.9 -1.0 0.014 
BPI Now 1.8 1.3 -0.5 0.267 
BPI Active 2.7 1.5 -1.3 0.013 
BPI Mood 2.3 1.4 -0.9 0.045 
BPI Walk 2.5 2.2 -0.3 0.343 
BPI Work 2.9 2.1 -0.8 0.019 
BPI Relate 1.7 1.3 -0.4 0.263 
BPI Sleep 2.4 1.5 -0.8 0.128 

BPI	  Values	  range	  from	  0	  to	  10	  

	  

StaCsCcal	  analysis	  provided	  by	  :	  
Department	  of	  Data	  Management	  &	  StaIsIcal	  
Analysis,	  American	  Urological	  AssociaIon,	  
Linthicum,	  MD,	  USA.	  	  

Clinically	  Significant	  AbnormaliCes	  

Cycle	   ALP	   Potassium	   AST	   ALT	   Hgb	   WBC	   PLT	  

Screening	   0	   0	   0	   0	   0	   0	   0	  

Cycle	  1/Week	  1	   0	   0	   1	   1	   0	   0	   0	  

Cycle	  2/Week	  5	   1	   0	   0	   0	   0	   0	   0	  

Cycle	  3/Week	  9	   0	   0	   0	   0	   1	   1	   0	  

Cycle	  4/Week	  13	   0	   0	   0	   0	   0	   0	   0	  

Cycle	  5/Week	  17	   0	   0	   1	   0	   1	   0	   0	  

Cycle	  6/Week	  21	   0	   0	   0	   0	   0	   1	   0	  

End	  of	  Treatment	   0	   0	   0	   0	   1	   1	   0	  

References	  

	  
1.  Ryan	  AJ	  et	  al.	  N	  Engl	  J	  Med	  2013;	  368:	  138-‐148.	  
2.  Basch	  E	  et	  al.	  Lancet	  Oncol	  2013;	  14:	  1193-‐1199.	  
3.  Nilsson	  S	  et	  al.	  Clin	  Adv	  Hematol	  Oncol	  2014;	  14:	  12(4	  Suppl	  11):9-‐10.	  

	  
Poster	  presented	  at	  the	  2016	  American	  Society	  of	  Clinical	  Oncology	  Genitourinary	  Cancers	  

Symposium	  (ASCO-‐GU)	  in	  San	  Francisco,	  CA,	  USA,	  January	  7–9,	  2016	  
	  
	  
	  

	  
This	  InvesCgator	  IniCated	  Study	  was	  funded	  by	  	  

Bayer	  HealthCare	  PharmaceuCcals	  
	  

	  
177	  



Randomized open label phase II trial of 
radium-223 with concurrent administration of 
abiraterone acetate plus prednisone in 
symptomatic CRPC patients with bone 
metastasis (eRADicAte)

Principal Investigator: Neal Shore 
Sponsor: Carolina Research Professionals, Myrtle Beach, SC 

NCT02097303



17355 – Shore

 
Study objectives Primary endpoints:  

To investigate the efficacy of concurrent treatment with Radium Ra 223 dichloride and Abiraterone 
Acetate (AA) plus Prednisone. Efficacy will be assessed by tracking bone pain assessments and 
quality of life questionnaires. 
 
Secondary endpoints:  
To measure safety, time to measurable disease progression, SREs, PSA progression, Changes and 
time to total ALP progression, progression to additional neoplastic therapy 

Randomized open label phase II trial of radium-223 with concurrent 
administration of abiraterone acetate plus prednisone in symptomatic 

CRPC patients with bone metastasis 
(N=30 -  Actual=36) 

First	  Author:	  Neal	  Shore	  
ASCO	  GU	  Abstract	  #:	  177,	  Poster	  Board:	  G12,	  Jan	  7th,	  poster	  session	  A	  
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Methods

In this open-label, phase 2 study, 36 patients with symptomatic bone 
mCRPC with no visceral mets were enrolled. All evaluable patients are 
treated with Rad-223 every 4 weeks x6 doses, and concomitant AA 
1000mg + prednisone 5 mg BID. 
The primary endpoint is efficacy, assessed by tracking bone pain 
assessments and quality of life (QoL) using BPI-SF and FACT-P 
questionnaires. 
Secondary endpoints include: 

•Safety 
•Time to measurable disease progression and SREs 
•PSA and ALP progression 
•Progression to further antineoplastic therapy 
•Performance status (ECOG) changes

First	  Author:	  Neal	  Shore	  
ASCO	  GU	  Abstract	  #:	  177,	  Poster	  Board:	  G12,	  Jan	  7th,	  poster	  session	  A	  
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Efficacy results 

At interim analysis, subjects in this study experienced 
improvements in both of the chosen efficacy assessments: 
•  a decrease in bone pain 
•  an improvement in their quality of life 

Treatment of symptomatic bone mCRPC subjects with concurrent 
Rad-223 and AA plus prednisone has also demonstrated: 
•  a stability in ECOG scores 
•  A paucity of clinically significant serological parameters 

associated with these 2 therapeutics
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Safety results 

•  The combined treatment has not produced significant adverse 
events that can be directly linked to the combined treatment 
regimen. Thus far, any observed adverse events occurred after 2 
months of treatment, on average. 

•  None of the evaluable subjects have progressed nor require 
further treatment during the trial

•  Subjects did not experience any SREs 



3-Year Follow-up of Chemotherapy Following Radium-223 Dichloride in Castration-
Resistant Prostate Cancer Patients With Symptomatic Bone Metastases From 
ALSYMPCA

Presented by: Neal Shore, MD  
Carolina Urologic Research Center, Myrtle 

Beach, SC, USA



Overall Survival

•  Safety of chemotherapy post–radium-223 assessed in post hoc 
analysis showed no detrimental effects on hematology or OS

•  Findings indicate that chemotherapy can be administered safely 
after radium-223 

Conclusions	  

•  Similar	  proporIons	  of	  radium-‐223	  (41/142	  [29%])	  and	  placebo	  (21/64	  
[33%])	  paIents	  died	  during	  and	  within	  30	  days	  of	  compleIng	  
chemotherapy	  

•  Median	  OS	  from	  start	  of	  chemotherapy	  was	  16.0	  months	  post–radium-‐223	  
and	  15.8	  months	  post-‐placebo	  (HR	  =	  1.23;	  95%	  CI,	  0.86-‐1.75)	  



Thank	  You	  


