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No surprise:
AR amplification

P53: frequent

PTEN
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CLINICAL STATES MODEL
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Sequencing: Not so simple

Also -- there is no reason to think there is only one best 
sequence, or that the same sequence is best for everyone
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Real life is not as predictable as the diagrams.



 Whole-body hormone changes

 Systemic vs intratumoral testosterone

 Intracellular testosterone and Androgen 
Receptor, and intranuclear Androgen receptor



ACTH
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Conventional hormonal axis: 
GnRH: Hypothalamus –pituitary

FSH: pituitary FSH secretion   
LH: pituitary LH secretion

T:  Circulating testosterone

17-beta hydroxylase 
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abiraterone

AR/dihydroxytestosterone binding
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Ref: https://ghr.nlm.nih.gov/chromosome/X

Androgen Receptor AR:  

• single copy 
• X chromosome 
• allelic for CAG repeats (poly-Q)
• 920 a.a.
• 9 exons

>>> Splice variants <<<

Cn3d: 
http://www.ncbi.nlm.nih.gov/Structure/icn3
d/full.html?complexity=3&buidx=1&showse
q=1&mmdbid=130049



Ref: Decoding the androgen receptor splice variants
Changxue Lu, Jun Luo. Transl Androl Urol. 2013 Sep; 2(3): 178–186. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209743/figure/f1/

• 9 exons
• 5 additional cryptic exons (CE) within introns



Radiographic PFS

Enzalutamide



Radiographic PFS

Abiraterone
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Risk stratification
Late, slow, low, no prior XRT:

Consider for salvage bed XRT 

Late, slow: 
Observe vs hormone therapy
Comorbid assessment

Not slow: GnRH therapy
Comorbidity

Long doubling time: (?)

Doubling time < 10 months: 
SPARTAN (apalutamide)
PROSPER (enzalutamide)



Age ~74

7.9 y since 
dx

DT < 10 mo
71% < 6 mo

XRT: 77%
GnRH: 97%
Bica: 73%

240 mg 
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8 x30 mg/d
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All secondary and exploratory endpoints met



Median age 74

Median PSA: 
11

DT < 10 mo
75% < 6 mo

prostatectomy: 
54%

Enzalutamide
4x40 = 160 

mg

placebo

primary

Metastasis free 
survival

HR = 0.29

Secondary
& 

exploratory

Time to next treatment: HR = .21
Time to PSA progression  HR = .07

>50% PSA decrease:   76  vs    2.4%
>90% PSA decrease:    56 vs 0.4 %
Undetectable PSA:      9.6 vs   0 %

C Sternberg
EAU 10/2017

OS first eval (NS; not mature)
HR = 0.80, P=.15

R
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468



 PROSPER: Rising PSA, M0, <10 mo DT
 AFFIRM: CRPC after chemotherapy
 PREVAIL: CRPC, before chemotherapy
 STRIVE (phase II), CRPC, before chemotherapy

What is the best 
time to use 

enzalutamide?  
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Rising PSA
257: mCRPC
139: CRPC 
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COUGAR 301: After chemotherapy
COUGAR 302: CRPC, before chemotherapy
STAMPEDE: At initial hormone therapy of metastatic disease
LATITUDE: At initial hormone therapy of metastatic disease

(phase II) Food effect 250 + food vs 1000/fasting
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*44% received abiraterone after
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67% abiraterone
80% placebo group
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STAMPEDE

OS difference are driven by the 
HIGHER RISK subset of patients
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CRPC

N= 72

Phase II
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36

250 + Food

1000 (unfed)

Small lowfat meal
vs 750 mg abiraterone



Some negative taxane combinations phase III trials:

• Vitamin D receptor: Docetaxel with or without calcitriol
• VEGF: Docetaxel with or without bevacizumab
• VEGF: Docetaxel with or without ziv-aflibercept
• SRC: Docetaxel with or without dasatinib
• Vaccine: Docetaxel with or without GVAX



Monotherapy GnRH

Docetaxel x6 + 
GnRHR

397

393
HSPC, m

OS difference are driven by the 
HIGHER RISK subset of patients



• Docetaxel 75
• Cabazitaxel 25
• Cabazitaxel 20

FIRSTANA

OS

C20 v D75, HR  =1.01 (95% CI, 0.85 1.20) 
C25 v D75, HR  =0.97 (95% CI, 0.82 -1.16)



ALSYMPCA

mCRPC

(Excludes:
LN> 3 cm
Visceral mets
Cord 
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• OS
• Time-to-event
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ALSYMPCA

• OS
• Time-to-event

OS difference are 
driven by the 
HIGHER RISK 
subset of patients



• About ¼ CRPC should be eligible
• This limits accrual rates
• All are off-label  

DNA repair deficiency



Rouleau M, Patel A, Hendzel MJ, 
Kaufmann SH, Poirier GG. PARP 
inhibition: PARP1 and beyond. Nat Rev 
Cancer. 2010 Apr;10(4):293-301.The PARP proteins are 

part of the DNA repair 
complexes

Olaparib
Rucaparib
Niraparib

…par…  PARP
… ib
inhibitor



NEJM



NEJM

PARP directed prostate cancer trial examples: 
• Olaparib vs enzalutamide vs abiraterone
• Olaparib before prostatatectomy
• Olaparib, abiraterone or both
• Olaparib with pembrolizumab

• Niraparib plus antiandrogen
• Niraparib with radium

• Rucaparib with cediranib
• Nivolumab + one of: rucaparib, docetaxel, enzalutamide 



All oral first; put off parenteral drugs

Taxanes first – save lower intensity treatment for older age

Hormone therapy / non hormone therapy / hormone therapy alternation

Hormone therapy salvage of hormone therapy only for slow progressors

Radium – as soon as bone-only pattern is seen

Provenge – as early as possible (metastasis, no pain, low PSA)
Provenge – in coordination with antiandrogen initiation

Adaptive schedules: Alternate treatment and hiatus, to delay

Conclusions (1/3)
mCRPC
1st Line
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2nd Line

mCRPC
3rd Line

mCRPC
4th  Line

mCRPC
5th  Line



Conclusions (2/3)

What benefit for slower rising PSA?
 Hormone therapies beyond conventional GnRH: 

Active, but little empiric sequencing or crossover 
experience. 

 apalutamide
 enzalutamide
 abiraterone
 Adapative vs continuous scheduling strategies
 Taxanes – early, late, in-between?
 Radium – be alert for optimal selection



Conclusions (3/3)

 Immune therapies sipuleucel-T and beyond

 Flucyclovine (Axumin) imaging to identify 
oligometastatic cases for radiation therapy

 Early concurrent hormone therapy for prostate bed 
salvage radiation therapy

 SINE inhibitor KPT-8602 trials
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