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WHAT ARE THE AIMS OF 
TREATMENT? 



Cure? 



Nothing I will discuss today will cure anyone. 
We need to remember to mention this to our patients. 



Other aims that matter to our patients 

• Prolonged survival 

• Improved quality of life 

• Reduction in pain 

• Reduction in skeletal related events 

• Time to do things 

• Improved progression free survival 

• Reduction in PSA 



GENERAL OPTIONS FOR 
TREATMENT 
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Metastatic prostate cancer – 2013 
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A BIT OF BIOLOGY 



Androgen Receptor 

• Central mediator of male reproductive function and 
development (also impacts on bone, skin, muscle, brain…) 

 

• Nuclear hormone receptor  

 

• 5α-dihydrotestosterone >>> testosterone 

 

• Involved in all stages of prostate cancer 

 











Potential post ADT mechanisms 
• AR becomes ‘promiscuous’ 

• AR gets over-expressed 

• Cancer cells make their own androgens 

• AR mutates to become active without hormone 

• Other signalling pathways activate abnormally 

• Other 



AR  CYP17 

Persistent Androgen Signaling in CRPC 
With Bone Metastases 

Efstathiou JCO 2012 



Rubin JCO 2011 



Biology conclusions 

• Prostate cancer is driven by abnormal 
hormone signalling by androgens 

• This is the case in virtually all stages of the 
disease pathway 

• Hormonal therapy is central to this disease as 
a result 

• Other signalling pathways are coming into 
focus with potential therapeutic implications 



PATIENT SELECTION 



Treatment selection 

• Performance status 
• PSA 
• PSA velocity 
• ‘Clinical velocity’ 
• Metastatic sites 
• Prior therapy 
• Response to prior therapy 
• Small cell/neuroendocrine differentiation 
• Co-morbidities 
• Drug access? 
• Age??? 
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Patient’s wife’s 
choice? 
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AR +ve Host Factors 
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AR 

Clinical Staging 

Less clever prostate cancer treatment 



Best supportive care (alone) is always a treatment option. 



Should we treat M0 disease that is 
biochemically progressive through 

ADT? 

There is no evidence that doing this is of value. 
But we do it a lot. 
We should test this in clinical trials. 



Patient selection conclusions 

• Treatment selection is primarily driven by 
clinical factors 

• We cant generally select by biology (yet) 

• Selection strategies are perhaps our key 
research need 

• When to treat in M0 disease is unclear 



SECOND LINE HORMONAL THERAPY 
(OLD DRUGS) 



Second line hormone therapies 

• ADT effective for ~1-3 years on average 

 

• No survival or QOL advantage proven for any 
conventional (i.e. older) second line agents 

 

• Addition of an anti-androgen is ‘standard’ 
– e.g. bicalutamide, flutamide, nilutamide 

 

• Other old options 
– stilboestrol, ketoconazole, low dose steroids… 



Bicalutamide post ADT (+/- F) 

Joyce et al, J Urol, 1998 

PSA response rate (>50%) = 22.5% 

No QOL data 



Nilutamide post ADT (+/- F or B) 

Kassouf et al, J Urol, 2003 

No QOL data 



Flutamide v prednisone post ADT 

Fossa et al, JCO, 2001 

QOL data favoured prednisone 



Anti-androgen withdrawal response 

• 210 patients 
– 64% flutamide 

– 32% bicalutamide 

– 3% nilutamide 

• 21% had confirmed PSA decrease > 50% 

• No radiographic responses 

• Median PFS 3 months (19% >12) 

• Longer anti-androgen use predicted PSA response 

• No QOL data 

Sartor et al, Cancer, 2008 



Ketoconazole 

Small et al, JCO, 2004 

No QOL data 

PSA-PFS Survival 



Stilboestrol 

No QOL difference 

Shamash et al, BJC, 2011 



Second line hormones conclusions 

• No survival or QOL benefit (other than 
prednisone> flutamide) 

• 2nd line anti-androgen (‘MAB’) is ‘standard’ 
(but not-evidence based) 

• None of this would not be approved today 

• Some patients probably do benefit! 



CHEMOTHERAPY 



Mitoxantrone 

No OS benefit 
 
 

Kantoff et al, JCO, 1999 



Docetaxel 

Tannock et al, NEJM, 2004 

//upload.wikimedia.org/wikipedia/commons/3/31/Taxus_baccata_MHNT.jpg


Docetaxel 

Berthold et al, JCO, 2008 
Tannock et al, NEJM, 2004 

Median survival 

D3 – 19.2 months 

D1 – 17.8 months 

M – 16.3 months 

 

Improvements also seen in: 

– QOL 

– Pain 

– PSA response 

 

 



Docetaxel 

Tannock et al, NEJM, 2004 



• Semi-synthetic taxane 

• Anti-tumour activity in 
models resistant to 
paclitaxel and docetaxel 

 

 

De Bono et al, Lancet, 2010 

Cabazitaxel 



Median OS 
15·1 (95% CI 14·1–16·3) v  
12·7 months (11·6–13·7) 

Median PFS 
2·8 (95% CI 2·4–3·0) v  
1·4 months (1·4–1·7) 

De Bono et al, Lancet, 2010 

Cabazitaxel 

http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T1B-514NN8B-11&_image=B6T1B-514NN8B-11-F&_ba=&_user=126770&_coverDate=10/08/2010&_rdoc=1&_fmt=full&_orig=search&_cdi=4886&_pii=S014067361061389X&view=c&_isHiQual=Y&_acct=C000010399&_version=1&_urlVersion=0&_userid=126770&md5=04c59be2441a7e99f8827cf42a3a18a4
http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6T1B-514NN8B-11&_image=B6T1B-514NN8B-11-J&_ba=&_user=126770&_coverDate=10/08/2010&_rdoc=1&_fmt=full&_orig=search&_cdi=4886&_pii=S014067361061389X&view=c&_isHiQual=Y&_acct=C000010399&_version=1&_urlVersion=0&_userid=126770&md5=c6cc074b9158efd3dd40367d4e972f8f


No QOL data in this trial 

De Bono et al, Lancet, 2010 



De Bono et al, Lancet, 2010 



Causes of death 

De Bono et al, Lancet, 2010 



Chemotherapy conclusions 

• Docetaxel remains the first line standard of care 
– Only viable in about 50% of patients 
– Modest improvement in survival 

 
• Cabazitaxel now 2nd line standard for 

chemotherapy 
 

• Predictors of toxicity and benefit required 
 

• Unclear how to sequence with new drugs 



NEW HORMONAL THERAPIES 



Steroid Hormone Synthesis 

Attard, G. et al. J Clin Oncol; 26:4563-4571 2008 



Abiraterone Mechanism 

Attard, G. et al. J Clin Oncol; 26:4563-4571 2008 



Attard, G. et al. J Clin Oncol; 26:4563-4571 2008 

Phase II abiraterone PSA responses 

Not everyone benefits 
BUT this is CRPC after chemo! 
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de Bono et al, NEJM 2011 



COU-AA-301 survival outcome 

de Bono et al, NEJM 2011 



de Bono et al, NEJM 2011 



COU-AA-302 

Ryan et al, NEJM, 2012 



COU-AA-302 

Ryan et al, NEJM, 2012 



R 
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Scher et al, NEJM 2012 



Enzalutamide (MDV3100) 

QOL benefit also seen 
Scher et al, NEJM 2012 

18.4 v 13.6 months 



Enzalutamide (MDV3100) 

Scher et al, NEJM 2012 



New hormonal therapy conclusions 

• Abiraterone and enzalutamide prove AR 
signalling remains critical throughout 

• Relatively easy treatments 

• We don’t know when best to use them 

• Predictors of benefit required 

 



IMMUNOTHERAPY 



Sipuleucel T 

P = 0.032 
HR0.775 
Median survival 25.8 v 21.7 months 



Sipuleucel conclusions 

• Proves immunotherapy can work 

• Probably in minimally symptomatic patients 
without visceral disease 

• Minimal toxicity 

 

 

• An irrelevance in the UK? - $93000 



RADIO-PHARMACEUTICALS 



Radionuclides 

• Strontium 89 
 

• Samarium 153 
 

• Rhenium 186 
 

• Alpharadin 
 

  



Periodic table 



Alpharadin 

Radium-223, n = 614 

Median OS: 14.9 months 

Placebo, n = 307 

Median OS: 11.3 months 

HR = 0.695 
95% CI, 0.581, 0.832 

P = 0.00007 

Month 0 3 6 9 12 15 18 21 24 27 30 33 36 39 

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 
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Vogelzang, J Clin Oncol 31, 2013 (suppl 6; abstr 11) 



Alphardin 

• Improvements also seen in 

– QOL 

– Time to first SRE 

• Generally good toxicity profile 



BONE DIRECTED THERAPIES 



Bisphosphonates 

• Inhibitors of osteoclasts and therefore bone 
re-absorption 

• Used in osteoporosis with proven benefit 

• Used to treat malignant hypercalcaemia  

• Used for malignant bone pain 

• Investigated in a variety of solid malignancies 
including prostate 

 



Dearnaley et al, Lancet 

Oncology 2009 

PR05 

311 with mets on ADT 

Clodronate vs placebo  3yrs 

 

 

PR04 

508 non-mets RT/ADT/both 

Clodronate vs placebo  5yrs 

Clodronate 



Zoledronate 

Skeletal-related events: 
• pathologic bone fractures 
• spinal cord compression 
• surgery to bone 
• radiation therapy to bone 
• antineoplastic therapy to treat bone pain 

Saad et al, JNCI 2002 

No QOL difference 



Denosumab v Zoledroante in bony 
mCRPC 

time to first on-study skeletal related event: 
• pathological fracture 
• radiation therapy 
• surgery to bone 
• spinal cord compression 

Fizazi et al, Lancet, 2011 

No QOL difference 



Trapeze 



• 64 year old retired engineer 
– LUTS 
– No PMH, no other medications 
– PSA 12, abnormal DRE 
– TRUS biopsies: Gleason  9 (4+5), vascular invasion 
– No small cell or neuro-endocrine elements 
– MRI pelvis/bone scan: T2c N0 M0 

 
• Radical prostatectomy 

– Tumour fixed to rectum 
– Final pathology showed seminal vesicle involvement and 

extra-prostatic spread 

 

Case history 



• Swift biochemical progression (months) 
– PSA rose from 7 to 13 
– Pelvic MRI lymphadenopathy and bone metastases 
– Commenced CAB (goserelin and bicalutamide) 

 
• 4 months later  

– PSA 16 
– PS=0 
– Referred for ‘further palliative systemic therapy’ 

 

• Clinically well 
– Restaged: minor increase in pelvic lymphadenopathy and bony metastases 
– PSA 19 
– Left hip pain, moderate severity but patient remained active 
– PS=1 
– Stopped bicalutamide 

 

Case history 



Treatment options 

• Observation 

• Dexamethasone 

• Stilboestrol 

• Abiraterone 

• Docetaxel chemotherapy 

• Ketoconazole 

• Sipuleucel–T 

• Other 



Outcome 

PS=0 
Pain free (never had RT to hip) 
Reduction in lymphadenopathy 
Sclerotic change in bony disease 
Transient BP rise 
 



EXPERIMENTAL APPROACHES 



Cabozantinib (XL184) 

• Oral cMET and VEGFR2 inhibitor 

• Phase II 
– At 12 weeks, DCR=80%  

– 72% soft tissue response rate 

– 68% bone scan response rate (12%CR) 

– 67% pain improvement 

 

 

Smith, JCO, 2013 



Others in testing 

• Ipilimumab 

• Lenalidamide 

• VEGF-Trap 

• PI3K/AKT inhibitors 

• Src inhibitors 
– Dasatinib 

– Saracatinib 

• Sunitinib 



DRUG ACCESS 



Drug Access – early 2013 
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Drug Access – early 2013 
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Metastatic prostate cancer – 2013 
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General conclusions 

• Major changes in treatment options have and 
are occurring  

• Sequencing remains unclear 

• Treatment selection strategies urgently 
needed 

• Access remains an issue for many 

• Further research needed 

 


