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Main treatment goals and endpoints

Adapted, PCWG3, J Clin Oncol, 2016

Cure

Delay Progression

Relieve symptoms and improve survival

Overall Survival (OS)

Quality of Life (QoL)

Biochemical relapse Progression-free survival (PFS)Metastasis-free survival (MFS)

Biochemical Progression-free survival

Radiographic Progression-free survival (rPFS)

Skeletal related events (SRE)

PSA < 0.2 ng/mL PSA nadir (< 0.2 ng/mL)



CRPC Therapy Timeline – Survival prolonging 
therapies

2004           2010        2011          2013            2018 ……

Docetaxel

Enzalutamide
Radium-223Cabazitaxel

Sipuleucel-T*
Abiraterone Apalutamide**

* not available in Brazil
** indicated for M0 CRPC



Study Year Indication N PSA decline
>50%

mPFS
(months)

Overall Survival
Median  HR     P value

Docetaxel vs. 
mitoxantronea 2004 1st line 

chemo 1,006 45% vs 32% NS 18.9 vs 16.5 0.76 0.009

Cabazitaxel vs. 
mitoxantronea 2010 Post 

docetaxel 755 39% vs 18% 2.8 vs 1.4 15.1 vs 12.7 0.70 <0.001

Abiraterona vs. 
placeboa 2012 Pre 

docetaxel 1,088 62% vs 24% 16.5 vs 8.2 35.3 vs 30.1 0.79 0.0151

Enzalutamide
vs. placebo 2014 Pre 

docetaxel 1,717 78% vs 3% NR vs 3.9 35.3 vs. 31.3 0.77 0.0002

Radium-223 
vs. Placebo 2013 Pre and Post 

Docetaxel 921 16% vs 6% 15.6 vs 9.8b 14.9 vs 11.3 0.70 <0.001

N Engl J Med 2004; 351: 1502-1512     Lancet 2010; 376: 1147-1154
Eur Urol 2014; 5:815-825                    N Engl J Med 2014; 371: 424-433         
N Engl J Med 2013; 369: 213-223

Life-prolonging agents for mCRPC available in Brazil

a. Prednisone in both arms
b. PSA decline > 30%
c. Time to 1st symptomatic skeletal 

event



PCWG 3

Adapted, Prostate Cancer Working Group 3, J Clin Oncol, 2016

Abiraterone

Docetaxel

Cabazitaxel

Enzalutamide

Radium-223

Important points for decision:
• Histology
• Prior therapies
• Symptoms / KPS
• Metastatic sites
• Biomarkers ?

• AR-V7, DDR, MSI, others?

How to sequence the available life-
prolonging agents?

Predictive biomarkers for treatment 
selection are urgently needed 



Int Braz J Urol. 2017 May-Jun;43(3):407-415.
Braz J Clin Oncol, under submission



Clinical Trial vs Real World Data
ALSYMPCA ERA 223 REASSURE iEAP FLATIRON

Dates 2008 – 2011 2014 – 2016 2014 – 2017 2012 – 2013 2013 – 2017

N 614 401 1435 708 625

Median age 71 71 73 72 73

Prior docetaxel 57% 0 37% 60% 26%

Asymptomatic 2% 49% NR 19% NR

Concurrent 
steroids <50% 100% NR NR NR

Use of Bone
health agent, 

%
41% 39% 39%(concomita

nt)
34%

(concomitant)
67%
(prior)

PSA, median 146 30 59 143 38

ALP 211 129 22% ≥ 220 149 108

LDH 315 224 21% ≥ 250 NR 196

Median OS 
(mos) 14.9 30.7 15.5 15.9 15.2

Fracture rate%
Pathological/S

AE
4/NR 18/26 NR/3 6/NR 10/NR



Radium 223 – important questions

• Combination with abiraterone or enzalutamide

– ERA-223 trial

– R-223 + Enzalutamide trials – phase II randomized looks safe and promising 
(Maughan B.L, et al. ASCO 2018)

• Increase dose or number of cycles

• Re-treatment – is it safe?

• Treatment sequencing – real life data



Radium-223 and ERA Trial

Lancet Oncol, March 2018



Eur Urol, 2018, epub ahead of print
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Sternberg C, et al. J Clin Oncol 36, 2018 (suppl; abstr 5008)
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Sternberg C, et al. J Clin Oncol 36, 2018 (suppl; abstr 5008)



Sternberg C, et al. J Clin Oncol 36, 2018 (suppl; abstr 5008)



Approved Use of Radium 223

• Monitor blood counts at baseline and prior to every dose 
• Prior to first administering :

– Absolute neutrophil count (ANC) ≥ 1.5 × 109/L 
– Platelet count ≥ 100 × 109/L 
– Hemoglobin ≥ 10 g/dL 

• Prior to subsequent administrations: 
– ANC ≥ 1 × 109/L 
– Platelet count ≥ 50 × 109/L 

• Discontinue if hematologic values do not recover within 6 to 8 
weeks after the last administration



Sartor O, et al. J Clin Oncol 36, 2018 (suppl; abstr 5022)

• 44 patients included
• No serious AEs / 
• No new safety concerns
• Median rPFS: 9.9 months
• Median time SSE: 16.7 months
• mOS: 24.4 months



Caffo O, et al. J Clin Oncol 36, 2018 (suppl 6S; abstr 322)

mCRPC treatment sequencing - Italian Data

N= 119 patients



Caffo O, et al. J Clin Oncol 36, 2018 (suppl 6S; abstr 322)

mCRPC treatment sequencing - Italian Data



Potential biomarkers for mCRPC therapy-
selection

Bastos D., Antonarakis E. Expert Rev Mol Diagn. 2018 Feb;18(2):155-163


		Potential Predictive Biomarker

		Therapy Selection



		AR-V7 20,35,40,61

		Not detected: ARS inhibitors 

Detected: taxane chemotherapy



		Activating AR-LBD mutations and/or AR gene amplification62,63 x

		Not detected: ARS inhibitors 

Detected: taxane chemotherapy



		CTC heterogeneity64 (Shannon index)

		Low (Shannon <1.5): ARS inhibitors

High (Shannon ≥1.5): taxane chemotherapy



		DDR gene alterations

		PARP inhibitors65 or platinum agents66 



		Microsatellite instability (MSI-high)

		Immunotherapy with anti-PD-1 (pembrolizumab)67









Clin Genitourin Cancer, 2018, epub ahead of print

• N= 45 patients treated with Ra223
• Completed 6 cycles: CTC≤5: 73% ; CTC >5: 30%, P=0.05



Eur Urol, 2018, epub ahead of print

N= 28 pts: 10 HRD+ (35.7%): BRCA2, ATM, ATR, CHECK2

HRD+ vs HRD- (all treated with Ra223):
• PSA decline >50%: 0% vs 0%
• ALP decline > 30%: 80% vs 39%, P=0.04
• Time to ALP progression: 10.4 vs 5.8 months, P=0.005
• Overall Survival: 36.9 vs 19 months, P=0.11



CONCLUSIONS

• Radium-223 is a life-prolonging therapy for CRPC with bone predominant 
disease.

• Studies have demonstrated a good tolerability and safety profile.

• Radium-223 is also associated with longer time to symptomatic skeletal 
event, pain control and improved quality of life.

• The best timing for use is not currently known – but more important than 
which drug to use first is to sequence the available options.

• Combination to new-generation AR-targeted therapy should not be used at 
this point.



Thank you!
Obrigado!

diogo.bastos@hsl.org.br
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