
ARS #1 

The practicing urologist plays a limited role in the 
management of advanced prostate cancer 

1.  True 

2.  False 



ARS #2 

The sequence and combination of therapies for patients 
with mCRPC has been well documented and supported by 
prospective randomized clinical trials. 

1.  True 

2.  False  
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Natural History of Prostate Cancer 





Figure 1 Androgen and AR action 

Published by 
© 2014 CPS and SIMM  	


MH Eileen Tan1, 2, * et al. Acta Pharmacol Sin 2014; 36: 3–23; 
doi: 10.1038/aps.2014.18 



•  Androgens are 
produced at 3 sites: 
-  Testes 
-  Adrenal gland 
-  Prostate tumor 

cells   



Historical Landmarks: 1st Effective 
Treatment, 1st Marker, 2 Nobel Prizes 

                                  

1904 
First RP 

1938-Acid Phos. 
1940  
Huggins -endocrine 

control 
Advent of 
orchiectomy 
and estrogen 
treatment 
(Awarded 
Nobel Prize 
for this 
discovery) 

1970s 
Steroidal and  
non-steroidal  
AAs available 
  
 
Nobel 
 Prize:  
Andrzej Schally, 
Roger 
Guillemin 

1980s 
Long-acting 
synthetic LHRH 
agonists 

2003 
First GnRH blocker 
(abarelix) launched 

The future 
New androgen 
receptor-targeted 
drugs. AA vaccines, 
biomarkers, genetic 
research 

1867 
First perineal 
prostatectomy 
performed 

1920s 
RT for PC 
using radium 

1960s 
RT established  
as important 
treatment for PC 

1960s and 70s 
Synthetic 
estrogens 
developed 

1995 
Cryosurgery accepted as 
a treatment option for 
recurrent cancer after RT 

2004 
Docetaxel in 
combination 
with prednisone 
approved 

2008 
Degarelix approved in US 
2009 
ARSI Developed 

 
John Hunter 
1780-castration 

Figure courtesy of Dr E. David Crawford 

ARSI = Androgen Receptor Signaling Inhibitor; AA = an0androgen; LHRH =  luteinizing hormone releasing hormone.  

  



� Androgen deprivation therapy (ADT) 
� Estrogens 
�  Surgical castration (bilateral orchiectomy)  
�  LHRH agonists 
�  GnRH antagonists 

� Antiandrogens 

� Combined androgen blockade (CAB) 

� 17,20 Lyase Inhibitors  
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Complications of ADT 

1.  Hot Flashes 
2.  Anemia 
3.  Sexual dysfunction 
4.  Cognitive dysfunction 
5.  OSTEOPOROSIS 
6.  Metabolic Syndrome 

n  obesity 
n  Insulin resistance 
n  Dyslipidemia 
n  Hypertension   
Gaztanaga and Cook, JNCCN.  2012;10. 
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Early Chemotherapy in Metastatic PCa: E3805 
CHAARTED trial 

(ChemoHormonal therapy vs.Androgen Ablation Randomized 
Trial for Extensive Disease) 

� Study design: multicenter, randomized phase 3  

� Patients and treatment: 
�  790 men with metastatic PCa receiving androgen deprivation 

therapy (ADT) randomized to: 

�  Continued ADT alone 

�  ADT + docetaxel-based chemotherapy every 3 weeks for  
18 weeks 

� Primary endpoint: evaluation of the ability of 
early chemotherapy to improve OS in patients 
receiving ADT for metastatic PCa 

12 

NIH. 2013. http://www.nih.gov/news/health/dec2013/nci-05.htm. 
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OS by extent of metastatic disease at start of ADT  
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Presented by: Christopher J. Sweeney, MBBS 

In patients with high volume metastatic disease, there is a 17 month 
improvement in median overall survival from 32.2 months to 49.2 months  
We projected 33 months in ADT alone arm with collaboration of SWOG9346 team 

High volume Low volume 

p=0.0006 
HR=0.60 (0.45-0.81) 
Median OS:  
ADT + D: 49.2 months 
ADT alone: 32.2 months 

p=0.1398 
HR=0.63 (0.34-1.17) 
Median OS:  
ADT + D: Not reached 
ADT alone: Not reached 



Prostate Cancer Relies on Androgen 
Signaling for Progression 

�  Prostate cancer progression commonly relies on androgen 
signaling 

�  However, numerous adaptive mechanisms exist by which prostate 
cancer cells can bypass traditional androgen signaling pathways 

Debes JD, et al. N Engl J Med. 2004;351(15):1488-1490.  
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Reprinted by permission from Macmillan Publishers Ltd: Nat Rev Cancer, Feldman BJ, et al., 2001;1(1):
34-45. © 2001. 
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Castration Resistant Prostate Cancer 
(CRPC) 

�  Androgen Deprivation Therapy 

�  Rising PSA 

�  Serum Testosterone < 50 ng/dl 

�  M0 Disease:  (-) radiographic mets 

�  M1 Disease:  (+) radiographic mets 



1984-19
89 

1.  The Leuprolide Study Group. NEJM 1984;311:1281-1286. 2. Crawford ED, et al. NEJM. 1989;321:419-424. 3. Tannock 
IF, et al. J Clin Oncol. 1996;14:1756-1764. 4. Saad F, et al. JNCI 2002;94:1458-1468. 5. Petrylak DP, et al. NEJM. 
2004;351:1513-1520. 6. Tannock IF, et al. NEJM. 2004;351:1502-1512. 7. de Bono JS, et al. Lancet. 2010;376:1147-1154. 
8. Kantoff PW, et al. NEJM. 2010;363:411-422. 9. Fizazi K, et al. Lancet. 2011;377:813-822. 10. de Bono JS, et al. NEJM. 
2011;364:1995-2005. 11. Scher HI, et al. NEJM. 2012 Sep 27;367(13):1187-97. 12. Parker et al. NEJM. 
2013;369:213-223.13. Beer T et al.  2014 ASCO GU San Francisco, CA 14. Beer  T NEJM 2014; 371:424-433 

1996 2002 2004 .... 2010 

2011 

2012 

Mitoxantron
e[3] 

Docetaxel[
5,6] 

Sipuleucel-
T[8] 

LHRH 
agonists[1,2] Abiraterone 

Post[10] 

Reversible AR 
blockers[1,2] 

Denosumab
[9] Zoledronic 

Acid[4] 

2014 

Enzalutamide 
Post[11] 

Cabazitax
el [7] 

Abiraterone 
Pre[13] 

Enzalutamide 
Pre  [14] 

Radium-22
3[12] 

Before 2010, the last agent 
approved for the treatment of 
CRPC was docetaxel  



Key phase III clinical trials since 2004 
Androgen receptor 

signaling 

Metastasis / 
invasion inhibitors 

TKI inhibitors 

Endothelin receptor 
inhibitors 

Angiogenesis 
inhibitors 

Microtubule 
inhibitors 

Radiotherapy 

Enzalutamide 

Zibotentan 

Dasatinib 

Aflibercept 

Atrasentan 

Tasquinimod 

Cabazitaxel 

Radium 223 

Orteronel 
(TAK-700) 

Abiraterone 
acetate 

Lenalidomide 

Cabozantinib Sunitinib 

Bevacizumab 

Immunotherapy Ipilumimab Prostvac Sipuleucel T 

OGX-011  
(1st line) 

OGX-011  
(2nd line) 



Key phase III clinical trials since 2004 
Androgen receptor 

signaling 

Metastasis / 
invasion inhibitors 

TKI inhibitors 

Endothelin receptor 
inhibitors 

Angiogenesis 
inhibitors 

Microtubule 
inhibitors 

Radiotherapy 

Enzalutamide 

Zibotentan  
x3 

Dasatinib 

Aflibercept 

Atrasentan 
x2 

Tasquinimod 

Cabazitaxel 

Radium 223 

Orteronel 
(TAK-700) 

Abiraterone 
acetate 

Lenalidomide 

Cabozantinib Sunitinib 

Bevacizumab 

Immunotherapy Ipilumimab Prostvac Sipuleucel T 

OGX-011  
(1st line) 

OGX-011  
(2nd line) 

?	
   ?	
  

?	
  



Summary of clinical trial outcome 
(the monotherapy approach) 

*OS did not reach the prespecified efficacy boundary (p=0.0035) 
1. Berthold DR, et al. J Clin Oncol 2008;26:242–5; 2. de Bono JS, et al. Lancet 2010;76:1147–54; 
3. Fizazi K, et al. Lancet Oncol 2012;13:983–92; 4. Rathkopf DE, et al. J Clin Oncol 2013;31(suppl. 6): abstract 5; 
5. Scher HI, et al. N Engl J Med 2012;367:1187–97; 6. 12. Beer et al., J Clin Oncol 32, 2014 (suppl 4; abstr LBA1^); 7. 
Parker C, et al. N Engl J Med 2013;369:213–23 
These studies are different (in type, population, inclusion/exclusion criteria, design and method, primary 
objectives) and therefore a comparison cannot be made. 

OS 

Patient setting Control Increase in 
median, months HR p value 

Docetaxel/P1 First-line Mitoxantrone/P 2.9 0.79 0.004 

Cabazitaxel/P2 Post-docetaxel Mitoxantrone/P 2.4 0.70 <0.0001 

Abiraterone/P3 Post-docetaxel Placebo/P  4.6 0.74 <0.0001 

Abiraterone/P4 Chemo-naïve Placebo/P  5.2 0.81 0.0033* 

Enzalutamide5 Post-docetaxel Placebo 4.8 0.63 <0.001 

Enzalutamide6 Chemo-naïve Placebo 2.2 0.71 <0.0001 

Radium-2237 
Bone metastases, 

Pre- and post 
docetaxel 

Placebo 3.6 0.70 <0.001 



Index 
pt 

Definition Treatment 

1 MO CRPC observation 

2 M1 CRPC, no prior chemo, minimal sx Abiraterone, Sipuleucel-
T or docetaxel 

3 M1 CRPC, no prior chemo, moderate sx, 
good performance status 

Docetaxel, or 
Abiraterone, 
ketoconazole, xofigo 
 

4 M1 CRPC, no prior chemo, moderate sx, 
poor performance status 

Abiraterone, 
ketoconazole, xofigo, 
docetaxol 

5 M1 CRPC, prior chemo, good 
performance status 
 

Abiraterone, 
cabazitaxel or 
Enzalutamide 

6 M1 CRPC, prior chemo, poor 
performance status 
 

Palliative treatment 







Antonarakis and Armstrong, Clin Oncol News 2011 



SHBG 
TESTOSTERONE 

Leuprolide 
Goserelin 
Degarelix 
…others… 
Estrogens 
 

GTX758 (ERα agonist) 
 

Target 1: Gonadal/Circulating T 

Free T SHBG 
 

LHRH 

Modified from Peter 
Nelson, MD 



ADRENAL 

AKR1C3 
CYP17 DHEA 

A-dione 

-- 
AKR1C3 
CYP17 

-- Cholesterol 

T DHT 

de novo 
CYP17 

ü  Ketoconazole 
ü  Abiraterone 
ü  TAK700 
ü  TOK001 
ü  VT-464 

AKR1C3 
ü  Indomethacin 
ü  I-analogs 

3βHSD 
ü  Abiraterone-HD 
ü  Trilostane 

Target 2: Adrenal/Intracrine Ligands 

Modified from Peter 
Nelson, MD 



ü 17AAG 
ü STA9090 
ü AT13387 
ü Others… AR 

HSP90 HSP90 

PROTEASOME 
AR 

X

Target 3: AR Degradation 

HSP90 
Antagonists 

ü Curcumin 
ü TOK001 
ü AZD3514 
ü ASC-J9 
ü PPD 
ü Antisense 

Selective AR 
downregulators 
or degraders* 

*many others with low potency 
Modified from Peter 
Nelson, MD 



AR 
AR AR 

P P 

DHT 

Ligand
Binding 

5αReductase 

Competitive 
Antagonists 

T 

Flutamide 
Bicalutamide 
Nilutamide 

Enzalutamide 
ARN509 
TOK001 

 
ü enhanced degradation 
ü translocation block 
ü unproductive 

transcription 

Target 4: Androgen Receptor Blockade 

Modified from Peter 
Nelson, MD 



AR AR 

P P 

AR 

P 

Nuclear
Translocation 

ARsv 

P 

Microtubule 
Inhibitors 

ü  Enzalutamide 
ü  Paclitaxel 
ü  Docetaxel 
ü  Cabazitaxel 

Target 5: Prevent AR Nuclear Translocation 

Modified from:Peter 
Nelson, MD 



AR AR 

P P 

AR 

P 

Nuclear
Translocation 

ARsv 

P 

Signaling  
Pathways 

ü  Her2/3 
ü  IGF1R 
ü  CDKs 
ü  others 

Target 6: Interfere With AR ‘Enablers’  

Modified from:Peter 
Nelson, MD 



AR AR 

P P 

Androgen-response
Elements (ARE) 

Target Gene
 Expression 

Coactivators 

TM

Target 7: Block AR–DNA/Co-Activator Interaction 

Non-Competitive 
Antagonists* 

EPI-001 
‘D2’ 
Pyrivinium 
Harmol HCL 
Others Important as they may target ARsv 

*N-C interactions 
Nuclear translocations 

AR AF2-LXXLL Interactions 
Co-factor inhibition Modified from Peter 

Nelson, MD 



AR AR 

P P Target Gene
 Expression TM

Proliferation
Survival
Metabolism

Target 8: AR Downstream ‘Effectors’ 

ETS-family 
Inhibitors 

PI3K-Pathway Inhibitors 

Modified from Peter 
Nelson, MD 

CAMKK2  
inhibitor 

(STO-609) 



Sequence or Layering? 

D. Lorente, J.S. De Bono, Eur J Cancer 2014;50:753 



Symptoms 

M0 CRPC 
An unmet need in Prostate Cancer  

Tumor  
volume 

Time 

Docetaxel 

Local 
Therapy 

Metasta&c	
  
Castra&on	
  Resistant	
  

Non-­‐Metasta&c	
  

Asymptoma&c	
  

Castra&on	
  Sensi&ve	
  

2nd-line 
Hormonal 
Therapies 

Sipuleucel-T 
Abiraterone 

Enzalutamide 
Radium-223* 

Death 

ADT 

Enzalutamide 
Cabazitaxel 
Abiraterone 
Radium-223* 

Castration Sensitive Castration Resistant 

Non-metastatic Metastatic 

Asymptomatic 

PROSPER (Enzalutamide) 
SPARTAN (ARN-509) 
ARAMIS (ODM-201) 

*For symptomatic patients with bone metastases only 



Sequencing	
  Trials	
  
Dendreon-­‐sponsored	
  Trials	
  	
  
Trial  Ph Basic Design Findings to date  

STAND: A randomized, open-label, 
phase 2 trial examining the 
sequencing of sipuleucel-T and 
androgen deprivation therapy in men 
with non-metastatic prostate cancer 
and a rising serum prostate specific 
antigen after primary therapy1 

2 •  Randomized  
•  Non-metastatic hormone-sensitive 

PCa with rising PSA 
•  1◦ outcome measure– immune 

responses following sipuleucel-T 
à ADT vs. ADT à sipuleucel-T  

•  Feasible and  tolerable 
•  Sipuleucel-T à ADT appeared to induce stronger T cell 

responses than ADT à sipuleucel-T 
•  However, Both treatment sequences resulted in strong, 

sustained immune memory 2 years after sipuleucel-T 
(Manuscript in progress)  

STAMP: A randomized, open-label, 
phase 2 trial of sipuleucel-T with 
concurrent versus sequential 
administration of abiraterone acetate 
plus prednisone in men with 
metastatic castrate resistant prostate 
cancer2 

2 •  Randomized 
•  Asymptomatic to minimally 

symptomatic mCRPC 
•  1◦  outcome measure-  effect of AA 

+ P on sipuleucel-T manufacture 

•  Sipuleucel-T can be manufactured during concurrent 
administration  

•  No blunting of immunologic effects or immune parameters 
that correlate with sipuleucel-T clinical benefit 

•  No new safety signals from combination  
(Published in CCR)  

STRIDE: A randomized, open label, 
phase 2 study of sipuleucel-T with 
concurrent versus sequential 
administration of enzalutamide in men 
with metastatic castrate-resistant 
prostate cancer3 

2 •  Randomized 
•  Asymptomatic to minimally 

symptomatic mCRPC 
•  1◦  outcome measure – immune 

responses following sipuleucel-T 
with concurrent or sequential ENZ 

•  Order of Sipuleucel-T and ENZ had no effect on 
sipuleucel-T manufacture or immune responses 

•  No new safety signals associated with the combination  
(Trial still in progress)  

AA=abiraterone acetate; AA + P=abiraterone acetate plus prednisone; ADT=androgen deprivation therapy; ENZ=enzalutamide; mCRPC=metastatic castration-resistant prostate 
cancer; PCa=Prostate cancer; PSA=prostate specific antigen 

1) Drake, et al. ESMO 2014, Abstract.   2) Small, et al. Clinical Cancer Research, 2015.  3) Pieczonka, et al. Abstract. SUO, 2015. 



Docetaxel or Cabazitaxel FIRST ? 
FIRSTANA Trial 

https://clinicaltrials.gov; Identifier: NCT01308567 

Patient  
Characteristics 

 
•  mCRCP 
•  Progressive disease 

while receiving 
hormonal therapy or 
after surgical 
castration 

•  Not pre-treated with 
chemo 

Cabazitaxel 
25 mg/m2/3wks + Prednisone 

R 
1:1:1 

Docetaxel 
75 mg/m2/3wks + Prednisone 

Primary Endpoint: 
•   OS 
 
Secondary Endpoint: 
•  PFS 
•  Tumor response 
•  PSA response 
•  Pain response 
•  PSA-PFS 
•  Pain PFS 
•  Time to SREs 

N ~ 1170 

Cabazitaxel 
20 mg/m²/3wks + Prednisone 



POST ABI/ENZA 
PRIMCAB: Study design  

https://clinicaltrials.gov/ct2/show/NCT02379390 

mCRPC patients who 
have primary resistance 

to abi/enza 
(PD within 6 months of 
AR targeted therapy) 

Cabazitaxel 25 mg/m2 q2w  
+ prednisone 10 mg/d 

 (n=137) 

R 
1:1 

Switch to a second AR 
Abiraterone at 1000 mg once daily  

+ Prednisone 5 mg twice daily 
or Enzalutamide at 160 mg once daily 

(n=137) 

Endpoints Statistical plan 

•  Superiority design with assumption of HR=0.67 •  Primary : rPFS 
•  Main Secondary : OS, TTPP, Safety 



Targeting androgen production and AR 
Abiraterone +/- ARN-509 in mCRPC  

Slide courtesy of Dr. Fred Saad; trial info not yet publicly available 

Patient  
Characteristics 

 
•  mCRPC 
•  ECOG 0 or 1 
•  Testosterone levels of   
•  < 50 ng/dL  (GnRHa  
or Surgical Castration) 
•  Pain score ≤3 (BPI- SF 

Q3) 

AAP 
+ 

ARN-509 

R 
1:1  

AAP 

+ 
placebo 

 

Primary Endpoint: 
  rPFS 
 
Secondary Endpoints: 
•  Time to pain progression 
•  Time to opiate use 
•  Time to chemotherapy 
•  OS 

N ~ 960 



Targeting androgen production and 
AR: 

Enza +/- Abiraterone/Pred in mCRPC  

https://clinicaltrials.gov; Identifier: NCT01949337 

Patient  
Characteristics 

 
•  Progressive mCRPC 
•  ECOG 0 or 1 
•  Testosterone levels of   
•  < 50 ng/dL  (GnRHa  
or Surgical Castration) 

ENZA 
+ 

ABI/Pred 

R 
1:1 

ENZA 

Primary Endpoint: 
Overall survival 
 
Secondary Endpoints: 
•  PFS, rPFS 
•  Decline in PSA 
•  Objective response rate 
•  Tumor burden and bone 

 activity 

N ~ 1224 



Targeting Androgen Production and 
Bone:  

Abiraterone +/- Radium 223 (ERA-223 
trial) 

Abi, abiraterone; Enza, Enzalutamide; SSE-FS, Symptomatic skeletal event free survival, time frame 3 years 
*50 KBq/Kg/4wks X 6 IV 
https://clinicaltrials.gov; Identifier: NCT02043678 

Patient  
Characteristics 

 
•  Chemo-naïve mCRPC 
•  Asymptomatic or mildly 
symptomatic mCRPC 
•  Progressive disease after 
previous anti-androgen 
therapy and withdrawal 
•  ECOG 0 or 1 
•  Testosterone levels of   
•  < 50 ng/dL (<1.7 nmol/L; 
Medical or surgical 
castration) 

Radium-223* 
+ 

ABI 
+ Prednisone/Prednisolone 

R 
1:1 

Matching placebo 
+ ABI 

+ Prednisone/Prednisolone 

Primary Endpoint: 
SSE-FS 
 
Secondary Endpoints: 
•  OS 
•  Time to opiate use for 

cancer pain 
•  Time to chemo 
•  rPFS 

 

N ~ 800 Follow up: 
7 years LTFU 



Targeting the Androgen Receptor and 
Bone  

Enzalutamide +/- Radium 223 (PEACE 
III trial) 

SSE, symptomatic skeletal event 
*50 KBq/Kg/4wks X 6 IV 
https://clinicaltrials.gov; Identifier: NCT02194842 

Patient  
Characteristics 

 
•  Asymptomatic or mildly 
symptomatic mCRPC 
•  Metastatic to bone with ≥ 2 
bone metastases 
•  No visceral metastases 
•  WHO Performance status 0-1 
•  Castrate serum levels of 
testosterone (< 50 ng/dL) 

Radium-223* 
+ 

Enzalutamide 

R 
1:1 

Enzalutamide 

Primary Endpoint: 
•  rPFS 
 
Secondary Endpoints: 
•  OS 
•  Time to 1st SSE 
•  Time to progression 
•  Treatments elected after 

first disease progression 
•  Pain, QoL, AEs 
•  Time to use of opioid 

 analgesics 

N ~ 560 



Compound	
   Galeterone*	
   Tasquinimod1	
   PROSTVAC2	
   Ipilimumab3	
   ARN	
  5094	
   DCVAC/PCa5	
  

Brand	
   TBD	
   TBD	
   TBD	
   Yervoy	
   TBD	
   TBD	
  

MOA	
  
CYP17	
  inhibi&on,	
  	
  
AR	
  antagonism,	
  AR	
  

degrada&on	
  

Angiogenesis	
  inhibitor,	
  
immunomodulator	
  

Ac&ve	
  
immunotherapy	
  

Immune	
  
checkpoint	
  
inhibitor	
  

Hormonal	
  
agent	
  

Ac&ve	
  
immunotherapy	
  

Poten0al	
  Label	
  	
   mCRPC	
  	
  
(AR-­‐SV	
  posi&ve)	
  	
  

mCRPC	
  
(asymptoma&c)	
  

mCRPC	
  
(asymptoma&c	
  or	
  

minimally	
  
symptoma&c)	
  

mCRPC	
  
(chemother-­‐	
  
apy	
  naive)	
  	
  

M0	
  CRPC	
   mCRPC	
  (with	
  
chemotherapy)	
  	
  

Key	
  Clinical	
  
Benefits	
  	
  
(phase	
  2)	
  
(median	
  PFS,	
  OS	
  
[mPFS,	
  mOS])	
  	
  

•  PSA	
  response	
  
mCRPC:	
  	
  

85%	
  PSA30;	
  77%	
  
PSA50	
  

•  PSA50	
  in	
  6	
  of	
  7	
  
pa&ents	
  with	
  AR	
  	
  

C-­‐term	
  loss	
  

• mPFS	
  	
  
7.6	
  m	
  vs	
  3.3	
  m	
  

•  6-­‐month	
  PFS	
  	
  
69%	
  vs	
  37%	
  

• mOS	
  	
  
25.1	
  m	
  vs	
  	
  
16.6	
  m	
  

•  PFS	
  3.8	
  m	
  vs	
  	
  
3.7	
  m	
  

•  mOS	
  	
  
26.3	
  m	
  vs	
  
17.2	
  m	
  

predicted	
  	
  

•  91%	
  PSA	
  
response	
  rate	
  
in	
  high-­‐risk	
  
M0	
  CRPC	
  	
  

• mOS	
  	
  
19	
  m	
  	
  

vs	
  12	
  m	
  predicted	
  	
  

Delivery	
   Oral	
   Oral	
   SC	
  injec&ons	
   IV	
   Oral	
   SC	
  injec&ons	
  

Frequency	
   Daily	
   Daily	
   7	
  SC	
  injec&ons	
  over	
  
5	
  months	
  	
  	
  

≤4	
  doses	
  at	
  3-­‐
week	
  intervals;	
  

q12	
  week	
  
maintenance	
  	
  

Daily	
  

12	
  SC	
  injec&ons	
  
over	
  11	
  months	
  

(based	
  on	
  	
  
phase	
  2)	
  	
  

Novel Therapies in Clinical Trials  

AR, androgen receptor; IV, intravenous; SC, subcutaneous.; *study details phase III trial not yet publicly available; 
Clinicaltrials.gov identifiers: 1. NCT01234311; 2. NCT01322490; 3. NCT01057810; 4. NCT01946204; 5. NCT02111577 

Estimated               ~2017  ~2015/16                ~2017                ~2015    ~2017/18  ~2019 
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FUTURE  
Novel and Multi Modal Therapy  



Predicting response to therapy 
Microfluidic platform 

Images courtesy of Dr. Fred Saad 



�  Cancer phenotyping 

�  Personalizing therapy  

�  Treatment response marker  

Primary  
tumor 

Intravasation 
Vessel 

Circulating tumor  
cell 

Extravasation 

Metastasis 

Circulating tumor  
DNA 

Circulating Tumor Cells and 
Circulating DNA:  

The future ? 



Medical management of mCRPC– 2016

� Where we have been 
–  1 modern chemotherapy drug with a clear survival benefit 

(docetaxel, 2004) 

� Where we are 
–  5 newly approved PCA agents in 24-month period 

� Where we are going   
–  Optimal timing and use (combination) of these  

new therapies 












