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Trattamento delle metastasi ossee nel paziente 

con tumore della prostata resistente alla castrazione 
 

IMPATTO DEL 223 RADIUM NEL mCRPC(



 
Current Treatment Paradigm is Evolving  
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Excessive new bone formation      occurs 
around tumor-cell deposits, resulting in 
low bone strength and potential vertebral 
collapse 
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The vicious circle 
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Patients with bone metastases from Pca are 
at high risk for developing SREs 

Saad F, et al. JNCI 2002 
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ALSYMPCA Study design 

Placebo!+!best!
standard!of!care!

6(injec?ons((50(kBq/Kg)((
at(4Jweek(intervals(

Stra?fica?on(factors(
• Total!ALP!<!220!U/L!vs!≥!220!U/L!
• Bisphosphonate!use!(Yes!vs!No)!
• Prior!docetaxel!(Yes!vs!No)!
(
Key(inclusion(criteria(
• Confirmed!symptomaHc!CRPC!
• ≥!2!bone!metastases!
• No!known!visceral!metastases!
• PostLdocetaxel!or!unfit!for!docetaxel!

RandomizaHon!
2:1!

Radium!223!+!
best!standard!of!
care!

n=921!
mCRPC!

Parker C, et al. N Engl J Med. 2013;369:213-223 



ALSYMPCA Study Endpoints 

Best% Standard% of% care:! EBRT,!

c o r H c o s t e r o i d s ,!

anHandrogens,! oestrogens,!

estramusHne,! analgesics,!

bisphosphonates!
SSE:! use! of! external! beam! radiotherapy! to! relieve!

skeletal! symptoms! or! the! occurrence! of! new!

symptomaHc!pathological!bone!fractures!(vertebral!

or! nonLvertebral)! or! the!occurrence!of! spinal! cord!

compression! or! a! tumour! related! orthopaedic!

surgical!intervenHon!

Primary(endpoint:(OS(
Secondary!endpoints:!Hme!to!first!SSE,!Hme!to!total!ALP!progression,!total!ALP!
response,!total!ALP!normalizaHon,!Hme!to!PSA!progression,!safety!and!QoL!

Parker C, et al. N Engl J Med. 2013;369:213-223 



ALSYMPCA  Baseline Characteristics of the Patients 

RadiumJ223((N(=(614)( Placebo((N(=(307)(

Age( !! !!
Median!(range)!—!yr!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!71!(49–90)! 71!(44–94)!
>75!yr!—!no.!(%)! 171!!(28)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 90!(29)!
White(race(—(no.((%)†(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((575((94)( 290((94)(
Total(alkaline(phosphatase(—(no.((%)( !! !!
<220!U/liter!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!348!(57)! 169!(55)!
≥220!U/liter!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
266!(43)!!!!!!!!!!!!!!!!!!!!!!!!!!138!(45)!

!! !!

Current(use(of(bisphosphonates(—(no.((%)(
Yes! 250!(41)! 124!(40)!
No! 364!(59)! 183!(60)!
Any(previous(use(of(docetaxel(—(no.((%)(
Yes! 352!(57)! 174!(57)!
No! 262!(43)! 133!(43)!
ECOG(performanceJstatus(score(—(no.((%)‡(
0! 165!(27)! 78!(25)!
1! 371!(60)! 187!(61)!
≥2! 77!(13)! 41!(13)!
WHO(ladder(for(cancer(pain(—(no.((%)§(
1! 257!(42)! 137!(45)!
2! 151!(25)! 78!(25)!
3! 194!(32)! 90!(29)!
Extent(of(disease(—(no.((%)(
<6!metastases! 100!(16)! 38!(12)!
6–20!metastases! 262!(43)! 147!(48)!
>20!metastases! 195!(32)! 91!(30)!
Superscan¶! 54!(9)! 30!(10)!
ExternalJbeam(radia?on(therapy(within(12(wk(afer(screening(—(no.((%)(
Yes! 99!(16)! 48!(16)!
No! 515!(84)! 259!(84)!
Median(biochemical(values((range)‖(
Hemoglobin!—!g/dl! 12.2!(8.5–15.7)! 12.1!(8.5–16.4)!
Albumin!—!g/liter! 40!(24–53)! 40!(23–50)!
Total!alkaline!phosphatase!—!U/liter! 211!(32–6431)! 223!(29–4805)!
Lactate!dehydrogenase!—!U/liter! 315!(76–2171)! 336!(132–3856)!
PSA!—!μg/liter! 146!(3.8–6026)! 173!(1.5–14500)!

Parker C, et al. N Engl J Med. 2013;369:213-223 
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 Months since Randomization 

 Placebo (median 
overall survival, 

11.3 mo) 

 Radium-223 
(median overall 

survival, 14.9 mo) 

No. at Risk 
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 

HR=0.70 (95% CI,0.58–0.83) p<0.001 
30% reduction in risk of death 

ALSYMPCA Overall Survival 

Parker C, et al. N Engl J Med. 2013;369:213-223 



ALSYMPCA: Main Secondary Endpoints  

All main secondary endpoints favour radium-223 (+ BSoC) compared with placebo (+ BSoC) 

 

ALP, alkaline phosphatase; BSoC, best standard of care; PSA, prostate-specific antigen; SSE, symptomatic skeletal event 
 

Parker C, et al. N Engl J Med. 2013;369:213-223.  

Secondary Efficacy Endpoints Radium-223 
(n=614) 

Placebo 
(n=307) 

Hazard Ratio 
(95% CI) P Value 

Median time to first SSE (months) 15.6 9.8 0.66 
(0.52-0.83) <0.001 

Median time to increase in total 
ALP level (months) 7.4 3.8 0.17 

(0.13-0.22) <0.001 

Median time to increase in PSA 
level (months) 3.6 3.4 0.64 

(0.54-0.77) <0.001 

Total ALP response  
(≥30% reduction)         n/total n (%) 233/497 (47) 7/211 (3) — <0.001 

Total ALP normalisation  
n/total n (%) 109/321 (34) 2/140 (1) — <0.001 

ALSYMPCA Main Secondary Endpoints 
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Radium-223 614 496 342 199 129 63 31 8 8 1 0 
Placebo 307 211 117 56 36 20 9 7 4 1 0 

HR=0.66; 95% CI: 0.52-0.83  
P<0.001 

Radium 223 + BSoC median time to SSE: 15.6 months (n=614) 
Placebo + BSoC median time to SEE: 9.8 months (n=307) 

Parker C, et al. N Engl J Med. 2013;369:213-223.   

ALSYMPCA Median Time to First SSE 



Skeletal complications reduce quality of life 
in prostate cancer patients 

 

Weinkfurt KP, et al. Ann Oncol 2005 



SREs are associated with lower survival 
in prostate cancer 

Parker C, et al. N Engl J Med. 2013;369:213-223. DePuy V, et al. Support Care Cancer 2013 



Sartor O. The Lancet  Oncology 15.7 (2014): 738-746. 

!  Aumento!significaHvo!del!tempo!al!primo!SSE!per!tuf!i!gruppi!di!straHficazione!
!  !Riduzione!significaHva!del!rischio!di!compressione!midollare!e!necessità!di!EBRT!

ALSYMPCA Efficacy on SSE 



Subgroup 
Number of 
Patients 

Median Overall  
Survival (months) Hazard Ratio (95% CI) 

Radium-223 Placebo Radium-223 Placebo 

All patients 614 307 14.9 11.3 0.70 0.58-0.83 
Total ALP 
<220 U/L 
≥220 U/L 

348 
266 

169 
138 

17.0 
11.4 

15.8 
8.1 

0.82 
0.62 

0.64-1.07 
0.49-0.79 

Current use of bisphosphonates 
Yes 
No 

250 
364 

124 
183 

15.3 
14.5 

11.5 
11.0 

0.70 
0.74 

0.52-0.93 
0.59-0.92 

Prior use of docetaxel 
Yes 
No 

352 
262 

174 
133 

14.4 
16.1 

11.3 
11.5 

0.71 
0.74 

0.56-0.89 
0.56-0.99 

Baseline ECOG PS 
0 or 1 
≥2 

536 
77 

265 
41 

15.4 
10.0 

11.9 
8.4 

0.68 
0.82 

0.56-0.82 
0.50-1.35 

Extent of disease 
<6 metastases 
6-20 metastases 
>20 metastases 
Superscan 

100 
262 
195 

54 

38 
147 

91 
30 

27.0 
13.7 
12.5 
11.3 

NE 
11.6 
9.1 
7.1 

0.95 
0.71 
0.64 
0.71 

0.46-1.95 
0.54-0.92 
0.47-0.88 
0.40-1.27 

Opioid use 
Yes 

No 

345 
269 

168 
139 

13.9 
16.4 

10.4 
12.8 

0.68 
0.70 

0.54-0.86 
0.52-0.93 

0.5 1 2 

ALP, alkaline phosphatase; ECOG PS, Eastern Cooperative Oncology 
Group Performance status; NE, not evaluated 
 
Parker C, et al. N Engl J Med. 2013;369:213-223.  

Favours 
placebo 

Favours  
Radium 223 

ALSYMPCA Overall Survival Across Patient Subgroups 



Hoskin P, et al. Lancet Oncol. 2014;15:1397-1406. 

ALSYMPCA Overall Survival by Prior Docetaxel 

HR 0.70 (95% CI, 
0.56-0.88; p=0.002) 

HR 0.69 (95% CI, 
0.52-0.92; p=0.01) 



aSafety population comprised patients who received at least 1 dose; 1 patient in the placebo group received 1 injection 
of radium-223 (week 0) and is included in the radium-223 safety analysis.  
AE, adverse event 
Parker C, et al. N Engl J Med. 2013;369:213-223. 

ALSYMPCA Safety and Tolerability 



All(Grades( (((((((((( Grades(3(or(4(
Radium(223(
(n=600)((

Placebo(
(n=301)(

Radium(223(
(n=600)(

Placebo(
(n=301)(

Hematological(

Anaemia! 187!(31)! 92!(31)! 77!(13)! 40!(13)!

Neutropenia( 30((5)( 3((1)( 13((2)( 2((1)(

Thrombocytopenia( 69((12)( 17((6)( 38((6)( 6((2)(

NonJhaematological(

Bone!pain! 300!(50)! 187!(62)! 125!(21)! 77!(26)!

Diarrhoea( 151((25)( 45((15)( 9((2)( 5((2)(

Nausea! 213!(36)! 104!(35)! 10!(2)! 5!(2)!

VomiHng! 111!(18)! 41!(14)! 10!(2)! 7!(2)!

ConsHpaHon! 108!(18)! 64!(21)! 6!(1)! 4!(1)!

Parker C, et al. N Engl J Med. 2013;369:213-223 

Data are n (%) 

ALSYMPCA Selected Adverse Events 



Vogelzang NJ, et al. J Clin Oncol. 31, 2013 (suppl; abstr 5068)) 

!  Overall,!there!was!a!low!incidence!of!myelosuppression!in!the!docetaxel!subgroups!
–  The! total! incidence!of! grade!3!or! 4! thrombocytopenia!was! significantly! higher! in! paHents!with!

prior!versus!no!prior!docetaxel!use!(7%!vs!2%,!respecHvely;!P=0.001)!!
–  PaHents! with! a! history! of! prior! docetaxel! had! a! significantly! higher! incidence! of! grade! 3! or! 4!

thrombocytopenia!with!radiumL223!versus!placebo!(9%!vs!3%,!respecHvely;!P=0.01)!!
!  No! staHsHcally! significant! difference! was! seen! in! incidence! of! anemia! or! neutropenia! between!

docetaxel!subgroups,!or!between!radiumL223!and!placebo!within!each!docetaxel!subgroup!

ALSYMPCA Low Incidence of Grade 3 or 4 Hematologic 
AEs, Regardless of Prior Docetaxel Use 







OS, overall survival; SSE, symptomatic skeletal event 
1. Parker C, et al. N Engl J Med. 2013;369(3):213-223 

Compared with placebo, Radium-223 (50kBq/kg x 6) 

•  Significantly prolonged median OS by 3.6months1 

•  Significantly delayed time to first SSE by 5.8 months1 

 

ALSYMPCA Efficacy Summary 



AE, adverse event 
1. Parker C, et al. Presented at ASCO GU 2012. 2. Nilsson S, et al. Presented at ASCO GU 2014. 

31 

Radium-223 treatment (50kBq/kg x 6 ) is well tolerated 
 
•  Fewer adverse events in radium-223 group1 

 

•  Small differences in haematologic AEs1 

•  No additional safety issues identified ~3 years after last 
injection2 

ALSYMPCA Safety Summary 



ASCO GU 2015 



ASCO GU 2015 



J Clin Oncol 33, 2015 (suppl 7; abstr 253)  

Prior and concurrent use of abiraterone and enzalutamide 
with Ra-223 in an expanded access setting  

Abi 
N = 35 

n 

Abi 
N = 35 

% 

Enza 
N = 25 

n 

Enza 
N = 25 

% 

Overall 
N = 184 

n 

Overall 
N = 184 

% 

Age, median, yrs 68 70 70 

Race, white 31 89 23 92 169 92 

Weight, median, kg 87 90 86 

ECOG, ≤ 1 35 100 24 96 165 90 

Total ALP ≥ 220 U/L 8 23 8 32 56 30 

Current bisphosphonate,  
yes 6 17 6 24 18 10 

Prior docetaxel, yes 14 40 15 60 109 59 

Pts receiving all 6  
injections 20 57 15 60 81 44 

Conclusions: In this EAP, Ra-223 concurrently administered with either 
abiraterone or enzalutamide was safe and well tolerated  



Paganelli!G,!et!al.!#F31!!



Chemotherapy after Radium 223 in ALSYMPCA study 

!  In!paHents!receiving!chemotherapy!aper!the!last!dose!of!study!drug!(n!=!147),!
median!values!of!hemoglobin,!neutrophils,!and!platelets!were!similar!for!the!
radiumL223!vs!placebo!group!from!baseline!to!month!12!!

!  Administering!chemotherapy!aper!radiumL223!had!no!deleterious!effect!on!
paHent!OS!!

!  Hematologic!safety!profiles!for!paHents!receiving!chemotherapy!aper!
radiumL223!were!similar!to!those!for!paHents!receiving!chemotherapy!aper!
placebo!

Sartor et al.. Abs 936p  ESMO 2012 meeting (Vienna)  



Front-line options that improve survival  

1Tannock!et!al.!N!Engl!J!Med!2004;351(15):1502L1512,!2Kantoff!et!al.!N!Engl!J!Med!2010;363(5):411L422,!3Ryan!et!al.!N!Eng!J!Med!
2013;368:138–48,!4Beer!et!al.!N!Engl!J!Med!!2014,!5Parker!et!al.!NEJM!2013;369(2):213L223!

Treatment( Trial(
Visceral(
disease(
allowed(

HR( Survival((
(mos)(

Docetaxel/prednisone(vs(
Mitoxantrone/prednisone( TAX!3271! Yes! 0.79! 18.9!vs!16.5!

SipuleucelJT(vs(control( IMPACT2! No! 0.78! 25.8!vs!21.7!

Abiraterone/prednisone(vs(Placebo/
prednisone( COUL3023! No! 0.81! 34.7!vs!30.3!

Enzalutamide(vs(Placebo( PREVAIL4! Yes! 0.70! 32.4!vs!30.4!

Radium(223(vs(Placebo/BSC( ALSYMPCA5! No! 0.70! 14.9!vs!11.3!



Sequencing in post-docetaxel setting 

Trial( Disease(State( Trial(Design( HR((
for(OS(

Survival(
(months)(

TROPIC!
N=755!

Post!docetaxel! Cabazitaxel/prednisone!vs.!
mitoxantrone/prednisone!

0.70! 15.1!vs.!12.7!

COULAAL3001!
N=1195!

Post!docetaxel! Abiraterone/prednisone!vs.!
placebo/prednisone!

0.74! 15.8!vs.!11.2!

AFFIRM!
N=1199!

Post!docetaxel! MDV3100!vs.!placebo! 0.63! 18.4!vs.!13.6!

ALSYMPCA!
N=921!

Post!docetaxel!(or!
unsuitable)!

Ra223/BSC!vs.!placebo/BSC! 0.70! 14.9!vs.!11.3!



-  No predictive markers 

-  No head-to-head trials 

-  No prospective sequencing trials 

How to choose therapy for mCRPC? 

Clinical trials design and results 





Pain predicts overall survival in men with metastatic CRPC 

Halabi S, et al. J Clin Oncol 2008 



Abiraterone:!COULAAL302!L!Design!
!  Phase!3!mulHcenter,!randomized,!doubleLblind,!placeboLcontrolled!study!conducted!at!

151!sites!in!12!countries;!USA,!Europe,!Australia,!Canada!

!  Study!permiued!paHents!with!ECOG!performance!status!of!O!or!1;!this!was!straHfied!
between!study!arms!

!  All!subjects!had!previous!anHandrogen!therapy!followed!by!documented!PSA!or!
radiographic!progression!aper!disconHnuing!anHandrogen!therapy!

Ryan(CJ,(et(al.(N(Engl(J(Med(2013;368:138J48.(

Exclusion Criteria: visceral metastases 





!  Pa?ents(with(visceral(disease(were(allowed.(

Enzalutamide:!PREVAILL!Studio!di!fase!III!

Beer(TM,(et(al.(N(Engl(J(Med(2014(





Docetaxel!75!mg/m2!q3!wks!+!Prednisone!5!mg!bid!!

Docetaxel!30!mg/m2!wkly!5!of!6!wks!+!Prednisone!5!mg!bid!

1:1(
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O
N*

Mitoxantrone!12(mg/m2!q3!wks!+!Prednisone!!5!mg!bid!

MetastaHc!
CRPC!
Stra?fy(

(
Pain(level(
PPI!≥!2!or!AS!≥!10!
!!!!!!!!!!!vs!
PPI!<!2!or!AS!<!10!
KPS!≤70!vs!≥!80!
!

Tannock(et(al.(N(Engl(J(Med(
2004;(351:(1502J1512(

Docetaxel:!TAX!327!L!Study!design!

Berthold(DR,(et(al.((J(Clin(Oncol(2008;26:242–245((

30!mesi! 48!mesi!

Update(2008:(
OS(benefit(only(in(the(3weekly(arm(

Median(
Survival(
(months)(

Hazard(
ra?o( pJvalue(

Docetaxel(q3w:(! 19.2! 0.79! 0.004(

Docetaxel(qw:(! 17.8! 0.87! 0.086!

Mitoxantrone! 16.3! –! –!



Docetaxel:!TAX!327!L!DaH!al!basale!

Hormonal(Manipula?ons((%)(
(((((((((1(
(((((((((2(
(((((((>(2(

(
((((9(
((68(
((23(

(
((((8(
((72(
((21(

(
((((6(
((69(
((25(

Median(PSA((ng/ml)( 114( 108( 123(

Gleason(Score((%)(
(((((((≤(7(
(((((((8J10(
(((((((Not(available(

(
((42(
((31(
((26(

(
((40(
((31(
((29(

(
((42(
((28(
((30(

Extent(of(Disease((%)(
(((((((Bone(Metastases(
(((((((Visceral(Disease(

(
((90(
((22(

(
((91(
((24(

(
((92(
((22(

Docetaxel(
Q(3(week(

Docetaxel((
weekly(

(
Mitoxantrone(

Randomized(( 335( 334( 337(

Ineligible*(%)( ((12( ((12( ((12(

Median(age((range)( 68((42J92)( 69((36J92)( 68((43J86)(

≥(80(Karnofsky(PS((%)( ((88( ((87( ((86(

Pain(level(≥(PPI(2(or(
AS(≥(10((%)( ((45( ((45( ((46(

Prior(treatment((%)(
(((((((Prostatectomy(
(((((((Radiotherapy(
(((((((Estramus?ne(

(

((19(
((52(
((19(

(

((24(
((44(
((18(

(

((21(
((51(
((21(

*All included in 
the intent to treat 
analysis 

Tannock(et(al,(N(Engl(J(Med(2004;(351:(1502J1512(







EAU guidelines 2015 






