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Premise	  
•   AR	  Targe7ng	  is	  moving	  “leF”	  from	  mCRPC	  to:	  

–  Nonmet	  CRPC	  	  
–   serologic	  relapse	  to:	  
–   	  adjuvant.	  

•   Enhanced	  potency	  may	  give	  the	  opportunity	  to	  
delay,	  avoid	  or	  shorten	  castra7on.	  

•   AMen7on	  to	  the	  reduced	  toxicity	  and	  enhanced	  
QOL	  is	  key.	  



hMp://www.onclive.com/publica7ons/obtn/2012/december-‐2012/sequencing-‐of-‐novel-‐
prostate-‐cancer-‐agents-‐is-‐a-‐work-‐in-‐progress/2	  

Docetaxel	  

Abiraterone	  

The	  direc7on	  of	  progress	  is	  to	  the	  leF	  



If	  Rx	  is	  going	  to	  last	  for	  years	  how	  can	  
we	  con7nue	  to	  push	  efficacy	  and	  
simultaneously	  reduce	  toxicity?	  	  



Do	  we	  target	  the	  ligand,	  the	  receptor	  or	  
both?	  

Ryan,	  Tindall	  Journal	  of	  Clinical	  Oncology	  2011	  

Pre-‐Receptor	  
Events:	  
	  
Adrenal	  
Androgen	  
Produc7on	  
And	  
Polymorphisms	  
	  
	  
Intracrine	  
Androgen	  
Produc7on	  
	  
	  

Receptor	  events:	  
	  
AR	  Amplifica7on	  
and	  Muta7on	  
	  
AR	  Splice	  
Variants	  
	  
	  



ARN-‐509	  +	  
ADT	  	  

Placebo	  +	  
ADT	  	  
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•  M0	  (central	  imaging)	  
•  Rising	  PSA	  despite	  medical	  or	  
surgical	  ADT	  	  
•  PSADT	  ≤10	  mos	  

•  T	  	  <50	  ng/dL	  

•   Primary	  Endpoint:	  MFS	  
	  
•   Key	  Secondary	  Endpoint:	  OS 	  	  

•   Other	  Secondary	  Endpoints:	  	  
•   TT	  symptoma7c	  progression	  
•   TT	  Chemo	  
•   rPFS	  
•   TT	  mets	  
•   PROs	  
•   Safety	  
•   Pop	  PK	  
•   QT	  sub-‐study	  

 

SPARTAN	  Phase	  3	  RCT	  in	  Non-‐Metasta)c	  CRPC	  
	  

Registra)on	  Study	  for	  Apalutamide	  

Global	  Principal	  Inves7gators:	  	  MaMhew	  Smith	  and	  Eric	  Small	  



	  	  	  	  	  	  	  La7tude:	  >20%	  death	  within	  2	  years.	  
AR	  directed	  therapy	  does	  not	  benefit	  all….	  	  
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ADT + AA + P 597 565 529 479 388 233 93 9 
602 564 504 432 332 172 57 2 

 ADT + AA + P 
 Median not reached 

 ADT  + placebos 
 Median = 34.7 mo 

ADT + placebos 

HR (95% CI)  = 0.62  (0.51-0.76);   
p < 0.001 
 
OS	  rate	  at	  3	  years:	  
66%	  vs	  49%,	  favoring	  Abiraterone	  

From	  Fizazi	  et	  al,	  	  ASCO	  2017	  
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Disease	  
Burden	  

Abiraterone	  
	  	  	  COU	  301	  (DeBono)	  
	  	  	  COU	  302	  (Ryan)	  

Do	  the	  Known	  Mechanisms	  of	  Abiraterone	  Resistance	  in	  
Metasta7c	  CRPC	  

Apply	  in	  the	  post	  La7tude	  Pa7ent?	  

ADT	  	  

AR	  probe	  
Centromere	  probe	  

FISH	  ANALYSIS	  

IHC	  ANALYSIS	  
	  AR	  Stain	  	  

courtesy:	  	  Eric	  J	  Small,	  	  MD	  

Data	  from	  West	  Coast	  Prostate	  Cancer	  Dream	  Team	  
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H	  &	  E	  	  STAINING	  
Rx-‐associated	  	  	  Small	  
Cell/Neuroendocrine	  
Prostate	  Cancer	  
	  	  	  



Is the fear of “Inducing” 
more aggressive post AR 

Disease Warranted?? 

Presented By Eric Small at 2015 ASCO Annual Meeting 

Post	  Abi/Enza:	  Non-‐Adeno	  is	  common	  and	  
has	  a	  poor	  prognosis….in	  CRPC	  



ENZAMET	  

Eligibility	  
Metasta7c	  prostate	  cancer	  
Adequate	  organ	  func7on	  
Star7ng	  1st	  line	  ADT	  

	  
Stra)fica)on	  
Volume	  of	  disease	  
An7-‐resorp7ve	  therapy	  
Comorbidi7es	  
Study	  Site	  
(Docetaxel	  use	  	  
-‐Amendment	  pending)	  

Enzalutamide 160mg/daily  
+ LHRHA (or orchidectomy)  
until progression 

Non-Steroidal Anti-Androgen*  
+ LHRHA (or orchidectomy)  
until progression 

® 
Endpoints
Overall survival (primary)
PSA progression free survival
Clinical progression free survival

Health related quality of life
Adverse events
Incremental cost-effectiveness

1,100 participants 
2 years accrual + 3.5 years minimum additional follow-up 
80% power to detect 25% reduction in the hazard of death from any cause, assuming an 
OS rate at 3 years of 65% in the control group 

1:1 

*Conventional Non-Steroidal Anti-Androgens: bicalutamide 50mg daily, nilutamide 150mg daily, or flutamide 250mg tid 

Hypothesis: Earlier use of enzalutamide will increase the longevity of men commencing
ADT for hormone sensitive metastatic prostate cancer



Select	  Enzalutamide	  Prostate	  Clinical	  
Studies	  

*For	  example,	  surgery,	  radiotherapy.	  	  
	  #	  Inves7gator	  Sponsored	  Research	  /	  COOP	  Study	  

Kohli	  M,	  Tindall	  DJ.	  Mayo	  Clin	  Proc	  2010;85:77–86.	  
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hormonal	  therapy/	  

castra)on	  

Docetaxel	  	  

Local	  
therapy*	  

Asymptoma)c	  

Symptoms	  

Hormone	  sensi)ve	   Castra)on	  resistant	  

ENZARAD	  #	  

Phase	  2	   Phase	  3	  

Second-‐line	  
hormonal	  
therapies	  

PROSPER	  

TERRAIN	  

STRIVE	  

PRESIDE	  

ALLIANCE	  #	  ENZAMET	  #	  

Phase	  4	  

PLATO	  

EMBARK	  

AFFIRM	  

PREVAIL	  



Serologic	  Relapse:	  	  

Over	  Treat	  Cure	   Prevent	  
Delay	  



Arm	  A:	  
Leuprolide	  

Arm	  C:	  
Leuprolide	  
Apalutamide	  

Ra
nd

om
ize

	  
1:
1:
1	  

Prior	  radical	  
prostatectomy	  w/RT	  	  or	  
RT	  
	  
Biochemically	  relapsed	  
disease	  with	  PSADT	  <=	  9	  
months	  
	  
No	  metastases	  
(abdominal/pelvic	  nodes	  
<	  2	  cm	  allowed)	  
	  
No	  prior	  ADT	  for	  
biochemical	  relapse	  
	  
No	  ADT	  within	  9	  months	  
of	  study	  entry	  

Is	  AR	  Targe)ng	  alone	  good	  enough	  in	  disease	  
control	  but	  be4er	  in	  QOL?	  
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12	  months	  	  

Arm	  B:	  
Apalutamide	  	  
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Serologic	  Relapse:	  ARN-‐002	  Study:	  Apalutamide	  vs	  LHRH	  vs	  combina)on	  in	  Serologic	  
Relapse	  

N	  =	  90	  

ACCRUAL	  COMPLETE	  

Rahul	  Aggarwal	  PI	  



A	  Phase	  3	  Study	  of	  Androgen	  
Annihila)on	  in	  High-‐Risk	  

Biochemically	  Relapsed	  Prostate	  
Cancer	  

	  
Sponsor:	  Alliance	  Founda)on	  	  

AFT-‐19	  
IND	  #:	  131441	  

Study	  Chair:	  Rahul	  Aggarwal	  
Correla)ve	  Chair:	  Akash	  Patnaik	  

	  
	  

Primary	  Sta)s)cian:	  Susan	  Halabi	  
PROs/Quality	  of	  Life:	  Ron	  Chen	  

Increased	  Intensity	  	  -‐-‐-‐	  Brief	  Dura)on	  



Arm	  A:	  
Degarelix	  

Arm	  C:	  
Degarelix	  +	  
Apalutamide	  
+	  Abi/Pred	  	  

Ra
nd
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ize

	  
1:
1:
1	  

Prior	  radical	  
prostatectomy	  
	  
Biochemically	  relapsed	  
disease	  with	  PSADT	  <=	  9	  
months	  
	  
No	  metastases	  
(abdominal/pelvic	  nodes	  
<	  2	  cm	  allowed)	  
	  
No	  prior	  ADT	  for	  
biochemical	  relapse	  
	  
No	  ADT	  within	  9	  months	  
of	  study	  entry	  

Stra)fied	  by	  :	  
PSA	  doubling	  7me	  	  
(<	  3	  mos	  vs	  3-‐9	  mos)	  
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Arm	  B:	  
Degarelix	  +	  	  
Apalutamide	  	  
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AFT-‐19	  Phase	  III	  Study	  of	  Triple	  Potent	  AR	  blockade	  

N	  =	  504	  pa)ents	  



Primary	  endpoint:	  	  
–  Median	  PSA	  progression-‐free	  survival	  in	  all	  randomized	  
pts	  (ITT	  popula)on)	  

•   On-‐treatment:	  Rising	  PSA	  confirmed	  on	  repeat	  measurement	  and	  
absolute	  value	  >	  25%	  +	  2	  ng/ml	  above	  nadir/baseline	  

•   In-‐follow	  up:	  PSA	  >	  0.2	  ng/mL	  confirmed	  by	  repeat	  measurement	  

Secondary	  endpoints:	  
–   Median	  PSA	  progression-‐free	  survival	  in	  T-‐evaluable	  popula7on	  

•   T-‐evaluable	  defined	  as	  recovery	  of	  serum	  T	  to	  >	  50	  ng/dL	  with	  follow	  up	  
PSA	  measurements	  sufficient	  for	  evalua7on	  

–   36	  month	  PSA	  progression-‐free	  survival	  rate	  
–   Quality	  of	  life	  (on	  treatment	  and	  in	  follow	  up)	  
–   Median	  7me	  to	  T	  recovery	  to	  >	  50	  ng/dL	  
–   Median	  7me	  to	  castra7on-‐resistance	  

•   PSA	  increase	  >	  25%	  and	  more	  than	  2	  ng/mL	  above	  nadir	  with	  
concomitant	  T	  <	  50	  ng/dL	  

–   Median	  metastasis-‐free	  survival	  
–   Median	  overall	  survival	  	  



Sample	  Size	  Jus)fica)on	  

•   N	  =	  504	  pa7ents	  (168	  pts/arm)	  
•   205	  PFS	  events	  required	  for	  each	  comparison	  
•   Study	  power	  85%	  	  
•   2	  interim	  analyses	  at	  50%	  (~	  30	  months)	  and	  75%	  
(~	  38	  months)	  of	  PFS	  events	  

•   Overall	  (interim	  +	  final	  analysis)	  2	  sided	  alpha	  =	  
0.025	  for	  each	  pair-‐wise	  comparison	  
•   Triplet	  versus	  control	  
•   Doublet	  versus	  control	  



Can	  we	  do	  it	  without	  Castra7on?	  

ADT	And	Dementia	(	of	all	types)

Nead et	al

As	  pa7ents	  live	  longer,	  	  ADT	  Side	  effects	  impact	  QOL	  
(	  and	  DOL?)	  more…..	  



, Level One Evidence 
Targeting the AR alone can impact survival. 

Shipley WU et al. N Engl J Med 2017;376:417-428 



Effect of Antiandrogen Therapy with Bicalutamide on 12-Year Overall Survival. 

Shipley WU et al. N Engl J Med 2017;376:417-428 



Androgen	  Receptor	  (AR)	  Pathway	  and	  Prostate	  Cancer	  

Bryce	  A,	  Ryan	  CJ.	  Clin	  Pharmacol	  Ther.	  2012;91(1):101-‐108	  

Enzalutamide  
Apalutamide  
Darolutamide 

Abiraterone acetate 
(Zytiga) 



Darolutamide	  	  
+	  

Docetaxel	  
+	  

ADT	  	  

Docetaxel	  +	  
ADT	  	  

	  
R	  
A	  
N	  
D	  
O	  
M	  
I	  
Z	  
A	  
T	  
I	  
O	  
N	  

	  
•  M1	  Prostate	  cancer	  

•   Primary	  Endpoint:	  OS	  
 

A	  Randomized,	  Double-‐blind,	  Placebo	  Controlled	  Phase	  III	  Study	  of	  ODM-‐201	  Versus	  
Placebo	  in	  Addi)on	  to	  Standard	  Androgen	  Depriva)on	  Therapy	  and	  Docetaxel	  in	  

Pa)ents	  With	  Metasta)c	  Hormone	  Sensi)ve	  Prostate	  Cancer.	  
	  

Registra)on	  Study	  for	  Darolutamide	  

Accruing	  



Luminal A Luminal B Basal Luminal A Luminal B Basal 

Prostate	  Cancer	  Cohort	  
(1567	  pa7ents)	  

Breast	  Cancer	  Cohort	  
(232	  pa7ents,	  Parker	  et	  al,	  JCO)	  

The molecular subtypes of prostate cancer 
are similar to those of breast cancer 

Zhao et al, JAMA Oncology 2017 Validated on another 6300 patients with prostate cancer!! 



Luminal	  B	  prostate	  cancers	  have	  worse	  outcomes	  
compared	  to	  Luminal	  A	  or	  Basal	  
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Cohorts	  for	  
Matching	  
N=780	  

2:1	  matching	  on	  
ADT	  

Covariates:	  	  
Gleason,	  PSA,	  RT,	  
LNI,	  ECE,	  SVI,	  SM	  

Final	  Matched	  
Cohort	  
N=315	  

Predict	  response	  to	  
post-‐opera7ve	  ADT	  

Luminal	  B	  prostate	  cancers	  exhibit	  the	  greatest	  
response	  to	  androgen	  depriva)on	  

Zhao et al, JAMA Oncology 2017 



Eligibility	  
PSA	  recurrent	  post-‐RP	  with	  
PSA	  ≥0.1	  and	  ≤1.0	  ng/mL	  
and	  at	  least	  one	  of	  the	  	  
following	  risk	  features:	  	  

	  
•   Gleason	  score	  4+3	  or	  greater	  
•   Persistent	  PSA	  eleva7on	  aFer	  RP	  
•   Pathologic	  pT3	  disease	  

Arm	  1	  
Salvage	  RT	  +	  6	  months	  of	  

placebo	  

Arm	  2	  	  
Salvage	  RT	  +	  6	  months	  of	  

apalutamide	  

RA
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E	  

Stra7fica7on	  
1.   One	  vs.	  mul7ple	  

risk	  features	  
2.   Molecular	  subtype	  

(Luminal	  B	  vs	  non-‐
Luminal	  B)	  

NRG	  1614	  trial	  schema:	  

Trial	  PIs:	  F	  Feng	  &	  D	  SpraM	  

Luminal A, B and Basal:  
The next step: Molecular stratification 



ERADICATE	  :	  ECOG	  Study	  in	  
Development	  

Alicia	  Morgans	  PI	  



Summary	  
•   AR	  Targe7ng	  is	  moving	  “leF”	  from	  mCRPC	  to:	  

–  Nonmet	  CRPC	  	  
–   serologic	  relapse	  to:	  
–   	  adjuvant.	  

•   Enhanced	  potency	  may	  give	  the	  opportunity	  to	  
delay,	  avoid	  or	  shorten	  castra7on.	  

•   AMen7on	  to	  the	  reduced	  toxicity	  and	  enhanced	  
QOL	  is	  key.	  


