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The recommendations contained in this guideline are a consensus of the Alberta Provincial Genitourinary Tumour 
Team and are a synthesis of currently accepted approaches to management, derived from a review of relevant 
scientific literature. Clinicians applying these guidelines should, in consultation with the patient, use independent 

medical judgment in the context of individual clinical circumstances to direct care. 
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BACKGROUND 
 
Cancer of the prostate is the most common cancer among men and accounts for about 27% of all new 
male cancer cases in Canada (age-standardized incidence rate of 123 per 100,000 men).(1) There is 
approximately 2,500 new cases each year in Alberta.1 The peak age of diagnosis is between 60 and 69 
years.(1) Despite its relatively high incidence, prostate cancer is only the third leading cause of cancer 
deaths among men and accounts for approximately 440 deaths (mostly among men aged 80 years and 
over) each year in Alberta.(1) Five-year survival rates are excellent for this disease: 80% of men 
diagnosed will present with localized prostate cancer, for which the 5-year survival rate is 100%. 
Approximately 12% will present with regional spread (lymph node metastasis), for which the 5-year 
survival rate is still 100%, and for men who present with distant spread (4% of all cases), the 5-year 
survival rate drops to 30%.(2) 
 
Approximately 95% of all prostate cancers are adenocarcinomas.(3,4) Other, far less common subtypes 
include: mucinous adenocarcinomas, which tend to be more aggressive tumours; small cell carcinomas; 
duct papillary carcinomas; and transitional cell carcinomas.(5)Staging of prostate cancer is currently 
based on the seventh edition (2010) of the American Joint Committee on Cancer’s AJCC Cancer Staging 
Manual.(6) A detailed description of the staging can be found in the Appendix. The purpose of this 
guideline is to describe the appropriate management and follow up strategies for prostate cancer. 
 
DEVELOPMENT AND REVISION HISTORY 
 
This guideline was reviewed and endorsed by the Alberta Provincial Genitourinary Tumour Team. 
Members of the Alberta Provincial Genitourinary Tumour Team include medical oncologists, radiation 
oncologists, surgical oncologists, nurses, pathologists, and pharmacists. Evidence was selected and 
reviewed by a working group comprised of members from the Alberta Provincial Genitourinary Tumour 
Team and a Knowledge Management Specialist from the Guideline Utilization Unit. A detailed description 
of the methodology followed during the guideline development process can be found in the Guideline 
Utilization Unit Handbook. 
 
This guideline was originally developed in January, 2005. This guideline was revised in January 2009, 
January 2011, September 2013, and October 2014 and March 2015. 
 
SEARCH STRATEGY 
 
Ovid MEDLINE and EMBASE (1965 to August 2011) and clinical practice guideline databases, including 
the Cochrane Library and the National Guidelines Clearinghouse, were searched in order to obtain 
evidence relevant to this topic.  
 
For the 2015 update, no formal literature review was conducted. 
 
For the 2014 update of this guideline, the Pubmed database was searched using the search terms Locally 
Advanced Prostate Cancer and Metastatic Prostate Cancer from 2010 to 2014. Only phase III trials were 
evaluated for inclusion. 
 
For the 2012 update of this guideline, Ovid Medline was searched using the term Prostatic neoplasms 
(MeSH term, subheadings drug therapy, surgery, therapy and radiotherapy), limited to clinical trials 
involving humans published in English, between August 2011 and August 2012. Articles were excluded if 
they were not phase II-IV trials, did not include survival or recurrence outcomes, was retrospective. 

http://www.albertahealthservices.ca/hp/if-hp-cancer-guide-utilization-handbook.pdf�
http://www.albertahealthservices.ca/hp/if-hp-cancer-guide-utilization-handbook.pdf�
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Cochrane Database of Systematic Reviews was searched using the term “prostate cancer”, published 
2011-2012. 
 
Medline & Embase were further searched using the term prostate cancer (keyword), limited to clinical 
trials related to “therapy (best balance of sensitivity and specificity) involving male humans published in 
English between August 2011-2012. 
 
RECOMMENDATIONS 
 

 
EARLY DIAGNOSIS AND SCREENING 

Detection  
 
The standard methods of detection include: 

o Digital rectal examination (DRE) 
o Serum prostate specific antigen (PSA) measurement 
 Serum PSA should be checked in fit men between the ages of 50 and 75 years, where 

clinically indicated. 
 Serum PSA screening increases the detection rate of early stage clinically significant prostate 

cancers; early detection may improve overall survival.(7) 
 Fit men between the ages of 50 and 75 years with at least ten years life expectancy should be 

made aware of the availability of PSA as a detection test for prostate cancer; they should also 
be aware of the potential benefits and risks of early detection so they can make an informed 
decision as to whether to have the test performed.  

• Elevated PSA and/or abnormal DRE are not diagnostic of prostate cancer; they do serve to risk 
stratify patients.  
o In early stage prostate cancer, a needle biopsy to confirm a diagnosis is standard and is most 

accurate when done using ultrasound guided sextant biopsies.  
o Indications for biopsies include a clinical suspicion of prostate cancer based on the PSA and DRE 

findings.  
 
Investigations for staging(8,9) 
 
Assessment for patients who are being considered for active surveillance or treatment with curative intent 
should consist of:  
• History and physical examination  
• Complete blood count (CBC), creatinine, urinalysis  
• PSA (which should be done prior to biopsy) 
• Radionuclide bone scan is indicated only in patients with high-risk disease 
• CT scans are not routinely indicated except in high-risk patients  
 
Definition of risk categories for clinical staging(10-12) 
Low- must have all of the following: T1- T2a and Gleason score ≤6 and PSA <10 ng/mL.  
Intermediate- tumors not meeting criteria for low- or high-risk: T2b-T2c or Gleason 7 or PSA 10-20 ng/mL.  
High- must have any one of the following: T3a or higher; Gleason score ≥ 8; or PSA >20 ng/mL. 
In patients taking dutasteride (Avodart), measured PSA should be doubled for the purposes of risk 
stratification.  
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Consideration for staging(11) 
% of involved cores, based on a 10 core biopsy   
Low Risk: <33%  
Intermediate Risk: 33% – 50%  
High Risk: >50%  
 
LOW-RISK DISEASE 
 
Patients need to see an urologist to discuss surgical options for treatment (e.g. prostatectomy and 
cryotherapy) and a radiation oncologist to discuss brachytherapy or EBRT. These treatments have 
equivalent cancer-specific outcomes.  
 
Management(13-26) 
 
1. Active surveillance:  

• This is an option in a select group of low risk patients with the understanding that curative 
treatment will be offered if follow-up demonstrates either worrisome PSA elevation or worsening 
biopsy characteristics (e.g. Gleason grade and/or volume) or if the patient chooses.  

• Curative intervention may be required later and patients may be candidates for randomized 
controlled trials (RCTs).  

• Patients with “indolent prostate cancer” harbor prostate cancers that are clinically insignificant and 
not expected to compromise their quality of life. Indolent prostate cancer is defined as having all of 
the following characteristics:  
o Low risk (clinical stage <T2b and PSA <10 and Gleason score <7);  
o AND ≤3 cores involved with disease (minimum sampling of 10 cores); 
o AND no cores with >50% of core involved with disease.  

• Patients with localized, low risk prostate cancer can consider an active surveillance protocol to 
monitor their disease for signs of disease progression. A reasonable surveillance protocol would 
include:  
o PSA assessment every 3-6 months and DRE annually, at the physician’s discretion.  
o Consider repeat biopsies 1-2 years after initial diagnosis, then consider further biopsies every 

2-3 years or as clinically indicated.   
• Disease progression  

o Progression can be characterized by one of the following criteria:  
 Pathological progression: presence of Gleason pattern ≥4. Any core with >50% of core 

involved with disease.  
 Clinical progression: increase in clinical stage from baseline status.  
 Biochemical progression: PSA doubling time <3 years.  

o If there are signs of disease progression, intervention is recommended with curative therapy 
(radical prostatectomy, external beam radiotherapy, brachytherapy or cryotherapy). 

o Patients may also choose to proceed with curative therapy due to personal preference at any 
time during surveillance.  

o For patients that will not benefit from curative therapy, other therapy (i.e. hormonal therapy or 
radiotherapy) can be considered at the time of clinical/symptomatic progression of disease.  

 
2. Intervention: if intervention is being considered, treatment should begin no more than 6-8 weeks from 

the time of diagnosis.  
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Radical prostatectomy is an option in all low risk prostate cancer, assuming a normal life expectancy 
>10 years and no severe medical co-morbidities. 
Options include:  

• Open retropubic prostatectomy.  
• Robotic assisted laparoscopic surgery.  
• Both treatments have similar oncological outcomes; furthermore, a wait time of up to 3 months for 

treatment in low-risk prostate cancer is not associated with worse outcomes.  
• Pelvic lymph node dissection in this group is optional, but yield is very low in low risk patients. 
 

 
External beam radiotherapy (EBRT) is an option for all low risk prostate cancer patients.  

• 3D conformal radiotherapy or intensity modulated radiation therapy (IMRT) should be utilized to 
deliver an International Commission on Radiation Units (ICRU) dose of 70–74 Gy at 1.8–2.0 Gy 
per fraction.  

• Daily image guidance is the standard of care. 
• The clinical target volume (CTV) is defined as the prostate alone. 
 

Low dose rate (LDR) brachytherapy: option for low risk prostate cancer patients. 
• Patients with pubic arch interference may not be eligible for brachytherapy. 
• Patients with borderline pubic arch interference may be considered for a short course of hormones 

to reduce gland size. 
• Patients with a prior transurethral resection (TURP) should be assessed on an individual basis. 
• Patients with significant baseline obstructive symptoms may not be eligible for brachytherapy (i.e. 

American Urological Association symptom score >20). 
 

Cryosurgery should be presented to patients as a treatment option for low risk disease.  
 

High Intensity Focused Ultrasound (HIFU) should be considered investigational therapy for low risk 
prostate cancer and appropriate only in a randomized clinical study. 
 
Follow-up(11,27) 

• PSA every six to twelve months for five years, then yearly 
• Digital rectal examination yearly, but may be omitted if PSA undetectable. 
• Evaluation of treatment morbidity and/or complications. 

 
INTERMEDIATE-RISK DISEASE  
 
Patients need to see an urologist to discuss surgical options for treatment (e.g. prostatectomy and 
cryotherapy) and a radiation oncologist to discuss brachytherapy (in select cases) and external beam 
radiotherapy. There are no good quality randomized controlled trials comparing radical prostatectomy 
(RP) versus radiotherapy (RT).  
 
Management(28-33) 
 
Radical prostatectomy  

• The urologist should discuss the risk of a positive margin and its implications.  
• Patient selection should include consideration for the risk of margin involvement.  

o While adjuvant/salvage radiation improves progression free outcome following prostatectomy, 
there is no evidence to suggest intentional combination of surgery followed by radiation is 
superior to either treatment alone in appropriately selected patients (see recommendations 
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below for post-prostatectomy RT). 
o Avoid radical prostatectomy in patients with evidence of extraprostatic disease from biopsies.  

• Situations in which surgery is the preferred treatment:  
o Patients with normal life expectancy >20 years. 
o Patients with significant lower urinary tract symptoms (LUTS).  
o Absolute or relative contraindications include: previous pelvic radiotherapy and surgery, 

inflammatory bowel disease, and collagen vascular disease.  
Note: Neoadjuvant hormonal therapy prior to radical prostatectomy is not recommended outside of 
a clinical trial. 

 
EBRT  

• Data from several clinical trials indicates an advantage with dose escalated RT for intermediate 
risk prostate cancer, but only for PSA endpoints. More mature data from randomized studies is 
needed to show if this translates into survival benefits.(14) 

• Based on current evidence, the recommended prescribed dose to the target is 74-78 Gy in 
standard fractionation.(28-30) 
o In order for this dose to be given safely, some form of image guidance is always required. 
o Specific details regarding these parameters may vary from patient to patient, depending on 

individualized clinical circumstances. 
• Short term (neoadjuvant + concurrent) hormones may be used for patients undergoing 

radiotherapy.(33,34) 
o Improvement in all-cause mortality was demonstrated in men randomized to RT 66.6- 70 Gy ± 

6 months of hormones; in one study the subgroup analysis showed this effect was only in men 
with minimal comorbidity, while another study found the benefit to be primarily for intermediate 
risk patients.  

 
Brachytherapy  

• Brachytherapy is a potential treatment option for low-intermediate risk patients with favourable 
characteristics or with these parameters: Gleason <7 and PSA 10-15(31-33) 

• Low Dose Rate (LDR) Brachytherapy:  
o Patients with pubic arch interference may not be eligible for brachytherapy. 
o Patients with borderline pubic arch interference may be considered for a short course of 

hormones to reduce gland size. 
o Patients with a prior transurethral resection of the prostate (TURP) should be assessed on an 

individual basis. 
o Patients with significant baseline obstructive symptoms may not be eligible for brachytherapy 

(i.e. American Urological Association symptom score >20). 
• The role of High Dose Rate (HDR) brachytherapy in conjunction with external beam RT is 

considered investigational. 
 

Cryosurgery  
• Cryosurgery is available for selected T1-T3 patients with gland volume <60 cubic centimeters, 

PSA <20, and any Gleason score.  
• There is a lack of evidence demonstrating cryosurgery’s equivalence to other treatment modalities. 

One clinical trial compared cryosurgery to EBRT and t reported no difference  in cancer related 
outcomes reported in that study (35). 

 
Follow-Up(11,27) 

• PSA every six to twelve months for five years, then yearly.  
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• Digital rectal examination yearly.  
• Evaluation of treatment morbidity and/or complications.  

 
HIGH-RISK DISEASE 
 
Preparation for Therapy 

• Baseline complete blood count (CBC), creatinine (Cr), urinalysis  
• Liver function tests (LFTs) if considering non-steroidal anti-androgens  
• Baseline mineral density study if considering androgen deprivation therapy (ADT)  
• Bone scan and CT abdomen/pelvis  
• Referral to a radiation oncologist prior to making a treatment decision 

 
Management 
 
Clinical Trials 
Patients should first be considered for multimodality discussion and clinical trials. 
 
EBRT and Androgen Deprivation Therapy (ADT)  

• It is strongly recommended that all patient with high risk localized prostate cancer be referred to a 
radiation oncologist for a discussion about treatment options and available clinical trials 

• Radiotherapy should treat the prostate planning target volume with 74- 78Gy. Consider including 
regional lymph nodes within the radiotherapy treatment volume.  

• ADT should be administered for at least 18 months and may be initiated prior to radiotherapy or 
concurrently with EBRT.  

• An anti-androgen could be co-administered with a LHRH agonist and be continued for at least 7 
days for possible flare in testosterone with initial LHRH agonist alone. 

 
Radical Prostatectomy ± Post-Operative EBRT and/or ADT   

• Can be considered in highly selected cases with low volume disease without fixation to adjacent 
organs.  Ideally this should be in the context of a clinical trial. 

• Procedure should include regional lymph node dissection.  
• Post-operative radiotherapy should be delivered according to guidelines described below for post-

operative radiotherapy.(36-44) 
• Post-operative ADT should be considered for patients with node-positive disease, either on an 

adjuvant or salvage basis. 
 

Cryotherapy 
• Cryotherapy can be considered in selected patients with high grade (GS 8 – 10) prostate cancer 

with organ confined disease and PSA <20, after a full discussion of the risks of systemic failure 
with a purely local treatment option. 

 
Androgen Deprivation Therapy (ADT) (selected patients) 

• In patients not being considered for external-beam radiotherapy with ADT (i.e. patients with 
extensive nodal metastasis, locally advanced disease T3b-T4, or short life expectancy), ADT alone 
can be considered.  

• If ADT alone is considered, the patient must understand that the omission of RT for high risk 
prostate cancer is associated with significantly worse overall survival (45,46) based on results from 
2 randomized controlled clinical trials. 
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• Counsel patients and primary care physician regarding the effects of prolonged testosterone 
suppression.  

o Baseline mineral density study should be repeated every 2-3 years.  
o Refer to Bone Health guidelines below.  

 
Post Prostatectomy Radical RT (36-44,47,48) 

• Patients with any of the following pathological risk factors for local recurrence require referral to a 
radiation oncologist for a discussion regarding adjuvant therapy 

o Positive surgical margins 
o Seminal vesicle involvement (pT3b) 
o Capsular perforation (pT3a)  

 
• Salvage radiotherapy can be considered at the time of PSA relapse (ideally, PSA <0.5 ng/mL) in 

those patients who initially refuse adjuvant radiotherapy, those who wish to defer expected 
radiotherapy-induced toxicity, and those who are referred outside of the adjuvant window 4 months 
after prostatectomy. Salvage radiotherapy can also be considered in patients with local recurrence 
after prostatectomy but no evidence of distant metastatic disease. 
 

• The potential benefit of adjunctive hormonal therapy is not established.  
 
Follow-up PSA 

• First post-operative PSA should be done 4-12 weeks after surgery.  
• Routine PSA should be done every 6 months, unless otherwise specified.  
• Low-risk patients (pT2, Gleason ≤ 3+4, margins negative) may have PSA done yearly.  

 
Other factors for consideration 

• PSA relapse within 12 months of surgery is strong predictor of adverse long term outcome.  
• PSA doubling time appears to have prognostic power. 

 
ADVANCED DISEASE 
 
Stage T1-4, N1-3, M0  
 

Staging 
• Pathologically node positive (N1-3, or N+): after radical prostatectomy. 
• Radiologically node positive: obviously enlarged lymph nodes on CT scanning, in an appropriate 

clinical context. 
 
Management 
• Radiotherapy should be given to these patients in addition to ADT. A recent randomized phase III trial 

demonstrated a significant benefit in overall survival.(42) 
• RT for clinical, radiologic nodal involvement (enlargement) could be considered on a case-by-case 

basis in pathologic N+ disease or radiologic N+ disease for those with normal life expectancy of ≥10 
years.(48) 

• Intermittent hormone therapy is not inferior to continuous long-term hormonal therapy in relation to 
cancer-specific outcomes and may be associated with better quality of life or less treatment toxicity.48,52 

• Semi-annual clinical evaluation and PSA should be done if it will affect management. 
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Follow-up 
• Age dependent. 
• Investigation at the discretion of the physician. 
 
Stage T1-4, N1-3, M+ Hormone Sensitive Disease  
Indications include symptomatic disease or asymptomatic disease. 
 
Staging 
• Physical Exam 
• PSA, testosterone, CBC and differential, Aspartate transaminase (AST), Alanine transamine (ALT), 

creatinine, Blood urea nitrogen (BUN) 
• Bone scan 
• CT scan, (abdomen and pelvis, +/- chest) 
 
Management 
• Surgical castration 
• Medical castration 

o Treatment with an LHRH analogue (agonist or antagonist) 
 When first introduced, a non-steroidal antiandrogen (e.g. bicalutamide 50 mg daily, flutamide 

250 mg three times a day or nilutamide 300mg daily) should be given concurrently with the 
first administration of LHRH for 2 weeks to 1 month in order to block the potential initial 
testosterone flare.  

 The non-steroidal antiandrogen should be administered concurrently with the first LHRH 
analogue injection and continue for a minimum of 14 days afterward. 

 Medical and surgical castration are equally effective and the risks, benefits, and economic 
implications should be discussed with the patient.  

o Treatment with gonadotropin-releasing hormone (GnRH) 
 The GnRH antagonist Degarelix is as effective at suppressing testosterone and may achieve 

testosterone suppression faster (49) than GnRH Agonists.  Treatment with a GnRH antagonist 
(Degarelix) avoids the risk of testosterone ‘flare” that occurs with GnRH agonists (50). 
Treatment with a GnRH antagonist eliminates the need for concomitant administration of a 
peripheral anti androgen. 

 PSA reduction occurred significantly faster with Degarelix when compared to GnRH agonists 
without increases in treatment related side effects (49). 

 No survival benefit has been demonstrated with Degarelix compared to traditional LHRH 
agonists and injections are administered monthly.   

 Degarelix is not presently funded in Alberta. 
 

o Single agent antiandrogens 
 Nonsteroidal antiandrogens can be administered to those patients wishing to maintain 

potency. This may result in a reduction in disease-free survival. To date there is insufficient 
data to recommend biclutamide at the 150 mg/day dose and it is not approved by Health 
Canada.  

 Biclutamide 50 mg orally once a day. 
 Flutamide 250 mg orally three times daily. 
 Nilutamide 300 mg orally once a day for one month, then decrease to 150 mg daily. 

o Use of intermittent hormone therapy is controversial. Recent data suggests that intermittent is not 
non-inferior to continuous, which does not necessarily mean intermittent is inferior to 
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continuous.(46,51) 
o Patients undergoing androgen deprivation therapy for prostate cancer have an improved quality of 

life if they continue to be physically active. Patients should be counseled on the role of maintaining 
physical fitness and activity while on hormonal therapy.(52) 

 
NOTE: Ongoing total androgen blockade (e.g. castration with LHRH agonist/antagonist plus a 
nonsteroidal antiandrogen) is not recommended.    
 
• Docetaxel chemotherapy for castrate sensitive disease 

o Data from the CHAARTED trial(53) demonstrated significant overall survival benefit of 13 
months when administered to patients with castrate sensitive metastatic prostate cancer 
who are about to or just recently (within 4 months) started hormonal therapy. The greatest 
benefit was seen in patients with high volume disease. 

o Patients with high volume disease castrate sensitive metastatic prostate cancer who are 
about to or just recently started hormonal therapy should be offered 6 cycles of docetaxel 
chemotherapy at 75 mg/m2 every 3 weeks (given without prednisone). Hormone therapy as 
above is carried throughout and after docetaxel completion. 

 
 
Follow-up 
• 3–6 months following the initiation of therapy to evaluate and then as clinically indicated 
• If on chemotherapy, need to be seen every 3 weeks 
• Duration: age-dependent. 
 
Stage M+ Castrate Resistant Disease  
 
Indications include symptomatic disease or asymptomatic metastatic disease. 
 
Staging 
As clinically indicated:  
• Bone scan 
• CT scan 
• MRI 
• Serum PSA, serum testosterone (to ensure that testosterone is in the castrate range) 
 
Management 
 
The benefits of treatment are primarily palliative and related to quality of life, although some systemic 
therapies confer a small survival advantage. 
 
Palliative Radiotherapy 
• EBRT to symptomatic sites  
• Strontium 89 (Metastron®) not recommended for routine use, but available for appropriate 

indications, including:  
o Multiple painful sites of bone metastases on both sides of diaphragm 
o Patient and/or tumor factors contraindicating the use of multiple fields of EBRT for palliation 
o Adequate bone marrow reserve (NB: Platelet count > 100)  
o No evidence of impending spinal cord compression  
o No plans for systemic chemotherapy 
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Systemic Therapy 
 
Clinical trials should be given first consideration where appropriate. Currently, there is no data to support 

one of these agents/sequences over the other. 
 
• 1st line options:  

o Abiraterone acetate 1g oral daily in combination with prednisone 5 mg oral twice daily 
(COUGAR 302) can be used prior to docetaxel.(54,55)  

o Docetaxel 75mg/m2 IV every 3 weeks in combination with prednisone at a dose of 5 mg 
twice daily.54  

o Enzalutimide (pending approval by Health Canada) (PREVAIL).(56)   
 

• 2nd line options: 
o Post progression on docetaxel chemotherapy: 

 Abiraterone acetate55 or enzalutamide (AFFIRM).(57,58)   
 Cabazitaxel 25mg/m2 IV every 3 weeks in combination with prednisone 10 mg oral 

daily.56 
 Radium 223 can be given to patients with symptomatic bony metastatic CRPC 

without visceral metastases (ALSYMPCA).(59,60) Ra 223 is administered upon 
referral to nuclear medicine and given at a dose of 50 kBq (1.35 microcurie) per kg 
body weight at 4 week intervals for a total of 6 injections.  Funding is currently being 
sought. 

• Patient selection is important. These patients should be discussed in 
multidisciplinary tumor board rounds. 

o Post progression on Abiraterone or Enzalutamide  
 Docetaxel chemotherapy 

• Subsequent lines:  
o Sequencing with another agent listed above not previously used.  For example, abiraterone 
 docetaxel  enzalutamide  cabazitaxel is a reasonable sequence.  There are many 
others.  There is no data to suggest the preferred sequence.  

o Docetaxel rechallenge or Mitoxantrone 12mg/m2 every 3 weeks in combination with 
prednisone 5 mg oral twice a day may provide palliation. 

o Sipuleucel-T is not Health Canada approved 
 

 
• Mitoxantrone 12mg/m2 every 3 weeks in combination with prednisone 5 mg oral twice a day can 

provide adequate palliation in 2nd or subsequent line. 
• Bone targeted therapy: treatment with bisphosphonates bone targeted agents will be discussed below 

for patients with metastatic castrate resistant prostate cancer.  
• It is important to note that chemotherapy is NOT indicated in patients without evidence of metastatic 

disease on imaging whose only have manifestation of hormone insensitive disease is a rising PSA. 
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Table 1. Recent Systemic Therapy Trials for the Treatment of Metastatic Castration Resistant Prostate 
Cancer 

 

Drug Trial Name Indication Arms of Study PFS p-value Median OS p-value 
Abiraterone  
(61,62) 

 COU-AA-301 
(NCT00638690) 

Post Docetaxel 5 mg of prednisone twice 
daily with 1000mg (4x 
250mg) of abiraterone 
acetate (797 patients) or 
placebo (4x 250mg) daily 

Abiraterone group: 
5.6mo 
Placebo: 3.6 mo 

p <0.001 Abiraterone 
group: 14.8mo 
Placebo: 
10.9mo 
Median follow-
up: 12.8mo 

 p<0.001, 
HR: 0.65, 
95%CI: 
0.54-0.77 

Abiraterone 
(54,55) 

 COU-AA-302 
(NCT00887198) 

Pre Docetaxel Abiraterone acetate 1000mg 
(4 x 250mg)  plus 
prednisone (5mg twice 
daily) (544 patients)  vs 
placebo plus prednisone 
(544 patients) 

  
Radiographic PFS 
Abiraterone group: 
16.5mo vs placebo: 
8.2mo median 
follow-up 22.2mo 

p<0.0001, 
HR: 0.52, 
95%CI: 
0.45-0.61 

Abiraterone: 
35.3mo 
Placebo: 30.1 
mo 

p=0.0037 
HR: 0.80; 
95%CI: 
0.69-0.93 

Enzalutamide 
(56)  

 PREVAIL 
(NCT01212991) 

Pre Docetaxel  872 in the enzalutamide 
group, 845 in the placebo 
group 

Radiographic PFS 
at 12 months was 
65% in the 
enzalutamide 
group compared to 
14% in the placebo 
group 

p<0.001, 
HR: 0.19, 
95%CI: 
0.15-0.23 

OS was 72% 
(626 patients) 
in the 
enzalutamide 
group vs 63% 
(532 patients) 
in the placebo 
group 

p<0.001, 
HR: 0.71, 
95%CI: 
0.60-0.84 

Enzalutamide  
(57,58) 

 AFFIRM 
(NCT00974311) 

Post Docetaxel Enzalutamide 160mg once 
daily (four capsules) (800 
patients) vs placebo (399 
patients).  

Radiographic PFS 
Enzalutamide 
group: 8.3mo 
Placebo: 
2.9mo  

p<0.001, 
HR: 0.40 

Enzalutamide 
group: 18.4mo  
Placebo: 
13.6mo 

p=0.0151, 
HR: 0.79, 
95%CI: 
0.66-0.95 

Docetaxel 
(63-65)  

TAX 327 Metastatic 
CRPC 

Docetaxel 75 mg/m2 q3 
weekly + prednisone 5 mg 
bid vs. Mitoxantrone 12 
mg/m2 + prednisone 5 mg 
bid (3rd arm of weekly 
docetaxel demonstrated no 
benefit) 

N/A N/A Docetaxel 
18.9 vs  
Mitoxantrone 
16.5 months 

p=0.009, 
HR: 0.76, 
95%CI: 
0.62-
0.94)   

Cabazitaxel 
(66,67)  

 TROPIC 
(NCT00417079) 

Post Docetaxel  10mg oral prednisone daily 
and 12mg/m2 mitoxantrone 
intravenously over 15-30min 
(377 patients) or 25 mg/m2 
cabazitaxel intravenously 
over 1h (378 patients) every 
3 weeks 

cabazitaxel 
group:2.8mo 
mitoxantrone 
group:1.4mo 

p<0.0001, 
HR:0.74 
95%CI: 
0.64-
0.86  

Cabazitaxel 
group: 15.1mo  
Mitoxantrone 
group: 12.7mo 

p<0.001, 
HR: 
0.63, 
95%CI: 
0.53-0.75 

Sipuleucel-T 
 (144) 

 IMPACT 
(NCT000065442) 

Asymptomatic 
or minimally 
symptomatic 
CRPC  

Sipuleucel-T (341 patients) 
vs placebo (171 patients). 

Similar p=0.40, 
HR: 0.92, 
95%CI: 
0.75-1.12  

   
Sipulencel-T 
group: 25.8mo 
Placebo: 
21.7mo 

p=0.03, 
HR 0.78, 
95%CI: 
0.61-0.98 

Radium-233 
(Xofigo) 
(59,60) 

 ALSYMPCA 
(NCT00699751) 

Post docetaxel 
or non-
docetaxel 
candidates  

Radium-233- six injections 
(1 every 4 weeks), 50kBq/kg 
of body weight, 
intravenously vs matching 
placebo 

Time to First 
Symptomatic  
Skeletal Event 
(median): 
Radium-223: 
15.6mo 
Placebo: 9.8mo 

p<0.001, 
HR: 0.66, 
95%CI: 
0.52-0.83 

Radium-233: 
14.9mo 
Placebo: 
11.3mo 

p=0.03, 
HR: 0.78, 
95%CI: 
0.61-0.98 

http://clinicaltrials.gov/show/NCT00638690�
http://clinicaltrials.gov/show/NCT00887198�
http://clinicaltrials.gov/show/NCT00974311�
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Follow-up 
• As clinically indicated to evaluate response to therapy.  
• Patients on docetaxel should have PSA evaluated for response after two to three courses and 

symptomatic response; treatment should be continued for as long as a response is occurring and the 
morbidity of treatment is manageable.  

• Patients who have responded well to docetaxel chemotherapy can be rechallenged in the case of 
subsequent progressive disease. 

• Duration: as clinically indicated 
 
Biochemical Recurrence(68) 
 
Following prostatectomy 
• Any rise in PSA. 
 
Following radiotherapy with or without hormonal therapy  
• Rise by 2 ng/mL (mcg/L) or more above the nadir PSA (defined as the lowest PSA achieved).  
• Date of failure should be determined “at call” and not backdated. 
• Patients not meeting these PSA criteria for failure who undergo salvage therapies should also be 

declared as failures at the time a positive biopsy is obtained or salvage therapy is administered. 
 
Patients with Rising PSA after Curative Intent Treatment without Metastases 
 
It is recommended that patients be referred to a cancer clinic or re-referred to their treating urologist. 
Please refer to definition of biochemical recurrence above. 
 
Staging 
• Bone scan 
• CT scan 
• MRI 
• Consideration for prostate re-biopsy  
 
Post-radical prostatectomy recurrence 
• Radiotherapy with or without concurrent or adjuvant ADT is recommended 
• Observation is also an option, depending on the findings during staging 
 
Post- radiotherapy recurrence 
Recommended options include: 
• Active surveillance within a cancer clinic 
• Cryosurgery 
• Brachytherapy 
• ADT 
 
Bone Health(69-76) 
 
All patients should ensure adequate calcium and vitamin D intake, using supplements if necessary.  
 
For patients being treated for prostate cancer, an assessment of risk for osteoporosis should be 
performed:  
• The WHO Fracture Risk Assessment Tool (FRAX) is recommended for calculating the ten year 
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probability of fracture with BMD. It is available at http://www.sheffield.ac.uk/FRAX/tool.jsp?country=19.  
• Low risk for osteoporosis: no high-risk characteristics.  
• High risk for osteoporosis: any of the following:  

o ADT > 6 months  
o Previous fracture  
o Family history of osteoporosis  
o Low body weight  
o Smoker  
o Excessive alcohol intake  
o Steroid use  
o Low vitamin D levels  

 
Management options: 
 
Non-metastatic patients  
1. Calcium 1500mg and Vitamin D 2000 IU daily for all men on ADT.  
2. Baseline DEXA scan for all patients. 
3. If DEXA reveals osteoporosis (T-score <-2.5) then bisphosphonate therapy should be initiated as per 

standard treatment protocols. Treatment of osteoporosis with bisphosphonates should be undertaken 
with oral agents that have been approved by Health Canada.  

4. If DEXA reveals osteopenia (T-score -1 to -2.5) or normal findings then close F/U as suggested below 
and initiate   treatment with bisphosphonates only if osteoporosis is diagnosed.  

5. Concurrent bisphosphonate treatment at the initiation of ADT to prevent bone loss and the 
development of osteoporosis cannot be recommended at this time. Studies of immediate 
bisphosphonate use concurrent with ADT have been undertaken and in small sample sizes have 
been shown to increase bone mineral density (BMD). However, this has not been translated into a 
change in fracture risk, hence, the lack of recommendation to routinely use bisphosphonates 
prophylactically.  

6. The diagnosis and treatment of osteoporosis may be undertaken by the person most familiar with the 
treatment of this condition. This may be the family physician but the individual who prescribes ADT 
(urologist, MO, RO) should raise the issue and notify the family physician, through the consult note, of 
the recommendations regarding the management of bone health.  

 
Metastatic patients, hormone sensitive  
1. All men being placed on ADT for metastatic prostate cancer should have a baseline assessment of 

osteoporosis risk and have a DEXA scan. 
2. The routine use of any prophylactic bone targeted therapy (in the absence of DEXA scan proven 

osteoporosis) for the prevention/delays of osteoporotic skeletal complications cannot be 
recommended at this time.  

3. The use of a bone targeted therapy in this clinical setting cannot be claimed to alter SREs or survival. 
Should men develop metastatic castrate resistant disease, then consideration should be given to 
more specific bone targeted therapies (see “metastatic patients, castrate resistant” below).  

 
Metastatic patients, castrate resistant  
1. For patients with castrate resistant and evidence of bony metastatic disease, zoledronic acid 4 mg IV 

every 4 weeks(74) or denosumab 120 mg subcutaneously every 4 weeks.(77) Zoledronic acid can be 
considered for reduction in SREs.  

2. Denosumab has demonstrated non-inferiority and superiority over zoledronic acid in prevention of 

http://www.sheffield.ac.uk/FRAX/tool.jsp?country=19�
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SREs and can/should be considered as the first line option.(77) There is no documented survival 
benefit noted with either of these agents. 

3. Dosing of zoledronic acid should be tailored to the patient’s kidney function (starting dose to be based 
on creatinine clearance as per the CPS). 

4. Patients should be continuously monitored to ensure adequate renal function.  
5. If patient clinic condition deteriorates and severe pain develops (narcotic analgesics are required) the 

routine administration of zoledronic acid bone targeted agents should be reviewed and potentially 
stopped.  

6. Osteonecrosis of the jaw has and hypocalcemia have been reported in association with the 
administration of zoledronic acid. Patients have to be monitored and with the appropriate precautions 
these complications can be prevented or managed in a timely fashion. 

 
DISCUSSION 
 

Early Diagnosis and Screening  
 
Prostate cancer is detected with digital rectal examination (DRE) and serum prostate specific antigen 
(PSA) measurement. Prostate cancer has a low overall incidence in men younger than 50 years of age, 
who represent less than 0.1% of all affected patients.(78) Although the value of serum PSA screening in 
detecting early stage disease is clear, with a lead-time of 4-8 years,(79) it is only recently that there is 
data to link early detection to improved overall survival.(7) A study among men who were randomized to 
either PSA testing every 2 years (n=7,578) or to no screening (n=10,000) showed that over a median 
follow-up of 14 years, PSA testing led to a diagnosis of prostate cancer in 1138 men (12.7%) in the 
screening group and in 718 men (8.2%) in the control group. However, the absolute cumulative risk 
reduction of death from prostate cancer was 40% (95% CI 0.17-0.64) and 293 (95% CI 177-799) men 
needed to be invited for screening and 12 be diagnosed to prevent one prostate cancer death.(7)  
 
While elevated PSA and/or abnormal DRE are not diagnostic of prostate cancer; they do serve to risk 
stratify patients.(80) Vickers et al. (2010) analyzed data from five European and three U.S. cohorts of men 
undergoing biopsy for prostate cancer (n=25,772). For a given PSA level, a greater number of biopsy 
cores increased the risk of cancer (odds ratio for >6- vs. 6-core biopsy, 1.35; 95% CI,1.18-1.54; 
p<.0005).(81) In early stage prostate cancer, a needle biopsy to confirm a diagnosis is standard and is 
most accurate when done using ultrasound-guided sextant biopsies. Indications for biopsies include a 
clinical suspicion of prostate cancer based on the PSA and DRE findings.  
 
Treatment is based on an assessment of patient risk for biochemical failure following treatment. 
Categories of risk are dependent on clinical tumour stage (determined from digital rectal exam), Gleason 
score (determined from biopsy), and PSA level.(10-12,82,83)  
 
Patients stratified to the low risk level must have ALL of the following:  
• T1-T2b tumour 
• Gleason score of 6 or less 
• PSA level of less than 10 ng/mL 
 
High risk patients must have ONE of the following:  
• T3a or higher tumour 
• Gleason score of 8 or more 
• PSA level above 20 ng/mL 
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Intermediate risk patients are those that do not meet the criteria for low or high risk (i.e.T2c tumour, a 
Gleason score of 7 or a PSA level of 10-20 ng/mL).  
The proportion of involved cores, based on a 10-core biopsy is also predictive of risk (i.e. <33% is 
indicative of low-risk, 33-50% is indicative of intermediate risk, and >50% is indicative of high risk).(11) 
 
Low-Risk Disease  
 
Active surveillance is an option for some low risk patients.(13,84,85)  
Eligible patients include those with less than 30% of cores involved and no cores with more than 50% of 
the core involved, until such time as ANY of the following: 
• T3a or higher tumour 
• An accelerated elevation in PSA level (i.e. a PSA doubling time of less than 3 years)(86)  
• An increase in Gleason grade and/or volume (i.e. pattern of 4 or greater or any core with >50% of the 

core involved)(87)  
• An increase in clinical stage(88)  
• The patient chooses to pursue an intervention 
 
The National Prostate Cancer Register of Sweden Follow-up Study analyzed data from men aged 70 
years or younger who were diagnosed with low risk prostate cancer: clinical stage T1, Gleason score 2-6, 
and serum PSA level of <10 ng/mL (n=2686). Among men treated with active surveillance and watchful 
waiting (n=1,085), versus radical prostatectomy or radiation therapy (n=1,601), the calculated cumulative 
10-year prostate cancer-specific mortality was 2.4% (95% CI 1.2- 4.1%) and 0.7% (95% CI 0.3- 1.4%), 
respectively.(89) 
 
For patients who show signs of disease progression on active surveillance or who are not candidates for 
active surveillance at diagnosis, intervention is recommended with curative therapy (i.e. radical 
prostatectomy, external beam radiotherapy, brachytherapy, or cryotherapy). Patients who opt out of active 
surveillance due to personal preference are also candidates for curative therapy. Patients must see an 
urologist to discuss surgical options for treatment (i.e. prostatectomy and cryotherapy) and a radiation 
oncologist to discuss brachytherapy. Radical prostatectomy, external beam radiotherapy, and 
brachytherapy have been shown to be equivalent, in terms of cancer-specific outcomes.(18,90-93) 
However, if intervention is being considered, treatment should begin no more than 6 to 8 weeks from the 
time of diagnosis. 
 
Radical prostatectomy is an option for patients with low risk prostate cancer, assuming a normal life 
expectancy of greater than ten years and no severe medical co-morbidities. Options include an open 
retropubic prostatectomy (ORP) or a robotic assisted laparoscopic prostatectomy (RALP). Both 
treatments have similar oncological outcomes. A recent systematic review of 37 studies comparing 
prostatectomy approaches found that RALP was more operatively time consuming than ORP. However, 
blood loss, transfusion rates, catheterization time, hospital stay, and complication rates favored 
laparoscopic prostatectomy. There were no differences in functional results (e.g. continence and potency 
rates) or oncologic outcomes (e.g. positive surgical margin rates).(94) A subsequent non-randomized 
prospective study among patients undergoing RALP (n=103) or ORP (n=105) for localized prostate 
cancer also found no differences in positive margin rates (P=.70). However, urinary continence was better 
in patients undergoing RALP (68.9% vs. 41% at catheter removal, p<.001; 97% vs. 88% at 12 months, 
P=.01).(95) It should also be noted that a wait time of up to 3 months for treatment in low-risk prostate 
cancer is not associated with worse outcomes. Pelvic lymph node dissection in this group is optional.  

 
External beam radiotherapy (EBRT) is delivered as 3D conformal radiotherapy (3DCRT) or intensity 
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modulated radiation therapy (IMRT) and should be utilized to deliver a dose of 70–74 Gy at 1.8–2.0 Gy 
per fraction to the prostate alone, with use of daily image guidance. A study of patients with low risk T1b-
T2b prostate cancer (n=227) with a median follow-up of 8.9 years demonstrated that a dose of 79.2 Gy 
was superior to a dose of 70.2 Gy, in terms of local failure rate (HR=0.57) and 10-year ASTRO 
biochemical failure rate (7.1% vs. 28.2%; p<.0001). Nevertheless, the overall survival rates were not 
significantly different (83.4% vs. 78.4%; p=.41) and incidence of grade 3 of higher genitourinary or 
gastrointestinal toxicity was much more frequent in those patients who received 79.2 Gy.(96) Among low 
risk patients after a median follow-up of 8.3 years, administration of IMRT (5-field, 81 Gy) resulted in a 10-
year actuarial PSA relapse-free survival rate of 81%, a 10-year distant metastases-free rate of 100%, and 
a 10-year cancer-specific mortality rate of 0%.(97) Overall, there is good evidence that patients with low 
risk disease (i.e. PSA < 10, Gleason score ≤6, stage ≤T2b) have similar outcomes when treated with 
external beam radiotherapy or surgery.(98) 
 
Low dose rate (LDR) brachytherapy is a good option for low risk patients. However, some individuals may 
not be eligible for this treatment, including those with pubic arch interference,(98,99) those with a prior 
transurethral resection of the prostate (TURP),(100,101) and those with significant baseline obstructive 
symptoms (i.e. American Urological Association symptom score >20). A study among low risk patients 
undergoing low dose rate prostate brachytherapy (n=140) with a median follow-up of 50 months 
demonstrated a 7% biochemical failure rate and a 91% overall survival rate. The median biologically 
effective dose was 148 Gy (range 46-218 Gy) and the overall 5-year biochemical relapse-free survival rate 
was 90.1%.(102) A study of 1006 consecutive implants in British Columbia with a median follow-up of 54 
months demonstrated a 5 year freedom from biochemical recurrence rate of 95.6% and a 5 year overall 
survival rate of 95.2%.(32) Furthermore, a multi-institutional trial of brachytherapy for localized prostate 
cancer resulted in a 5 year biochemical failure rate of 6% and overall survival of 96.7%.92 Similar 
outcomes have been reported elsewhere.(103-105)   

 
Cryosurgery should be presented to patients as a treatment option for low risk disease. Several studies 
have demonstrated that cryosurgery is equivalent to external beam radiotherapy in terms of oncologic 
outcomes(35) and favorable in terms of quality of life outcomes.(106,107) One study demonstrated that 
men with newly diagnosed localized disease who underwent cryosurgery following neoadjuvant 
antiandrogen therapy (n=122) had similar rates of progression at 36 months as compared to those who 
received radiotherapy following neoadjuvant antiandrogen therapy (23.9% vs. 23.7%). No differences 
between overall or disease-specific survival were observed. However, more patients in the radiotherapy 
arm had a cancer-positive biopsy (28.9%) than those in the cryosurgery arm (7.7%) at 36 months.(35) It 
should be noted, however, that only a small proportion of patients included in these studies were low risk.  
 
High Intensity Focused Ultrasound (HIFU) should be considered investigational therapy for low risk 
prostate cancer and appropriate only in a randomized clinical study. Recto urethral fistula has been 
reported as a rare but serious complication associated with HIFU.(108) A retrospective review of patients 
who underwent HIFU (n=53), over half of which were low-risk patients, demonstrated a 5-year 
biochemical-free and disease-free survival rates of 21.7% and 13.5%, respectively, after a mean follow-up 
of 45.4 months.(109) Further study is needed to determine which patients would obtain the greatest 
benefit from HIFU.   
 
Intermediate-Risk Disease  
 
As with low risk patients, intermediate risk patients need to see a urologist to discuss surgical options for 
treatment (i.e. prostatectomy and cryotherapy) as well as the risk of a positive margins and their 
implications.(110) Furthermore, the patient must see a radiation oncologist to discuss brachytherapy (in 
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select cases) and external beam radiotherapy. Cryosurgery is an option for intermediate risk patients. 
Radical prostatectomy, EBRT, and brachytherapy appear to be equally efficacious in this group of 
patients, with 5-year biochemical recurrence free survival rates of 79.9% for retro pubic radical 
prostatectomy, 85.7% for EBRT, and 89.5% for brachytherapy, reported among 979 patients with a 
median follow-up of 65 months. Median time to initiation of salvage therapy from time of treatment was 
26.1 months for radical prostatectomy, 47.8 months for EBRT, and 47.4 months for 
brachytherapy.(111,112) However, quality of life may vary according to treatment modality.(112) 
 
Patient selection for radical prostatectomy should include consideration for the possible risk of margin 
involvement. Radical prostatectomy is the preferred treatment option in patients with a normal life 
expectancy of greater than 20 years and those with significant lower urinary tract symptoms (LUTS). 
However, radical prostatectomy is contraindicated for individuals with previous pelvic radiotherapy and 
surgery (given the risk of worse functional outcomes),(113,114) individuals with inflammatory bowel 
disease, individuals with collagen vascular disease, and individuals with extraprostatic disease on the 
biopsies. As compared with radical retro pubic prostatectomy, robotic-assisted laparoscopic prostatectomy 
was shown in a retrospective study to achieve similar rates of positive surgical margins: 12 cases (14%) 
for radical retro pubic prostatectomy versus 11 cases (13%) for robotic-assisted laparoscopic 
prostatectomy.(115) While adjuvant/salvage radiation improves progression-free outcomes following 
prostatectomy,(116,117) there is only limited evidence that the combination of surgery followed by 
radiation is superior to either treatment alone in appropriately selected patients. A randomized controlled 
trial among patients with pT3N0M0 prostate cancer who received either 60 to 64 Gy adjuvant radiotherapy 
(n=214) or observation (n=211) following radical prostatectomy, showed that metastasis-free survival was 
significantly greater with radiotherapy (HR for death 0.71; 95% CI 0.54-0.94; p=.016). Overall survival was 
also improved significantly with adjuvant radiation (HR for death 0.72; 95% CI 0.55-0.96; p=.023).(37) 
Another study (SWOG) showed that adjuvant radiotherapy is effective in patients with seminal vesicle 
involvement. However, this study was conducted among patients with high risk disease.(118) At this time, 
neoadjuvant hormonal therapy prior to radical prostatectomy has not been proven efficacious and is 
therefore not recommended outside of a clinical trial.(119) 
 
Among intermediate risk patients, PSA outcome advantage has been demonstrated with dose escalated 
RT.(28-30,120) Regardless, there is no evidence to suggest any survival benefit from high dose RT. A 
recent randomized trial showed that among intermediate risk T1b-T2b patients (n=144), 79.2 Gy (high 
dose) produced a lower biochemical failure rate (30.4% vs. 42.1%; p=.06) than 70.2 Gy (conventional 
dose), after a median follow-up of 8.9 years. However, there was no difference in overall survival between 
the treatment arms (78.4% vs. 83.4%; p=.41).(96) Based on current evidence, the recommended 
prescribed dose to the target is 78 Gy in standard fractionation.(28,30,96,120) Short term neoadjuvant 
and concurrent hormone therapy may be used in patients undergoing radiotherapy.(33) Improvement in 
all-cause mortality was demonstrated in men randomized to a radiotherapy dose of 70 Gy with or without 
6 months of hormones, after a median follow-up of 8.2 years. In spite of this, subgroup analysis showed 
this effect was largely noted in men with minimal comorbidity.(121,122) 

 
Brachytherapy is a potential treatment option for intermediate risk patients with favourable characteristics 
or a Gleason score of less than seven and PSA of 10-15ng/mL.(31,33) As with low risk patients, patients 
with intermediate risk disease may not be eligible for low dose brachytherapy if they are found to have 
pubic arch interference,(98) have had a prior transurethral resection of the prostate,(100,101) or have 
significant baseline obstructive symptoms (i.e. American Urological Association symptom score >20). At 
this time, high dose rate brachytherapy in conjunction with EBRT is considered investigational.(123-125) 

 
Cryosurgery is available for selected T1-T3 patients (i.e. those with gland volume <60 cubic centimeters, 
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PSA <20, and any Gleason score). However, there is a lack of rigorous evidence showing equivalence to 
other treatment modalities. A retrospective study among patients treated who underwent cryosurgery 
(n=2,427; all risk levels) from the Cryo On-Line Data Registry showed that at 60 months post-
cryoablation, the 5-year biochemical disease-free survival was 76% for intermediate risk patients with a 
PSA level of <0.1 ng/mL and 67% for those with a PSA level of 0.1-0.5 ng/mL. The 2-year biochemical 
relapse-free rate was 56.1% for those with a PSA level of 0.6-1.0 ng/mL and the 12-month failure rate 
was 38% for those with a PSA level of 1.1- 2.5 ng/mL.(126,127) 
 
High-Risk Disease  
 
All patients with high-risk prostate cancer should be referred to a radiation oncologist prior to treatment 
decisions being made. Patients should be considered for multimodality discussion and clinical trials. 
Options for high risk patients include EBRT with androgen deprivation therapy, radical prostatectomy with 
lymph node dissection with the option of post-operative EBRT and/or androgen deprivation therapy, or 
androgen deprivation therapy alone. A long-term study among high risk patients with a median follow-up 
of at least six years demonstrated that the 10-year cancer-specific survival rate was not significantly 
different (p=.06) among patients who underwent radical retro pubic prostatectomy (n=1,238; 92%) versus 
those who received EBRT alone (n=265; 88%) or with androgen deprivation therapy (n=344; 92%). 
Nevertheless, risk of all-cause mortality was higher among those who received EBRT and hormone 
therapy as compared to those who underwent prostatectomy (HR 1.60; 95% CI 1.25-2.05; p=.0002).(128) 
Analysis of data from the Cancer of the Prostate Strategic Urologic Research Endeavor (CaPSURE) 
registry (including 7,538 men with localized disease) also suggests that absolute differences in cancer-
specific mortality between prostatectomy and radiation therapy (favoring prostatectomy) are increased for 
men at intermediate and high risk.(129) 
 
Radiotherapy should treat the prostate to a planning target volume of 74-78 Gy. Superior long-term 
cancer control was demonstrated in men with localized prostate cancer receiving high-dose versus 
conventional-dose radiotherapy.(96) RT up to 78 Gy is well tolerated.(130) Consider including regional 
lymph nodes within the radiotherapy treatment volume. Androgen deprivation therapy should be 
administered for at least two years, as demonstrated by the RTOG 92-02 study that showed significant 
improvements with long-term (2 years) versus short term (4 months) therapy. In that study, 10-year rates 
of disease-free survival (22.5 vs. 13.2%; p<.0001), disease-specific survival (88.7 vs. 83.9%; p=.0042), 
local progression (12.3 vs. 22.2%; p<.0001), distant metastasis (14.8 vs. 22.8%; p<.0001), and 
biochemical failure (51.9 vs. 68.1%; p≤.0001) were all significantly better in the group receiving ADT for 2 
years. Ten-year overall survival was significantly better only among a subgroup of patients with a Gleason 
score of 8-10 (45.1 vs. 31.9%; p=.0061).(130) If ADT alone is considered, the patient must understand 
that the omission of RT for high risk prostate cancer is associated with significantly worse overall 
survival(42,45) based on results from 2 randomized controlled clinical trials. In a phase III study by Warde, 
P. et al.(2011), the addition of RT to ADT improved overall survival at 7 years (HR=0.77, p=0.033).(42) 
Widmark et al. (2009) also conducted a randomized phase III study comparing ADT with ADT and RT. 
The cumulative incidence at 10 years for prostate-cancer-specific mortality was 23.9% for the group that 
received ADT alone, and 11.9% for the group that received RT and ADT; a 12% difference.(45) 
 
In highly selected patients, radical prostatectomy with regional lymphadenectomy can be considered with 
the option of adjuvant EBRT and/or androgen deprivation therapy. Patients that are appropriate for this 
treatment include those with low volume disease without fixation to adjacent organs. Patients that could 
be considered for adjuvant or salvage androgen deprivation therapy include those with node-positive 
disease. Randomized trials have provided strong evidence for the role of adjuvant radiotherapy (post-op 
PSA < 0.2 ng/mL) for patients with positive surgical margins, seminal vesicle invasion, or capsular 
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perforation, with respect to biochemical and clinical progression-free survival.(32,131) A recent update of 
the SWOG study(44) has now shown a significant improvement in metastasis-free survival and overall 
survival at a median follow-up of 12.6 years. The 10-year estimated benefit from radiotherapy with respect 
to metastasis free survival was 10% (71% vs. 61%) and 8% with respect to overall survival (74% vs. 
66%). Nevertheless, the relative merits and implications of immediate RT for all such patients have to be 
judiciously considered. Recently reported adjuvant randomized controlled trials were conducted before the 
role of salvage radiotherapy was well appreciated, especially if salvage radiotherapy is initiated when PSA 
is well below 0.5 ng/mL. PSA outcomes following salvage radiotherapy have been reported by 
retrospective multi-institutional case series.(41) Trablusi et al. (2008) conducted a multi-institutional 
matched-control analysis of adjuvant versus salvage postoperative radiation therapy for pT3-4N0 prostate 
cancer. The five-year freedom from biochemical failure from the end of RT was 73% after adjuvant RT, 
compared with 66% after salvage RT.(132) Budhiharto et al. (2010) conducted a multi-institutional 
analysis comparing adjuvant and salvage RT, and found that salvage RT was a significant predictor of 
decreased biochemical relapse-free survival in patients negative for lymph node invasion and surgical 
margins, positive for lymph node invasion and negative for surgical margins, and positive for both lymph 
node invasion and surgical margins.(117) Current ultra-sensitive PSA measurements allow more timely 
early salvage radiotherapy and/or systemic treatment than previous trials had offered. The potential value 
of early salvage radiotherapy for rising PSA at levels of ~ 0.1 ng/mL was not represented on protocol in 
the reported randomized trials.(133) The difficulty remains in defining a window of opportunity when a 
detectable PSA represents localized disease that is potentially curable with salvage local therapy, before 
malignant cells metastasize. The applicability of randomized trials data must be interpreted within the 
clinical context, experience, and expertise of the health care providers the region, with a goal to provide 
unambiguous recommendations in the best interest of the patient. It is assumed that synoptic surgical 
pathology examination and reporting is available to the consultants. There is strong evidence indicating 
review by central/reference pathologist provides more reliable pathologic features to predict outcomes. 
 
In patients not being considered for external-beam radiotherapy with androgen deprivation therapy, 
androgen deprivation therapy alone should be delivered. An analysis of data from the CaPSURE registry 
showed that patients who received treatment with primary androgen deprivation therapy for clinically 
localized disease (T1-T3,Nx/N0,Mx/M0; n=993) more frequently had higher risk disease (as defined by 
PSA level, T classification, and Gleason score) with more comorbidities and tended to be older, less 
educated, and of a lower average household income than those who received standard therapy. 
Nevertheless, at 5 years after the initiation of androgen deprivation therapy, 67.3% of patients were still 
receiving treatment with only androgen deprivation, while 13.8% had gone on to receive definitive 
secondary treatment (radical prostatectomy, external beam radiotherapy, brachytherapy, or cryotherapy) 
and 3.9% underwent second-line therapy (chemotherapy or alternative hormone-deprivation therapy). 
Another 4.1% died of prostate cancer and 19% died of all causes.(134) Patients should be counseled 
regarding the effects of prolonged testosterone suppression. In particular, cardiovascular health(135,136) 
and bone health (69-76,137,138)should be monitored closely in these patients.   
 
Advanced Disease 
 
Stage T1-4, N1-3, M0  

 
Radiotherapy should be given to these patients in addition to ADT. A recent randomized phase III trial 
demonstrated a significant benefit in overall survival.(42) RT for clinical, radiologic nodal involvement 
could be considered on a case-by-case basis in pathologic N+ disease or radiologic N+ disease for those 
with normal life expectancy of ≥10 years.(48) Intermittent hormone therapy is not inferior to continuous 
long-term hormonal therapy in relation to cancer-specific outcomes and may be associated with better 
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quality of life or less treatment toxicity.(46,51) Semi-annual clinical evaluation and PSA should be done if it 
will affect management. Follow-up is age dependent, and investigations done at the discretion of the 
physician.  
 
Stage T1-4, N1-3, M+ Hormone Sensitive Disease  
 
Options for management include surgical castration or medical castration. Medical castration can include 
treatment with an LHRH analogue. When first introduced, a non-steroidal antiandrogen (e.g. bicalutamide 
50 mg daily, flutamide 250 mg three times a day or nilutamide 300mg daily) should be given concurrently 
with the first administration of LHRH for 2 weeks to 1 month in order to block the potential initial 
testosterone flare. The non-steroidal antiandrogen should be administered concurrently with the first 
LHRH analogue injection and continue for a minimum of 14 days afterward. Another option is single agent 
antiandrogens. Nonsteroidal antiandrogens can be administered to those patients wishing to maintain 
potency. This may result in a reduction in disease-free survival. To date there is insufficient data to 
recommend biclutamide at the 150 mg/day dose and it is not approved by Health Canada. These 
treatments are equally effective and the risks, benefits, and economic implications should be discussed 
with the patient. Ongoing total androgen blockade (e.g. castration with LHRH agonist plus a nonsteroidal 
antiandrogen) is not recommended. Use of intermittent hormone therapy is controversial. Recent data 
suggests that intermittent is not non-inferior to continuous, which does not necessarily mean intermittent 
is inferior to continuous. (46,51)  Patients undergoing androgen deprivation therapy for prostate cancer 
have an improved quality of life if they continue to be physically active. Patients should be counseled on 
the role of maintaining physical fitness and activity while on hormonal therapy.(52) 
 
Stage M+ Castrate Resistant Disease  
 
The benefits of treatment are primarily palliative and related to quality of life, although some systemic 
therapies confer a small survival advantage. Palliative radiotherapy (EBRT) can be given to symptomatic 
sites. Strontium 89 (Metastron®) is not recommended routinely, but appropriate indications include: 
multiple painful sites of bone metastases on both side of diaphragm, patient and/or tumour factors 
contraindicating the use of multiple fields of EBRT for palliation, adequate bone marrow reserve (Platelet 
count>100), no evidence of impending spinal cord compression, and no plans for systemic chemotherapy.  
 
With regards to systemic therapy, it is important to note that chemotherapy is not indicated in patients 
without evidence of metastatic disease on imaging whose only have manifestation of hormone insensitive 
disease is a rising PSA. It is recommended that first line chemotherapy consist of docetaxel, 75mg/m2 IV 
every 3 weeks in combination with prednisone (5mg) twice daily.(63) In a study comparing this regimen 
with mitoxantrone (12mg/m2 every 3 weeks) resulted in a median overall survival in the docetaxel group of 
18.5 months versus 16.5 months. 52 Post-progression on docetaxel, systemic therapy options include: 
abiteraterone (pending approval by Health Canada), cabazitaxel, or enzalutamide (pending approval by 
Health Canada). Abiraterone should be given orally (1g) daily in combination with prednisone (5mg oral, 
twice daily). In a randomized trial, abiraterone and prednisone was compared with a placebo and 
prednisone. Abiraterone resulted in a significantly longer overall survival (14.8 months versus 10.9 
months, p<0.001).(61) Abiraterone is not yet approved by Health Canada. Cabazitaxel should be given in 
25mg/m2 IV ever 3 weeks in combination with prednisone (10mg oral daily). A randomized phase III trial 
compared this regimen with mitoxantrone (12mg/m2 IV every three weeks).(66) The hazard ratio for death 
of men treated with cabazitaxel compared with mitoxantrone was 0.70 (95% CI 0.59-0.83, p<0.0001). (66)  
Enzalutamide was recently approved by the FDA but is pending Health Canada approval. A phase III, 
double-blind, placebo-controlled trial demonstrated that enzalutamide (160mg per day) resulted in a 
overall survival of 18.4 months in castration-resistant prostate cancer versus 13.6 months in patients who 
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received placebo.(57) Currently, there is no data showing preference for one of these agents over the 
other. In the third line, clinical trials should be the first consideration where appropriate. If clinical trials are 
not an option, abiraterone or cabazitaxel can be used, provided the choice agent was not used for second 
line. Docetaxel can also be re-challenged as third line. Mitoxantrone 12mg/m2 every 3 weeks with 
prednisone 5 mg oral twice a day can provide adequate palliation in 2nd or subsequent line.   
 
An abstract presented at the ASCO 2012 Genitourinary Symposium reported on the use of radium-223 in 
patients with castration-resistant prostate cancer. These preliminary results of the ALSYMPCA trial 
demonstrated a significantly improved overall survival among patients treated with radium-223 and best 
standard of care versus those treated with a placebo and best standard of care (14 months versus 11.2 
months, HR 0.695 p=0.00185). Furthermore, Ra-223 demonstrated highly favorable safety and 
tolerability, showing low levels of myelosuppression.(139) Radium-223 is currently under review by the 
FDA, and is a promising agent for the treatment of metastatic castrate-resistant prostate cancer. 
 
Biochemical Recurrence  
 
Biochemical recurrence is defined using the Phoenix definition; any rise in PSA following a prostatectomy 
and a rise of 2ng/mL or more above the nadir PSA (defined as the lowest PSA achieved) after 
radiotherapy with or without hormone therapy.(68) For the purposes of reporting, dates of failure should 
be determined “at call” and not backdated. Patients not meeting these PSA criteria for failure who 
undergo salvage therapies should also be declared failures at the time a positive biopsy is obtained or 
salvage therapy administered.(68) 
 
Patients with Rising PSA after Curative Intent Treatment without Metastases 
 
For patients with biochemical failure after radical prostatectomy, radiotherapy with or without concurrent or 
adjuvant ADT is recommended. A retrospective study by Stephenson et al. (2004) presented a single-
centre experience of patients with PSA rise after radical prostatectomies that were given a median dose of 
64.8 Gy of radiotherapy. Seven year disease-specific survival was 90%, and seven year overall survival 
was 82%.(39) There is debate regarding when and under what circumstances androgen deprivation 
therapy should be delivered. Souhami et al. (2010), in their secondary analysis of RTOG 85-31, found that 
within a sample of patients where most had previously undergone a radical prostatectomy and were 
negative for distant metastases, radiotherapy and early hormone therapy (PSA <10ng/mL) led to a 
significantly higher 11 year overall survival (41% versus 27%, p=0.002).(140)  
 
For patients with biochemical failure after radiotherapy, recommended options include active surveillance 
within a cancer centre, cryosurgery, brachytherapy or androgen deprivation therapy. An estimated 10-60% 
of men initially treated with curative intent radiotherapy may experience biochemical recurrence.(141) No 
consensus currently exists for treatment of recurrences thought to be confined to the prostate. A 
prospective phase II trial by Bales et al. (1995) of cryosurgery in patients who underwent previous 
radiotherapy and had a biopsy proven recurrence resulted in a decrease in positive prostate biopsies by 
86% at 3 months after surgery (only 14% positive).(142) With regards to brachytherapy, the review and 
case series presented by Allen et al. (2007) appears to indicate that salvage brachytherapy is at least as 
effective as other options with comparable or potentially fewer treatment related side effects.(141) ADT 
can be given on either an intermittent or continuous basis. Intermittent hormone therapy is not inferior to 
continuous long-term hormonal therapy in relation to cancer-specific outcomes and may be associated 
with better quality of life or less treatment toxicity.(46,51) 
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Bone Health 
 
All patients who have prostate cancer are at risk for osteoporosis.(69) This risk may be further increased 
depending on the type of therapy required. Patients requiring androgen deprivation therapy (ADT) are at 
particular risk of developing osteoporosis. Part of the integrated management plan for patients being 
treated for prostate cancer is to consider long-term bone health.(138) The concern is that osteoporosis is 
associated with a significantly higher risk of fracture and that fractures are themselves associated with 
higher mortality.(69)  
 
In metastatic hormone-sensitive patients, those presenting with de novo metastatic bone disease or those 
who become metastatic after primary therapy should undergo ADT as part of standard management. 
Continuous and intermittent ADT are both viable options for patients with metastatic hormone sensitive 
disease. An assessment of bone health and risk should be undertaken, including a DEXA scan to assess 
BMD. Several bisphosphonates have been studied in the setting of overt metastatic disease when 
patients are still hormone sensitive. Pamidronate and clodronate have both been shown to be statistically 
no better than placebos in delaying or reducing skeletal related events (SREs), altering overall survival or 
reducing bone pain.(71,72) Studies of zoledronic acid are currently being performed in the setting of bone 
metastatic hormone sensitive prostate cancer. There are currently no study results that demonstrate the 
use of any bisphosphonate in hormone sensitive metastatic prostate cancer will alter SREs or 
survival.(76)  
 
Far more work has been done examining the role of bisphosphonates for castrate resistant disease. 
Bisphosphonates have been compared to placebos either as monotherapy or in conjunction with 
chemotherapy. Endpoints have included overall survival, skeletal-related events (SREs), pain control, and 
quality of life (QOL) improvement. Studies using less potent bisphosphonates, such as clodronate and 
pramidronate, have been negative for all endpoints.(72) Only zoledronic acid has been shown to improve 
outcomes by delaying median time to SRE and number of SREs without any effect on patient-rated 
QOL.(74,137) However, it should be noted that the treatment effect was relatively small, and only patients 
with no pain or mild to moderate pain were eligible. Conclusions regarding the utility of zoledronic acid to 
reduce bone morbidity and improve QOL in patients with severe pain cannot be drawn. Nevertheless, with 
high quality evidence to support a reduction in SREs by administering zoledronic acid, it should be 
available to patients and patients and their physicians should discuss the issue on a case by case basis. 
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GLOSSARY OF ABBREVIATIONS 
 
Acronym Description 
ADT androgen deprivation therapy 
BMD bone mineral density 
CBC complete blood count 
CT computed tomography 
CTV clinical target volume  
DEXA dual-energy x-ray absorptiometry 
DRE digital rectal examination 
EBRT external beam radiotherapy  
GnRH Gonadotropin-releasing hormone 
Gy radiotherapy dosage units 
HDR high dose rate 
HIFU high intensity focused ultrasound 
ICRU International Commission on Radiation Units 
IMRT intensity modulated radiation therapy 
LDR low dose rate 
LHRH luteinizing hormone-releasing hormone 
LUTS lower urinary tract symptoms 
MO medical oncologist 
MRI magnetic resonance imaging 
NOS not otherwise specified 
PE physical examination 
PFS progression free survival 
PSA prostate specific antigen  
QOL quality of life 
RCT randomized controlled trials 
RO radiation oncologist 
RP radical prostatectomy 
RT radiotherapy 
SRE skeletal related events 
TURP transurethral resection of the prostate 
 
DISSEMINATION 
 
• Present the guideline at the local and provincial tumour team meetings and weekly rounds.  
• Post the guideline on the Alberta Health Services website. 
• Send an electronic notification of the new guideline to all members of CancerControl Alberta. 
 
 
 
 



 
CLINICAL PRACTICE GUIDELINE GU-004 

Version 6 
 
 
 

  
Page 25 of 32 

MAINTENANCE 
 
A formal review of the guideline will be conducted at the Annual Provincial Meeting in 2015. If critical new 
evidence is brought forward before that time, however, the guideline working group members will revise 
and update the document accordingly.  
 
CONFLICT OF INTEREST 
 
Participation of members of the Alberta Provincial Genitourinary Tumour Team in the development of this 
guideline has been voluntary and the authors have not been remunerated for their contributions. There 
was no direct industry involvement in the development or dissemination of this guideline. Alberta Cancer 
Care recognizes that although industry support of research, education and other areas is necessary in 
order to advance patient care, such support may lead to potential conflicts of interest. Some members of 
the Alberta Provincial Genitourinary Tumour Team are involved in research funded by industry or have 
other such potential conflicts of interest. However the developers of this guideline are satisfied it was 
developed in an unbiased manner.  
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	Definition of risk categories for clinical staging(10-12)
	LOW-RISK DISEASE
	Patients need to see an urologist to discuss surgical options for treatment (e.g. prostatectomy and cryotherapy) and a radiation oncologist to discuss brachytherapy or EBRT. These treatments have equivalent cancer-specific outcomes.
	Management(13-26)
	INTERMEDIATE-RISK DISEASE

	Patients need to see an urologist to discuss surgical options for treatment (e.g. prostatectomy and cryotherapy) and a radiation oncologist to discuss brachytherapy (in select cases) and external beam radiotherapy. There are no good quality randomized...
	Management(28-33)
	Non-metastatic patients
	Metastatic patients, castrate resistant
	Patients stratified to the low risk level must have ALL of the following:
	For patients who show signs of disease progression on active surveillance or who are not candidates for active surveillance at diagnosis, intervention is recommended with curative therapy (i.e. radical prostatectomy, external beam radiotherapy, brachy...
	As with low risk patients, intermediate risk patients need to see a urologist to discuss surgical options for treatment (i.e. prostatectomy and cryotherapy) as well as the risk of a positive margins and their implications.(110) Furthermore, the patien...

